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MONDAY, NOVEMBER 16, 1964 

Morning 

Welcome 

Dr. 1-1 . Stanley Bcnnelt, Dean 
Division of Biological Sci ences 
University o f Chicago 

MATHEMATICS AND THE MODERN SCIENCES 

Professor Analol Rapoport 
University o[ IVfichigan 

Afternoon 

GENETICS: A BACKWARD AND 
FORWARD LOOK 

Professor Kimball C. Atwood 
University of Illinois 

TRANSCRIPTION UP TO DATE 

Professor Sol Spiq{dlTlfln 
Unive rs ity of Illinois 



TUESDAY, NOVEMllFR 17, 1964 

Morning 

T H E COMPUTER AND MAN-MACH INE 
RELATIONSH IPS 

Dr. E. E. David 
Director of Computer Research 
Bell T elephone LaboralOrics 

T H E BRA IN AND BE I-IAVIO R 

Professor Eckh ard II. Il ess 
Chairman, Psychology De partl1le ll t 
U nive rsity o f Chicago 

Aftem oon 

INFORMATION PROCESSING IN LIVING 
ORGAN ISMS AND MIND- LIFE ARTEFACTS 

Professor Heinl. Von Foerster 
University of Ill ino is 

PHYSIO LOGICAL BASIS OF PERCEPTION I N 
MENTAL ACTIVlTY 

Dr. Jerome Y. LCLLv in 
Massachllsc tls imliwlc of T echno logy 

Evening 

Reception ; 6 P. M . 

Dinner : 7 P. M. (Hos t; World Book Enc) clopedia) 

FRONTIERS IN ASTRONAUTICS 

I1Itroduction- D!". Andrew A. Fcjcr, Chairman, 
l)c par ullc llt or I\ledl<lllical :lJ1d AClo~paCl': 

Engi lI eeri Ilg, III i lIoi ~ I n ~ t i lule or T ech nology 

Capla ill Donn F. Ei!lelc 
Manned Spacecraft CcnLcr, 1iouSLOll 

WEDNESDAY, NOVE ~tIlER 18, 1964 

M orning 

CH ANGING PERSPECTIVES ON H UMAN 
EVOLUTION 

Professor F. Clark Howell 
University of Chicago 
(On leave from Uni versity of Chicago) 

ANTHROPOLOGY AND THE FUTURE OF MAN 

Prorc~sor Raoul N aro l! 
Norfhwestern U llivc r~ il y 

Luncheon Debate 

THE NATION 'S COMMITMENT TO SCIENCE 

Dr. Moody E. Prior, 
Dean o( the GraduaLc School 
N orthwes tern University 

and 

Dr. J oh n A. D. Cooper 
Dean of Scie nces 
N orthwestern U niversity 

Afternoon 

FR EE T IA'fE 



THURSDAY, NOVEMBER 19, 1964 

Morning 

GALAXIES AS RADIO SOURCES 

Profc.!;sor ''''illiam \\' . Morgan 
Chainnal~ . Astrollomy Dcp(lrtmc ill 
University of Ch icago 

EMERGING CONCEPTS ON THE NATURE AND 
STRUCTURE OF T1-IE UNIVERSE 

Professor Joseph A. Hyllek 
Chairman, Astronomy D epartment 
Northwes tern University 

Aflemon/l. 

LOOKING AHEAD IN EARTH SCIENCE 

Professor Preston E. Cloud, Jr. 
Univers ity of Minnesola 

CLOUD PHYSICS AND RAIN -MAKING 

Professor Horace R . Byers 
UIlIVerSil) o f Chicago 

FRIDAY, N OV EMIIER 20 , 1964 

Morning 

PHYSICS IN T HE MICROCOSM 

Dr. R obert G. Sachs 
ArgolllH.' N aliollal Laboratory 

and 
Enrico Fermi In '> lillilC for Nude:)r Studies 

University of Chicago 

PHYSICS IN THE MACROCOSM 

Dr. John A. Simpson 
University o f Chi cago 

Afternoon 

(At Argonne N atio na l LaboralOry) 

HIGH ENERGY ACCELERATORS 

Dr. John II. J\1anin 
Argonne Nal ional LauoraLOry 

TOUR OF ARGONNE NATIONAL LABORATORY 



SHORT BIOGRAPHIES OF SPEAKERS 

KIMBALL C. ATWOOD ca me to the U ni versity of Illino is in 1960 
as professor and head of the DCpaflll1CIlL of ~ricrob iology in the 
COllege of Liberal Arts llnd Sciences. He was born in New York 
City in ]92 1, LOok his ...-\.B. degree in 19112 from Colum bia Univer· 
SilY, and his J\f.D . degree ill 1946 from the New York University 
College of Medicine. From 1947 Lo 195 1, Dr. ALwood taug ht at 
Columbi a U nivers ity, and from 1951 to ] 958 he was engaged in 
research at Oak Ridg'c National Laboratory. J Ie then served on 
the fa culty of the University of Chicago until he assumed his 
prese nt position . The <lllthor of some thirty papers in ge ne tics, both 
mi crob ial and human, h<.: is now eng:tgcd in a research project sup­
ported by The.: Natio nal Science Fo unda tion and the Atom ic Energy 
Commiss io n. 

r-l. STANLEY BENl':ETT, iI distinguished research scien List and 
administrator, is dean o f the Division o[ the Biological Sciences o f 
The University of Chicago. Dea n Bennell was born in Tottori , 
Japan, Decem ber 22, 1910. He received his bachelor o f arlS degree 
[rom Oberlin College in 1932; his degree as a med ical dOClor from 
Harvard University in 1936. H e served his year of medical intern­
ship at The J ohns I Iopkins H ospi ta l, and then returned to Harvard 
to teach, attaining the ra nk of associate in anatomy a nd instructor in 
pharmacology by 1942. Dr. Bennett came to The Uni\'cr.sity of 
Chicago ill 19GI , from the University o f Washington in Seattle, 
where he had becli Pro fessor and Chairman o f the Departmcnt o[ 
Anatomy since 1918. H e has been activc in many scie ntifi c bodies 
a nd government advisory g roups. On the na ti onal leve l, he is cur­
rentlya mcmiJer o f the Life Sciences Panel of the Pres id ~ nt's Science 
Advisory Comm ittee, and a fell ow o r the American Academy o f 
A rts and Sciences, a nd the Jllino is State Acaderny o f Science. He is 
the author of more than fiO contribu tions Lo scientific and profes­
siona l journals, textbooks, and encyclopedias. 

H ORACE R . BYERS is director of the Clowl Physics Laboratory 
of the Univers ity of Chicago and professor o[ geoph ysica l sciences. 
He was born in Seattle in 1906, look his A.B. at the Un ivers ity of 
California ill 1929, his M.S. at M.I.T. ill 1!)32, a nd his doctorale 
there I II l11deoroJogy ill 1935. After working as a mCleorolog'ist for 
an airline and fur the U.S. ''''eather Bureau, he came to the Univer-

1 
I 

sity o f Ch icago in 1910. lIe helped fo und the Dcp:ul1l1cnt of Metco­
ro logy a nd served a:, it:, cluirrnall 11 0m 1948 to 1960. I Ie was 
prcsident of the An1cric IIl J\1ctcOiologie<d Soc ie ty ill 1952-54 ;:tnt! 
p res ident of the I nt e rllatio nal As')ociation of Meteoro logy and A t­
mo~pheric Ph ys ic:, in 1960-63. lI b spec ial inte rests are thunder­
stonns, physical ;lnd dynamic meteorology, a nd cloud phys ics. 

PRESTON E. CLOUD, JR. became proleosor o f geology and phys­
ics at the Univers ity of Minnesota in 1961. lI e was born in '!\les t 
Upton , Massachusetts in 1912, look his Ii.S. a t George 'Vashing ton 
Un ivers ity in 1938, and his Ph.D . a t V.de ill 1910. A geologist with 
lhe U.S. Geological Survey from I~H 2 to 1959, he served as chief of 
the Pal eo ntolog ica l and Stratigr,lphic Bntn ch fo r ten years lI e was 
also an assisLant professor and Cllr~tlor oj invertehrate pal eontol ogy 
at lla rvitrd from 1!H6 to 194M. A lllL:llJher of Illan y natiolJal and 
inll.Tllalio nal orga lli l.at ions ill his fi<.:ld, he has traveled widely 
throughoul the world alld h,IS rcte ived sevcra l honorli, including 
the DiHillguislicd Service Award of the U. S. Dep;u·unent o[ the 
Interior. 

JOH N A. D. COOPER has bee n dean of sciences at Northwestern 
University since 1963 . A nati ve or £1 Paso,·Texas, he took his B.S. 
al the U ni versi ly of New Mexico in 19:J9 and his Ph .D. in bio­
(Il cmist ry a t Northwestern in J94 3. A Illcmher of the facully of the 
NOrlhwe~ter ll University School of Medicine si1lce 19·13, he ea rned 
his I\1 .D . there ill 1951. Dr. Cooper was the director o f the North­
western pl ogTa lli thal allows student s to take the M.D. wilhin six 
yc;U"S of graf!uation from hig h lichoo l. l ie has lectured at the Uni­
versity of Bra/ii , which awarded him all honorary (IOCLoratc, and 
at the Uiliversity or Buenos Aires. O ne of his major interests is the 
lISC of r<ldioactive isotopes in medicine. 

E. E. DA VIO, a member o f the stalf of the Bell Telephone Labora­
tories in New J ersey since 1950, is now director of computer research 
there. H e was born in North Carolina in 1925, LOok his Bachelor 
of Electrical E ngineering degree at Georgia Inslitute of Technology 
and h is M;lster·s and Doclor'~ degrees at M.LT. in 1950. For severa l 
years he was director o[ vi~ua l and acous tica l research at Bell Labs. 
I Ie has rct"civcd severa l awards for hi s research . Special interests 
i lie! \Ide m ic:.:rowa ve lech J1 iq U (!S, acollstics, commu n ica tio n theory, 
iJ umall c..:omn lllnica tion, and psychophysics. 



CA PTA IN DONN F. E ISELE was born in Columhus, O hi O, June 
23, 1930. He attended the Uni ted Slates Nava l Academy and re­
ceived II bachelor o f science degree in 1952, a nd chose an /\ir Force 
career. 111 1960, he received fI ma!oller 01 science degree in astronau tics 
from the Air Force Institute of Techllology a t Wright·Patterson 
AFB, Ohio. His last Air Force as~ i gnmcnt before being named an 
ast rOll aut W~It; as flight comm;lIlucr and exper imental lest p ilot at the 
Air Force Special ' '''c,l pons Center a l Kirtland AFR. In th is capacity 
he new experimental and developmental lest nights in jet aircraft 
in support of specia l weapons development programs. He has 
amassed more than 2,500 hours fl ying Lime, with more than 2,100 
hours in jet aircraft. Cil pt:l in Eisele is a member of Ta u Beta Pi, 
national engi neering socie ty. 

ECKIIARD I r. HESS is chairman of the Department of Psychology 
at the Uni versi ty of Chicago. He was born ill Boci1unl, Germany. in 
191 6, and is a citilen of the U. S. After taki ng his bachelor's degree 
a t Blue Rillge College in 1941 , his M.A. a t T he J ohns Hopkins 
U niversity in 1947, and his Ph.D. also at H opkins in 1918, he jo ined 
the faculty of the U niversi ty of Chicago. He has spccia li led in visual 
perception in animals and humans and is especially well known (or 
his ~tutli es of " imprinting." the early social ex periences that deter­
mine auult behavior. 

1'. CLARK I-lOWELL, professor 01" a nthropology at the University 
of Chicago, has spccialiled in the study of human evolution anu of 
ear ly mall . 1~l e did his ulldergratluate work at the University o[ 
Chicago and took Ihe Ph.D. there in 1953. After two years as an 
instructor in atlatomy in the School of Medicine at Washington Uni­
versity in S1. Louis, he joined the faculty of the University of Chi­

cago ill 1955. 

JOSEPH A. HYNEK became chairman of the Department of As· 
tronomy at Northwestern University in 1960. H e was born in Chi­
cago in 19 10, took his B.S. at the University of Chicago in 193 1, 
ami his Ph.O. there in astrophysics in 1935. From 1935 to 1956 he 
waS a mcmber of the fa culty of Ohio State University. 'Then, until 
19liO, he WilS associate director of the Smithsollian Institution 's 
A~lrophy!)ica l Ob!)crvatory and was in charge of thc worldwide net­
work of 12 !): Ilcll ite-tracking stations. Duri llg this period he was also 
a lecturer at Harvard University. Dr. Hyllek is a ll authority on 

unidentiflcd fl ying objccts. His research intereslS include double 
stars, stell ar spectroscopy, and computer cata loguing of space data. 

JEROME Y. LETTVIN, a research associate in the Depa rtment of 
Electrical Engineering at the Massachusetts lnst itutc o[ Technol­
ogy, has done extensive researdl in the nervo us events underlying 
perception. H e was born in Chicago in 1920, received a B.S . in 1942 
and a n M.D. in 1913 from the University of 1l1ino is. From 1944 to 
1946 he served in the U.S. Arm y as head of neuropsychiatry at the 
237th General H ospital in the European T heatre, Following his di s­
charge from the Anny he was a neurOlogist at the Veterans Adminis­
tration Hospital in Boston (194G- 1947), a n..:searcher on a motion 
sickness proj ect a t the U ni vcrsi t y of R oches ter ( ! 9'17 -48), ano. scn ior 
psychiatrist at the .Manteno State Il ospital in Illinois ( 1!J48-5 1). 
Dr. Lettvin came to M.l .T. Research Laboratory of Electronics 
in J95 1 alld from 1959 to 196<1 he was a~soc i ate professor of biology 
there. H e is now a research associate a t RLE. III collaboration with 
o thers at i\LI.T. Dr. Lctlvin has cOllducted numerous studies in the 
operations of sped fi c fibers in the optic and olfactory nel ves o( the 
frog. 

J O H N 1-1 . i\ [AR T IN, an associate physicist a t Argonne Nationa l 
Laboratory, w'as instrumenta l ill designing and constructi ng the 
multimillion dollar Zero Gradient Synchrotron dedicated last De­
cember at Argollne. \i\lh ilc taking his u lldergraduate degrees at 
lndi a llil Ull iversity. Dr. Marlin helped build Indialla 's first major 
alOm-sm;lshing m:lrh illc, a cyclotron. li e acquired his Ph .D . degrec 
at "Vashingto n University in St.Louis. During th e first half oC World 
'!\Tar 11 he was civi lian in charge o f the installation alld ma intenance 
o[ grou nd radar from Maine to South Carol ina. In the last half o[ 
the war he directed a test ing ra nge for ulldeJ water acoustical devices 
used in su bmarine warfare, and was also on the starr o[ the Univer­
sity of Californ ia, near San Diego. 

\VILLI"AM \V. MOR GAN is chairman of the DepJrtment of Astron­
omy at the Un iversi ty of Chicago ;111<1 the director 01 the Yerkes and 
MacDonald obSCrvilIOrie!). li e was horn jll Tcnnes\ee in 190G, took 
his B.S. ilt the lJ ni vcr!)ity of Chicago ill 1927 and his Ph.D. at Chi· 
cago in 1931 . li e lias been on the sta fl- or the Yerkes Observatory 
anti lhe faculty of lhe University of Chicago si nce 192G. An author-



ity o n the structure of our ga laxy <lnd on extraga lactic systems, he 
has been awarded the liruce Gold Medal o f th e Astronomica l So­
ciety of the PaciGc. 

RAOUL NA ROLL, acting cha irman of the Departmenl of Anthro­
pology at Northwes tern University, teachcs CO UISCS in the problems 
of intersocia l comparisons, cu lture and personality, social bases of 
mental hea lth, and the dyn<:tmics of cuhure. Born in Toronto, Can­
ada, in 1920 and a natur .. Liized citil.en of the U.S., he took his Ph.D. 
a t the University of California ill Los Angeles in 1953 . He then 
spent a year as a fellow at the Center for Advanced Study in the 
behavioral sciellces at Stallford University. I-Ie has also been a mem­
ber of the ra cu lty at San Ferna ndo Valley State COllege. His re­
sea rch projec'Ls have included studies o r cultural stress in general , 
and suicidc in p<lrticular, social developmcilt. and the relation of 
warfare to tcrritorial grow th. 

MOODY E. PRIOR occupies the J ohn C. Shaffer chair in h~mani. 
tics and English ;at 1\orthwestern University. A na tive of Turkey, 
he became i\ U. S. citizen in 1914 and took his Ph.D. from the Uni­
versity of Chicago. He was dean or the Graduate School of North­
western from 1951 to 1964, He is espec ially interes ted in the thought 
and liter,lture of the sixteenth and seventeenth century in Englanu. 
Dr. Prior wrote the books, Th e Langllage 01 Tragedy , 1941, and 
Sriellrl! ami Humanities , 1962. H e is a former president of the Asso­
ciation of Graduate Schools. 

ANATOL RAPOPORT, professor of psychology and senior re­
search mathematician at the University of Michigan 's Mental Health 
Research Jnstitute, has been on the faculty at Michigan since 1955. 
J Ie was born in Russia in ]911 and moved to the United States in 
1922. After allending the public schools in Chicago, he obtained 
degrees in music in Chicago and at the State Academy of Music 
in Vienna, Auslria . This was followed by four years on the concert 
platform in Europe and America. He earned his B.S. degree in 1937, 
an M.S. ill 1938, a nd the Ph.D. in mathematics in 1941 , all at the 
University of ClliC<lgO. From 1942 to 1946 he served with the Air 
Force in Alaska and India. He then spent seven yea ls as a rcsearch 
associate and assistant professor of mathematica l biology at the Uni­
vcrsity of Chicago, and a year as a fellow at the Center for Advanced 
Study in the Behavioral Sciences. His main contr ibutions have been 

in the ':lreas of the phil osoph y of sc ience, theories and Lechniques of 
~onnic t rcsolution. (particul:Il·ly 011 the international and ideolog­
Ica l level), semanl1cs ilnd the influclIce of language habits on be­
havi ur and information theory allll game theory. I Ie has published 
over a hundred articles in maga/incs and profession,t/ journa ls, His 
books include Sciencc and the Goals of 1\lall; OJ)cmtiollal Philos­
ophy; Figh lS, Gal1u's, and DebafeJ,· and Strategy and Conscience. 

ROBERT G. SACHS, a theoretica l physicist, beca me associate 
director ror high energy ph ys ics ;Il Argonne National Labora­
tory in Fcbruary, 196/1. He is also it member of the staff o[ the 
Enrico Ferllli Institule for Nucl ea r SWdies at the University 
of Chicago. A nil Li ve of I IaglTS lOW 11 , j\!laryla lld , he took his Ph.D . 
in ph ys ics at :rhe Johns Ilopkins UlJivClsity in 1939. Altc l' serving 
on the (;I('ultles 01 Georgc \VashingtO Il Ullivcrsi ly, the University 
01 California, and Purdue Ullivcrsi t"y, he became chid of a secLion 
at the BallisLic; Research Laboratory, Aherdeen Proving G round, in 
1~.1 ~ .. III 19'16 a nd 19-17 he was director of the ThcoreLiGd Ph ys ics 
DIVISion of the Argonne i\'aLional Lahoratory. I Ie then went to the 
University o[ \ Viscollsi n as a full professor o j physics, (l position he 
held until jo ining the staff at Argonne this ycar. Among his honors 
arc an appoi ntme nt in 1955-56 as Iliggins visiting proressor of 
physics al Prince ton Ulliversity, and a Guggenheim fellowship <lnd 
visiting professorship at L'Ecole Normal SUjJ<.:ric ure in Paris, Fran ce, 
J959-60. His book Nuclear Th eury is co n:; iLi <'; J'ed 011<'; or the slandard 
works ill Ihe fi e ld . I:-lis spccial interes ts illclude high-ell ergy physics, 
rUlldamelltal panicles, Ilucicltl theory, solid state, tel'lnin ~tl ballistics, 
and nuch..:ar-powel'cd rcactors. 

.J O li N A. SJIVII'SON, profes>or ill the department o f physics and 
the. EJlIic.~) Fermi j nstituLe for Nuclear Stud ies aL the University o r 
Chi cago, IS O Il C of the world's leadillg ~luthor iti es on cosmic rays, 
the lIucJeal" fragments [rom OUlCI' space lhat bombard the earth 's 
a tlllosphele. I Ie was born in Ponland, Oregon, o n November 3, 
19H), rC('('ived his A.B. from Reed College (Portland) in 1940, and 
bo th hi , ~f.S. ( 19'12) a nd Ph.D. ( l'lI 3, ph ysics) frOI11 New York Uni­
vc)'s il y. Dilling I!H 1-/13 he was:-t rescarch ;Issor ial c with NYU's war­
Li lli e PIOjtTI for Ihe U,S. Office 01 Sci<'; IlLifi c R<.;seal'lh ;I nd Develop­
ment. For tlie remainder of 'Vodd \"' ar II (1!}13-'Hi) he was II 

scie lltifk g roup 1c;ldcr o f the Uni vers it y 01 C hi r:lgo 's atomic bomb 
project, Lhc lvletallurg ical Laborator y. Lfc..: was appointed instructor 



in the University of Chic.tgo, 1946; ass istaut professor, 194 7; asso­
cia te profe:,sor, 1~J49 ; and full professor in 1954. As director of the 
Cosmic R :tdia tio ll Resea rch Group, o ne o f two labora LOlic:, at the 
Uni vcr:, ity completely devo ted Lo studies of cosmic ra ys, Dr. Simpson 
d irects a ne twork o f monitoring sta tio ns fro l11 Climax, Colorado, to 
Huancayo, Peru, and has worked closely with the Geophys ics Direc­
to rate of the U nited States Air Force since 19-18. Dr. Simpson is a 
fellow in the American Phys ical Socie ty, a member o f the Na tional 
A<.:ademy of Sciences, and a member of Phi Beta Kappa a nd Sigma 
Xi. He has been a consultant to Argonne Nati o nal Laboratory since 
1946. 

SOL SPIEGELMAN, professor of microbio logy OIL lhe Universily 
of Jllinois, was born in New Yo rk City in 19]4 . He took his B.S. in 
mathemat it:s and phys ics from the Collcge of the City of New York 
in 1938 alld his Ph .D. in cellular phys iology from vVashing to n Uni ­
versity ill 1944 . (-Ie jo ined th e \Va:,hing to n University fac ulty in 
1942 as lecturer in ph ys ics and a lso served there as lectu re r in ap' 
plied mathematics, and ins tructor and a:.:, istant pro fessor in bac­
terio logy in the Schoo l o f Medicine. In 1946 a nd 1949 he performed 
resea rch as a specia l fellow of the U. S. Public llcalth Service at the 
U niversity o f Minnesota's Medi ca l School, going from there 10 his 
presen t pos t a t the U ni versity o f Illino is. l-le studies adapt ive en· 
l)'mes, genetics a nd hiochemistry of micro·orga nisms; mccha nism of 
ge ne aCl io ll~ ; embryology; cellular ph y~ i o logy ; a nd pro tcin and 
nucl eic- acid ~ynlhes i s . 

HEINZ VON FOERSTER is fOllllt! cr and dinx:lOl' of the Uiolog ir<ll 
Computer LaborOltory OIt the U niversity of Illinois and is also pro­
fessor of both electri cal eng ineering and bio physics. Born in Vicuna, 
Austria , in 19 11 , he took th e ph ysics eng ineering diploma at the 
Institute o f T echno logy in Vienna a nd the Ph .D. in ph ys ics from 
the U niversity o f Brcslau, Germany, in 19 14 . lIe held high pos ition .~ 

in several research laboratories in German y and Austria, a nd workc(' 
with the radio network of the In forma ti on Service Bra nch o f th ~ 

U.S. Arrn y in Vienna before com ing to the u.s. in 19-19. His <lS5( I­

ca tion wilh the University o f Illino is bega n a t that time. Las t ye in· 
he becam c pres ident of the \l\fcnner·Gren FOllnd;ltio ll for I\nthl o­
polog ical Reseanh . lie se rves as a cO lISultant LO numero us govern­
mental agencies. 
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