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Commeneement Address

Cal- i fornia ïnst i tute of  Technology

June 9,  úZa

M. Delbrück

Ladies and Gent lemen¡

So, here I  have the pr iv i lege of  addressing this convoeat ion

of graduates and their families, of colleagues and friends

of the Cal teeh communi. ty,  A l ively and fest ive occasion,

êere.ft"
Fi - .d ' r  y  9 .

caneras ready to record this punetuation mark in the l ives of
lc*o,o-, or, ¡e<r"år¡t,+tr'* (í^W

vour the graduates r arid, the flnal period mark, f+*-nefAnd I

:,:

am supposed to make a speechr sâv something; something appropr iate,

not necessar i ly  memorable--who remembers a commencement address?--

but sornething to heighten the mood. I  feel  d iv ided between

inpulses to. talk to the few of you graduates I have known and

befr iended dur ing your shel tered sojourn at  C.I .T.  and impulses

to give the¡n a broader scope, relat ing more to my relat ion to

Caltech, four decades of  i t ,  to my gbneral  sense of  what Cal tech

amounts to or ought to amount to within the framework of our

general  cul ture" This is a subjeet on whieh I  never had occasion

to express myself in public so the temptation j.s great to take

advantage of the fact that sonebody made the mistake to invite

me to give th is address.

I understand that this graduating elass has a certain feeling

of uniqueness above other grad.uating classes of Caltech in having

come here four years ago when the relative calm of our'soei.al
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and pol i t ical  l i fe got into some monentary j i t ters-- j i t ters

provoked by the oi l  cr is is,  j i t ters that  d isrupted normal l i fe

to the shocking extent that the candidates for freshman admission

were not interviewed personally! ! I inagine this commotion might

have given to some of you a faint inkling that our socíety is

not quite as stable and totally sheltered as it could appear

otherwise, from the inside of a student house where you can lÍve

embedded in a world of courses and exams where rnajor decisions

revolve around whether or not to cut the morning class, whether

to protest the abominable foodr or what fun activit ies to organize:

or partici"pate Í.n" With its excellent offerings in lËiS Caltech

does try to teach you that, besides the phvsical- universe, there

is a human world outside, three-fourths of whieh is starving;

that there is an arms race which may bring the world to ashes',

that there is a history of civil ization rangi-ng over thousands

of years; that our insËitutions indeed have grown out of this

his iory i  that  science, too,  is  not merely a matter of  the latest

resul ts diseussed in Scj .enee, Naturer and Physical  Review Letters,

but that it is an immensety greater effort, a cultural effort

ranging through the centuries and millenia. About all this

greater human world Caltechts IISS gives you offerings that rnore
\ì

often tha$Pnot must seem tantarizing for laek of t ime to avail

yourselfr constraining you to be content with a glinrnering.

Perhaps, for  some of you the coneern wi th nan's history and manrs

dest iny,  wi th the powers that  shaped inan's consciousness of

himselfl amounted to not morê than an amusing diversion, feebly



3

\ competing for your attention with science fiction and fairy

ta1es. Nothing wrong with that! Than$ God the true ivory tower

man can st i l I  s l ip by at  Ca1tech, The true egg-head is wel l - rounded,

creative, too. 
q, g .bh/.t-

As far as I am eoncerned probably s'e-4ei*-ef you knowaof me

as I know of you, and for good reason, Vfe al-l dívide tjme three

r¡ays3 real tíme, the time we have lived through; hear-say timer

before we were borni and future tine, a matter of fear and hope,

I was born and had rny childhood in a different country in a different

language and at a vastly different historical t ime, before the

First World Warr worlds removed fron your world, lhusr from

your point of view, a specimen like me belongs to hear-say tirne,

I míght as well be a rel-ic from the time of the Crusades. Perhaps,

\. ¡hor¡gh, I can make nyself more concrete to you if I mention that
pr'cl<'"l,,

Max Planck lived down the street' and that my brother and f åfu:resH

and ate the cherries from his gardenn Concrete or notr the

distance is r¡ast. Indeed, it could be argued that we now líve

too }ong, compounding too many layers of cultural change, Perhaps

modern medicine did the wrong thing' prolongi-ng our l ives, Perhaps

it should aim to shorten our l ivesr so as to keep the l iving

better tuned to the fast-changing times, But the eompounding

has i ts meri ts,  too,  and i t  ís on these meri ts tha. t  T would l ike

to capi ta l ize Ín ref lect ing on Caltech.

At this point it may be appropriate to i-nsert an aside

on my identity. When President Christy, some months àgo¡
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I  "Why me! lvho suggested i t?" " !Ve11r" he says, "your name was

suggested by a comrni t tee and I  l iked the suggest i -on,  The commit tee

added that the students had again suggested. i t roody A1le4,"  "W"11r"
,,f<¿ H.".tt gí'n e- 4,ttr..l. þz$+,t Þfce<l 4\b atX of ory

I  said,  " that  is  a sf lendid ídear lwhy dcin ' t  you try him f i rst . "

So he said,  roWho is Woody Al len?" n0hr" I  said,  "he is a marvelous

comedian, he just  got  a pr ize for  a movie,  vrhieh he wrote¡ direetedr

and played inr  about his unsuccessful-  marr iage."  "WeIIr"  he says,

" ï  am successful ly mariedr so thatrs why nobody told me to go,

but i f  you say 1re is so good I '11 l -et  the students have a t ry

a t  h im,  i f  you  don ' t  m ind . "  "By  a l l  meansro  I  sa id ,

Sorwhat happened? Ti le1lr  i t 's  up to you to decide, Is i t

Max Delbrück as advert j .sed, ta lk ing to VoD, or j -s í t  Woody A1len,
Lv

í)" inpersonating a Senior Acaderaie Citizen, scurri lous(named Max
I

Ðelbrück, or i.s it Max Delbrückr sgurri lously pretending to be

Woody A1len impersonating Max Delbrück?

ï{avi-ng' been trained in erit ical- thinking for. so long at

Calteeh I am sure you wil l enjoy pondering these alternatives

whí le I r  whoever f  rnay be¡ go on with my talk,

The motto on the seal of Caltech says, "The truth shall

se t  you  f ree , r r  L ike  any  mot to ,  i t  lends  i t se l f  to  jokes ,  c rude

: ones and subt le ones, bi t ing ones and gent le ones. My joke wi l l

be !o take it qtraight. The motto and the emblem were chosen
s,{r, J-,r.-* &;^g þdhvt- '1r"4 J æ.*4..n¿ 43o'r  

bv^Ìv l i l l ikan in I925.and in- the charge to the art ist  who designed
",\. - - 

l\

the seal Mill ikan put down that the seal should show an older

man passing the torch to a younger oñê¡ both of them in the

i clouds. l i i i l l ikan wanted to s¡rmbolize the handing down of truth
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f rom one generat ion to the next.  He wanted to symbol ize Scient i f ic

truth and the progress towards enl-ightenment, towards l iberation

from superst i t ion,  towards a better,  more rat ional  society.

Many intel lectuals of  Mi l l ikanrs generat ion bel ieved that scienee

would outpace and l-argely displ-ace a1I other intellectual and

spi f i tual  endeavors¡ as indeed i t  has done, No quest ion about

that.  They aLso bel ieved that science would J-ead to a better

wor ld and most of  them bel ieved that i t  would displace rel ig ion

by the end of the centürfr We now know that our age is not a

golden age and, indeedr that  i t  is  a most unstable age. We

also know for a fact that the scientif ic culture has in no way

etiminated the strength and intensity of the religíous needs,

the religious fervor, the power and appeal of the churches.

IndeeCr wê can take i t  for  granted that scienee is intr insical ly

incapable of  coping with the recurent quest ions of  death,  love,

rnoral decision, greed, anger, aggression, These are th" qtå*1*å

that deternnine man's values.Jå%""stitute the greatest forces

that^sbape man's destiny-. - yor.t-î,r*bolize a]-l these forces in
aa¿r {tu}', u ut.i-. t :'l?:t e:!p.:t$ip,, i¡t . t ;,^¡ix

nice mathematical sy5tems¡ffit, fr is a å¿}lre?r victory. It
c,o.-rh++k+_ rrr.Jiy,- . _pnolrrr z¿ít-l.l- If¡.r L"lo¡rl<^I n--¡ #.¿ c^¿I'..',"q.â-- - -.g¡!ni*f+tes 

ftrard scj-ence but it o+l¿iar¡ +ry

When ï f irst saw the motto "The truth shall set you free" 

-v&'a'

it thri l led me, ft made a strong inpact on me. Why the enotional

response? Perhaps because in scienee the name of the whole game

is truthfulness. Tf you cheat in scj-ence you are simpty missing

the point .  You defeat yoursel f .  So, whatever sense of  exhi larat ion

and l iberat ion the seient ist  does der ive f rom the exercise of
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his profession, i t  is  deeply connected to his commitnent not to
(Ûãltnt'íf ã{'tÈ

cheat. This eo'nrerbarbÈe* seems to be nore of a religious than

of a rational nature. T wondered where the motto came from.

Had Mi l l ikan coíned i t? Far f rom i i ,  A nephew of mine, a student

of  theologyr put me r ight .  I t  comes from the Fourth Gospel ,  the

Gospel  according to St,  John, Chapter Br Verse 31, f t  occurs

as a puneh l ine in one of  a ser ies of  heated discussions between

Jesus and the Phar isees, These discussions, together wi th the

descr ipt ion of  the miracles performed by Jesus, form the body

of this Gospel, the strangest and the strongest of the four

Gospels.  The wri ter  of  th is Gospelr-ârr  i -mpassionedr speculat ive

thinker, a highly poetic s¡mbolizer' uses these heated arguments

as a del iberate l i terary devicen The part ies (Jesus and the

Pharisees) grossly misunderstand each other al l  of  the t ime,

Ï íe uses ihese misunderstandings in order,  step by step, to unfold

and clar i fy,his theological  doctr ine,  The passage containing

our motto is one in which the parties display an extreme degree

of frustration; they throw intemperate insults at each other"

At one point  Jesusn turning aside to his fo l lowers,  says,  " f f

you continue in ny wordrthen are ye my disciples indeed and ye

shall know the truth and the truth shall set you free." The

Pharisees prornptly misunderstand "free" asopolit ically free'l

They think that Jesus wants to propose himself

l iberator,  the Messiahr so they sâf, r  "How so?

pol-it ical

Abraham I s

seed and were never in bondagê," And. Jesus elaborates that he

does not mean polit ical freedom but freedorn frorn sin, Earlier

a s a

We be



he has made i t  apparent that  by " t ruth" he means fai th in him,

Jesusr  âs  the  Son o f  God.  He does  no t  meanásc ien t i f i c  t ru thdor
t ' rat ional  

t ruth" in the Greek sense of  the word. Not that  at  a l l .

Comparing this meaning with that of Mil l ikan's interpretation

of the motto you wil l note that an extraordinary perversion

of the original meaning has taken place. Yet as it stands on

the seal  the reader is f ree to interpret  the motto, ,âs he pleases.

Each of us can be his own Supreme Court, responding according

to his predísposi t ion.  f  would not be surpr ised i f  the evoeat ion

produced in Mill ikan himself was more of the religious kind than

of the rational progress kind. Mill ikan was artful in ehoosing

this highly ambiguous motto' satisfying both his scientif ic

c l ients,  the facul ty,  and his other c l ients,  the f r iends of

Cal tech, of ten of  a rel ig ious bent,

r f  sci .ence, as ï  said : f f i  i - "  so t imi ted an enterpr ise,

so one-handed a tool  to hold the wor ld togetherr  where does that

leave Caltech as a whole,  and where does Caltech stand in relat ion

to the needs of our times? In which direction might it have to

move? 0r shouid it stand pat, on the platforr of 50 years ago?

In the late Middle Ages when universi t ies f i rst  came into

being, they were loosely at tached to cathedral  schools.  They

then had the lower euruiculum, the trivir¡m (grammar, rhetoric¡

and logic) and the upper currieulum, the quadrivium (arithmetíc,

geometry, astronoilJrr and music), The trivium dealt with the arts

of  the word, the l iberal  ar ts,  r t  uses language in i ts widest

ranges of  possibiLi t ies,  in poetry,  myth,  d ivíne revelat j .on
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down to the crud"** .b*-b'ãõi.rì washing to which the media sub ject us,

;" :;ïiJJî-""'uîrî-î"ï"ent and careuration, rhe sciences.
el iminate ambigui t ies.  ; -"-  

" l= Lrse of  ì -anguager at tempt to

Jï ïï-:l:-i. 
*"'. 

"t*n*uffîf."ï"fn" oi"a*e excesses or
n ascendance :ru", 

rn^ou" riultern lforld the quadríviu¡n)ver the trivium and you night sal that
Caltech represents the ultimate fai

.':ïJï ffî._ï;j"":*here by and large have no qualms whatever about its intrÍnsicr¿a1ue and are wil l ing to bat for it.
This attitude has turned out to ba a viab-Le ¿sueeessful one over the r.ast rive 0."",L] 

":::te and indeed imrnensely
be in the future? ü/irr .,--" ^*: 

aecades' How valid wirl i t
cohort of r 

its eontinuation 
nake caltech and its

tinkiing 
";,ï.î" ffïï"_i:ïïl"r 

â sounding brass, a
r  t imes look Iscienee as we 100k at  stonehenge o" *"  

"* : :ok 

back at  Big
creations, but what was the point 

", 
,t;Pyramidsr 

sr^a¡rdiose

When Science was discovered and cbeaurirul yourh, like rithonus or *n" *i,]"ïo*j,.nïm 
he was a

Auror^a' the norning dawn, felr in rove with Tithonus 

The goddess,

and requested
o f Z e u s t h a t h e b e € F a n t e d i n m o r t a 1 i t J , ¡ . ? h e r e q u e s t w a s 9 r a n t e d

by the great zeus but an unfortunate situation arose when it
v¡as realized that Aurora had failed to include in her requestfor eternal l i fe of her beloved lover al_so a request
%.._Ti thonus aged a, , , r ì  ctr- : - - ._ 

'ùu a request for  eternal* . . ,*Ti thonus aged âïrd sh.¡^;-^r  ̂ - - -  

q 'LÐu a request for  eter
_.+i t  ¿v. , ,  qÉeu and shr iveled andsincél6Ftariry cannor be 

""-ffiiil 

talked incessantly.
' ; : ; ; . ï :  

; : ; ' "
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7*,

t{t 4t
Tithonus harbe€ct transformed into a cricket, and put away in a box,

aa*4 cf'r*P
sc j -ence does chat ter raway incessant ly ,  r ts  chí rp ingr  or1

black hol -esr  or l  the b ig bangr  of i  neutr inos,  on rêeombinant  DNAts,
7qç.! í¿

is  sweet^to those few who are tuned in to i t .  but  does i t  sat isfy
fi rrrronall S rorarto- /

!"re yearnings, oå the morning dawn?

The quest ion is not what science can do for us,

it can do a lotr æ,Ane much more i-mportant question iss what

can seience not do for us,  Seience orders our external  wor ld,

f t  does so in a marvelously eoherent wây, or almost coherent

way' It develops a universe of discourse orr ì-et us sâV, a few

universes of discourse with very large overlaps betr¡¡een them,

enough to move back and forth from one to the other without too

much jarring. i ' ihi le primitive man developed theories about the

universe which he formulated in terrns of mythr science rejeets

royth. The myth nay have talked about the creation of the universe
ebao,tt -^¿rr¿ aÞont

orrrthe end of the worldr æ divine interventio4rat every thunderclap.
.  |  { t

to*{rtl lûhe airns of science are always, by the nature of its methods,

part ia l  a ims. Science cannot say anything about the creat ion

of the universe, so it just does not make any staternents about

the creation of the universe. If science cannot extrapolate the

state of the universe bacl<r¡¡ard beyond the big bang, it refuses

to extrapolate backward or^does so only in the most tentative
t\ \at þ c++o oú' t |';-¿14'

and conditional way n Zf pfrVsics cannot ineorporate the arrow
bayic aal

gf  t i rng in i tsntheor iesrrr i t  admits that  i t  cannot do so (see

F e y n m a n - - P h y s i c S ) . c t f f i e h a S r e c o g n i z e d ' t h a t i n q u a n t u m . p h y s i c s

the discourse contains a break¡ the objeci ive wor ld isnrt  that
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I sbject ive.  The observer and the observed cohere in a bi-zarre

way which l irnits the clean separation betr,veen actor and observer,

Þloreoverr  b io logy has taught us that  we, the observers,  are products

of our evolut ion,  our cogni t ion f i l ters real i ty in a_ massiye rvay.f'trríc¡ .loþ.r u,,i+h ^{*.. .q,*û,.r";f irÃi J*-*, 
-",oklli,-*1,*-ä?ü;:i'&p*..;-

t -' 'l'ilet arrow o$-È*ne is much more of the essence of things in
biology than in physics.  In physics bir th and death of  part ic les

are processes which can be looked upon as str ict  ¡eversals of

each other '  In biology this is never so,  Bir th and death are

totally diff 'erent phenomenat future and past are radically different
d c.* ë'¡,&rv;&i*L o2an*t."w

d i ree t ions ,  the  essence o f  1 iàe , is  deve lopment ,  indeed,  deve lopment,1
according to a plan. This feature of 1ifer developrnent accordinE

P a pIal' which so strongly colored Aristotelian philosophy and

through i t  the whole of  western cul ture,  i ts  sci .ence, i ts art

and íts theolog-v--this feature we can now tie up, through our

proud new knowledge of molecular biology, with the physícal universe,

Tiris dírectiona'l ity cF+åp*as+re+'É of time where life is concerned

has thus become Þart of our understanding of the phyqical universe,
it is the hallmark, the specialty of biology,

How do they view time in the humanities? How does the historian

view real i ty? rn pr imit ive society he, too,  starts out wi th myth.

Faith in miracl-es¡ in divine intervention have colored manis

understanding of his own history throughout the ages. Along

comes the histor ian of  the 19th centure,  the posi t ive histor ian,

as proud as any scient istr  wíshing to descr ibe object ive real i ty.

He ascertains the faets and forces, be they mi l i tary,  economi"er

socialr  ot  eul tural ,  and tr ies to descr ibe history as object ively
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and even determinist ical ly as any physic ist  t r ies to descr ibe

the events of nature. But in our times a crit ical reappraísal

has gained ground, somewhat anaragous to that in physics, can

you separate the histor ian f rom the history he descr ibes? rs

her the histor ianr not himsel f  a creature of  h istory and does

he not paint a picture that is as much a product of his own historicall-.

grovrn cognitive makeup as it is of the situations he aims to

describe? lühat attitude should. the historian take toward the

nyths of past centuries? Myths created by man, believed in by

Ioârt¡ and constituting strong forces shaping the decisions of

man. Surely no professional hístorian wants to admit mir-acles,

div ine intervent ions,  ímmediate revelat ions of  Godr €tc.  But

since a bel ief  in these matters const i tuted the greatest  forces

oí historyo he nust take ful l  cognS.zance of  them. For hin,  then,

the myths of  tne past are histor ical  facts.  For him, paradoxical ly,

the myths of pasi generations constitute part of the real historical

past t ime'  This past t ime he tr ies to order in a deterninist ic

Viâg r

Man¡ being an actor ¡ àyL agent, a free though more or less

ra.tional agent, must deal with the past, recognizing that the

persons in history vrere agents driven by their form of eonsciousness.

Ihey acted out of some knowledge of the past but most certainly

out of ignorance of their future, For the historían, the tip

of the affow of t ime is even less determinate than that of the
meteorologist ,

Fínally, for man, the individual man, the free agent, the
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Ots( c.'rtt-.,

4
affow of t ime takes its deepeqt meaning from the f 'act that tfe

u'< {;^.À *tnt<h¡ø læ +>y¡Ll.UþÅA w+t+& 
-b":;t -ickr{,-*-i"- 

.4 
-"-

begiruiing of the arow is ät"rrano, +,Êt ffi # tip af.s
point? To some form of eternal  l i fe,  i f  he has fai thr  or  into

nothingness? This alternative is surely the greatest foree shapíng

man's valuer f inding i ts most powerful  expressions in the artsr

phi losophy, and iheology of  a l l  ages.

Our sciehcêr science at  Cal tech, å¿rs dea1$ with t ime as s imply

a fourth dimension along which you move for:u¡ard or baclcward at

wi l I .  We know that science, th is science, is immensely powerful

and at  the same t ime most severely and del iberately l i rn i ted,

rt eopes with the quadrivium, with measure and number, but it

ignores the faet that both for mankind anC for the índividual man

the aruow of tine has ineanings that vastly differ from those

of physics or of biology, +-++É+r+*6is realization is one that

is powerfully nee<ìed and r think that caltech is at a turning

pcint  where' th is need could and ought to be gíven the highest

pr io r i t y ,  Sc íence is
o.aL !3 its þ4þ t+4r*r;tt

doomed to misirust  by the publ icOi l  i t  remains sel f -serving,

i f  i t  cont inues in the bl ind fa i th that  what i  s good for science

is good for rnankind.

fhe essence of Cal-tech has been to be.excellent and. small-. Snal-l- enough

to avoid. in J-arge measr.lre the schism into the "tl¡o cu.l-tures." In fact, the

great "Court of Marrt' in which we ho1d. this sol-ennity, flanked. by the build.ings

t o b e d . e ù i c a t e d . t o B e h a v i o r a 1 B i o 1 o s 9 n o n e s i d . e " ï * * # $ # a # " .

Sciences on the other is a symbol- for the C.irection in which CaJ-tech intend-ed

to and. ought to continue its greatest thrust. Leì; us hope that the momentr.m

wil-l not get J-ost


