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H eu r is t ic  means c r e a t iv e  om in v e n t i v e , . in  the l i f e  o f  
the i n t e l l e c t .  Eureka, I  have d is co ve red ,  conta ins the same dreek , 
stem. S u r is t ic s  or h e u r is t ic s  formed a .recognized f i e l d  o f  p h i l ­
osophy. Today, the sc iences  have no common consciousness l e f t .
And the very term h e u r is t ic s  f o r  their,common method o f  producing 
new sciences and new methods w ith in  one s in g le  s c ien ce ,  has been : 
f o r g o t t e n .

The oroaress o f  sc ien ce  depends on the reconquest o f  
th is  H eu r is t ic  p r in c ip le .  O therw ise, the terms which eve ry  sc ien ce  
uses and from which i t  takes i t s  s t a r t ,  remain a c c id e n ta l .  The 

• sc iences lose  th e i r  power to prune th e i r  tr ee  or branches as soon 
as they ~o p o s i t i v i s t i c .  Because s c i e n t i f i c  p o s i t iv is m  means 
that s c i e n t i s t s  d ec l in e  to  d iscuss the con d it ion s  under which any 
ne-- science s e r in es  from the l i f e  o f  s o c i e t y ,  s c i e n t i f i c  p o s i t i v -  , 
ism makes sc ience  in to  something f o r  whiPh the s c i e n t i s t s  need 
not render accounts to .anybody. S c i e n t i f i c  p o s i t iv is m  expects  
that everybody in  the community w i l l  c o n t r ib u te ' taxes and d on a t­
ions f o r  the sake o f  sc ience  but that th is  na ive  f a i t h  o f  the 
peonle in sc ience  otherw ise  may be taken f o r  g ran ted .

S c i e n t i f i c  p c s i t iv is i r r  and the d isappearance o f  H e u r is t i c s ,  
then, are one and the same e ven t .  From 1S70 to  1940 we may say 
that sc ience cut the u m b i l ic a l  cord .w h ich  connected i t  w ith  the 
r e l i g i o n  o f the community, and d e c l in ed  to  d iscuss the proper 
r e la t io n s  between f o l k l o r e ,  s c ie n ce ,  and s logan s .

But sciencfe is  a halfway-house between the lo re  o f  y e s t e r ­
day and the slogans o f  tomorrow'. "E v o lu t io n 1' was a v i c t o r y  o ve r ­
f o l k l o r e  when i t  cane in to  s c i e n t i f i c  use. I t  is  a d e r e l i c t ,  a 
s i o e a n o f  the educated nob compared, to to d a y 's  s c i e n t i f i c  problems.

Bene D escartes ,  the la th e r  o f  modern s c ie n ce ,  c a l l e d  i t  
a ha If-/ay-house . he propose to take th is  e xp ress ion  up once more 
and to expose i t s  l o c a t io n  between two ends o f  a road to  'the s ig h t  
c f  s o c i e t y .  I f  somebody l i v e s  In a house ha lfw ay  between two 
towns, he may dream-of bein^  a lo n e . in  the country . Hot u n t i l  a 
bric-re becomes unpassable or f o r e i g n  s o ld ie r s  naraude, does he ■ • _ 
wane up to  h is  PALI hAY-hO NSE r e a l i t y .  something l i k e  th is  is  -' 
bn o^enin- to many "-bod people In  the palace o f  sc ien ce  because o f  
the atomic bomb. They do r e a l i z e  that t h e i r  home- stands, in  some 
community, hut they are qu ite  h e lp le s s  to  determ ine the r e la t i o n s  
o f  th e i r  s p i r i t u a l  home, s c ie n c e ,  and the community, f o r  what is  - 
a community. A community is  the croup in  which lo r e  and mores, .  
sc iences  and techn iques, s logans and p l i t i c s p  move In  a p erp e tu a l 
in te rp la y  by the com pe ll ing  f o r c e  o f  common speech and language.

The com pe ll in e  ch a rac te r  o f  the term I a TURE, ^ or in s ta n c e/  
bound -the Nature o f  Fan, the Nature o f  Nod, and the NatWS o f  
Science In to  one fu n c t io n in g  t r i a d  o f  l o r e ,  re s ea rch ,  and slogan '. 
Nature o f  Fan today must be d ism issed  as in ep t  a term. S o c ie t y  
.ls  ̂man's s e c r e t .  he Enas no NATURE; Im m ed iate ly ,  the n a tu ra l 
sc_ences are d is lo d c e d ;  the one te rn  the community shared ‘w ith  
tee s c i e n t i f i c  brotherhood has c o l la p sed . :



The com pc l l i n -  chsractee  o f  lho_s.peech jfchat the community-' 
ins t i l l s  In to  the fu tu re  s c i e n t i s t s , and the com pe lling  cha rac te r  
o f the conventions that' the s c len t  is  ts “ f  or mule, te , on the community
are the top ic  o f  t i l ls  paper. The in t e r a c t io n  o f  sc ience  and the ‘ 
peonle is no t.a  n o t o r ia l  in t e r a c t io n  as though the people " b e n e f i t "  
by s c ien ce .  The s to ry  is  much more the s to r y  o f  a d e l i c a t e  dynamic 
bf I t. nee between the fo r c e s  o f  community l i f e *  on the le v e ls -  of. an 
in t e - r r t e d  community, an uprooted i n t e l l e c t u a l  group, and a r e -  
roo ted  s o c ie ty , .  J'

This in  terse  cion is  cased on the v i c i s s i t u d e 3 o f  speech
in t ' 1G community, in s c ien ce ,  sum:, i n o o l i t i c s .  This is fme l i f e
blc id hich runs in  t..e a r t e r i e s  o f t ’:ie communities, in the v e in
of - o l  ■- t i c s ,  and thr oe::h the lun m o f s c ie n ce .  each tl:me I t  is
1 r. cl Cl Ci f e r e n t  st&tP.

The s c i e n t i f i c  p o s i t i v i s t s  have never a l low ed  thorns e Iv e s  • 
to  or.use’ and to nonier over th is  metabolism o f  speech -through the. a 
medium.of the sc iences  . " /ha t' o f  i t , "  they would say ol language.;.- 
" i t  is  a ooor instrument a n y m y . Our thoughts s u f f e r  from the, 
i l l o g i c a l  charac te r  o f  human language. I f  nothing, but speech ties.- 
t c - e th e r  1 ) the community p r io r  to s c ie n ce ,  2) the s c i e n t i s t s ,  i n .  
th e i r  halfway house, and, 3) the en l igh ten ed  s o c i e t y ,  a f t e r  sc ien ce  
has done i t s  work, then i t  is  not worth w h ile  to  look  in to  the 
m atter .  ./hat is  in  w o rd s .1' * ' .

-The m is e r y  o f  our p r e s e n t  s t a t e  a o p e a rs  in  t h i s  h o r r i d  ■ 
o hrase  : " n o t h in ' 1- but w o rd s ;  n o th in g  but s p e e c h . " ’

Speech  i s  e v e r y t h in g . The h e a l t h  o f  s c i e n c e ,  the h ea lth '- ,  
o f  the community, the a t t a in m e n t s  o f  s oc ie  t y , "'do pc nd on the r e -  
c i r c u l a t i o n  o f  s pc-ech l e t  ween the two ends o f  the re a d  and the 
hkhmuY. SO USE o f  the s c i e n c e s . T h i s , ,  th en , i s  the theme o f our - p 
nr. p e r , and , t h e r e f o r e ,  i t  i s  c a l l e d  Till] Id; J/.L'OLIhl. Dm a id  dCIhiiCYS

«
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I. The Nature of the Physical World

,?The Nature o f  the Physica l World” i s  the t i t l e  o f  a w e l l  known 
volume o f  G i f fo rd  Lectures by the p h y s ic is t  Eddington* ■ I t  i s  an 
e legan t t i t l e .  For in  i t , the s o c ia l ,  r e l i g i o u s ,  p o l i t i c a l ,  and 
mental issues s tradd led  by sc ien ce ,  are r e f l e c t e d  as by a prism* 
Innocent and s c i e n t i f i c  I t  may soundj in  f a c t ,  i t  Is  past innocence 
and th is  s ide o f  s c ien ce .  To determine i t s  p lace  in  our s o c ie t y ,  
i 3 the aim o f  th is  essay. ' 1

We sha l l  see that the r e l i g i o n  o f  the p h y s ic is t  stands r e vea led  
and not only o f  the p h y s ic is t .  The r e l i g i o n  behind a l l  sc ience 
stands re vea led  and the r e l i g i o n  which these s c i e n t i s t s  share w ith  
the nations o f  the w or ld . For on the basis  o f  th is  r e l i g i o n  the 
nations a l low  and demand that a u n iv e rsa l  science s h a l l  operate 
r ig h t  across a l l  t h e i r  p o l i t i c a l  borders . From 1440 to  1946, that 
is  u n t i l  phys ica l research  came under government c o n t r o l , sc ience  
was in t e r  n a t io n a l .

That a book t i t l e  is  so pregnant w ith  meaning, is  r a r e • But 
that a book t i t l e  in  i t s e l f  is  symptomatic o f  the f a i t h  in  the com» 
munity in  which i t  i s  published, is  to  be expected . Books ho ld  the 
p o s i t io n  o f  ch i ld ren  o f  th e i r  au th ors . In  naming our c h i ld r e n ,  we 
cannot he lp  d ec la r in g  our f a i t h  or u n fa i th .  Eugen, Amos, Baldur, 
Harold , speak on the monumental l e v e l  o f  l i f e - l o n g  names. Our words 
may be o f  the moment. I f  I  c a l l  my c h i ld  T r i f l e , I  c e r t a in ly  betray  
some d e f in i t e  cynicism about the va lue o f  a human s o u l . Because, our 
names r id e  on the wavelength on which more than one gen era t ion  o v e r ­
lap . The name which I  g iv e  must be v a l i d  in  the s p i r i t  o f  my own 
time and in  the s p i r i t  o f  the c h i l d 's  l i f e t i m e , and f i n a l l y ,  In  th is  
c h i ld 's  c h i ld r e n •s l i f e t im e *  Now whenever we d ec la re  ou rse lves  in  
the fa ce  o f  more than our own gen era t io n ,  we are compelled to  d i s ­
c lose  our r e l i g i o n .  In our own tim e, we may put our l i g h t  under the 
bushel and may conform. Between the s p i r i t s  o f  many g e n e ra t io n s , we 
must become emphatic and are found out w ith  regard  to  the th ings  in  
which we r e a l l y  g lo r y .  And a man g l o r i e s  in  h is  f a i t h  or in  h is  
cyn ic ism , in h is  personal or in  h is  conven t iona l f a i t h .  But g lo r y  
he does when he must rep resen t h is  whole age and i t 3 s p i r i t  in  the 
tee th  o f  other unknown genera tions  •

Hence, names are the d ec la ra t io n s  o f  our f a i t h  whether we l i k e  
i t  or n o t . This being so, The Nature o f  the P h ys ica l  World d ec la re s  
the f a i t h  in  which sc ience and the nations  o f  the Renaissance world  
g lo r y .  The average academic reader a lready  a t th is  po in t may r e b e l • 
He knows how book t i t l e s  are fa b r ic a t e d  by p u b l ish e rs .  The i r r e v e r ­
ence o f  the commercial book market now f i l l s  the academic specta tor  
with Ir r ev e ren ce  f o r  a l l  book t i t l e s  *

hay I  suggest that t h i s , though c l e v e r ,  does not seem c le v e r  
enough?/£The o b je c t iv e .o b s e r v e r  o f  the w i le s  and t id e s  o f  book 
tit les/com bine^ complete contempt f o r  mere salesmanship w ith  the 
utmost reverence  f o r  the stream o f  speech which the pu b lish ing  craze  
p o l lu t e s . I t  i s  the academic m ind*acurs^£^hat i t  w ill not r e v e re  
the very  i names which i t  must use7veî o o e /f ^ s p e c t e d  by s o c ie t y  ,
And y e t , ’'s c ien ce^  P la t o , “ truth^ "happiness '9 'g r e a t e s t  number -  a ll
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these words are indispensable f o r  the v e ry  existence- o f  any science 
ins ide  our ru th less  s o c ie ty .  But l e t  i t  be understood at the outset 
that the f l ippan cy  o£ th^ en ligh tened  reader w ith  regard  to book 
t i t l e s  may e a s i ly  "of an access to  the workings o f  h is
own mind. For he too ,  opens books and looks a t  books and w r ite s  or 
plans books or is  in  search o f  books t r e a t in g  c e r ta in  questions and ■ 
not a l l  those are f r e e  who boast o f  being without r o o ts  in  or t i e s  to  
the l i v in g  t issue o f  language.

lienee, i  cannot help  i t  i f  r i g h t  here some readers w i l l  part 
company with me. There is  today a la r g e  group o f  s c i e n t i f i c  and l i t ­
erary men who are eager to  s c ru t in iz e  any fo o tn o te  and any word or 
term used in s ide  a book, and who, n e v e r th e le s s , w i l l  t r e a t  my th e s is  
as absurd that book t i t l e s  are the c le a r e s t  express ions o f  a 
s o c ie t y ’ s r e l i g i o n .  These men poin t to  the racke t  o f  catch  words, o f  
slogans, to the a rb i t r a r y  inven tions  o f  book t i t l e s  by e n te rp r is in g  
publishers or agents . And they a c tu a l ly  th ink that the abuse o f  our 
good f a i t h  in  book t i t l e s  r e fu te s  the r i g h t  use . A c tu a l ly  a l l  the 
fa c ts  o f  which they complain prove my p o in t . Corruptio  optim i 
pcssima. The most important elements o f  l i f e  are o f  course^nost 
o ften  f  a l s i f  i od. :- w o  w i l l  d iscuss these abuses at a^&ttSfradvancod 
stage o f  our in v e s t ig a t io n  w ith  much g rea te r  ease and p r o f i t  •

But i t  seemed wiso to b id  fa r e w e l l  r i g h t  here to  the sophi3ti< 
cated people who no longer  are ab le  to  see what they are doin g when, / 
they themselves read the New York Times.Book Review ,

ae:)With th is
^  Ct̂ .A$1

group o f  readers  u n fo rtu na te ly  l o s t , I  r e tu rn  to  our/ 
serious issue that "The Nature o f  the Phys ica l World:n is  the very ' 
statement in which sc ience g l o r i e s .

And since I  now have ascer ta in ed  our r i g h t  to  take th is  book 
t i t l e  s e r io u s ly ,  a very  s t a r t l i n g  admission may bo added.

Books with th is  and many s im ila r  t i t l e s  have become part o f  our 
r e l i g i o n .  They are expected by the p u b l ic ,  they are d es ired  and they 
arc w r i t te n .  They are part o f  our l i v i n g  f a i t h .  To b e l i e v e  in our 
r ig h t  and our duty as w e l l  to  produce books on the Nature o f  the 
Physica l World, in  other word3 , i s  a part of our r e l i g i o n  s ince the 
Renaissance»

I t  i s  a v i t a l  part o f  the l i v i n g  f a i t h  in  which the Cardinals 
who f l y  to Rome by plane and the Japanese su ic ide  f l y e r  f in d  them- 

[ se lves  un ited .  On the other hand, i t  i s  on ly  a small part o f  the 
^ r e l i g i o n  o f  a Cardinal or o f  a Japanese® And th is  i s  the e x c i t in g  

tru th  that the b e l i e f  in  a Nature o f  the P h y s ica l  World can never be 
more than a part o f  our f a i t h  and on the other hand can never be 
t r ea ted  as anything le ss  than a r e l i g i o u s  a c t ,

V/e are today attacked  from both sides, one side claiming that 
one may have science although s o c ie ty  treats i t  as a commodity, the 
other side pretend ing that the fa ith  in science is  a l l  that is  
needed. Science today is  in danger of decay because some ido lize  it  
and some look  upon it  without re lig io n . Sectarian science and com­
m erc ia l science are e qu a lly  u g ly ,  and equally destructive of scien­
t i f i c  p ro g re s s , The most orthodox Churchman today must take pity of



3
these dangers to science. And it is  as an orthodox thinker of the 
Christian dogma, that I wish to defend the religion of science today 
as a vital part of my religion, against its abuse.

I wish to develop the faith of Renaissance Christianity out of 
this book t it le , The Nature of the Physical World. For this purpose, 
I shall take the following steps.

F irst, we shall analyze briefly  the name of the book. Of this 
name, we may get hold in one glance. Second, we shall look upon the 
work sheet of some hours of laboratory work® On it ,  the things a 
beginner is doing from respect to the Nature of the Physical World, 
can be seen; things which the good man does to himself by the way 
since a ll  faith makes us do terrible things to ourselves. The work 
sheet shall reveal to us the neophytefs self-immolation. Third step: 
The state of mind of a mastermind over decades shall become pellucid 
through extracts from Faraday * s daily notes.

These three steps unfold, for widening units of time, the living  
faith in the Nature of the Physical World. The fourth step w ill be 
to discover parallels to this name of our book, in a l l  other fie lds  
of science, and to deduce the common law of their formulations. We 
shall compare this linguistic pattern of the last four hundred years 
of the Renaissance with the religious pattern of antiquity. And at 
the end, we may understand our own faith somewhat better, a faith  
which produces such an exciting, mysterious and absurd t it le  of a 
book.

For let it  be understood at the outset that - it is exciting, 
absurd and mysterious, a ll three. The Nature of the Physical World? 
Aye, why not the physics of the natural World? or The World of 
Physical Nature? We may well ask so naively. For, the three terms 
composing the t it le ,  actually say three times one and the same thing• 
One "X", so to speak, is labelled, whether we ca ll it "World", - 
"Physis", or "Nature". Physis in Greek is the same as Nature in 
Latin and World in Anglosaxon. I f  we should give a definition of 
this "X" behind a ll  three terms, wo might say, the world, nature, 
physis, are different expressions for the universe when we speak of 
it  and treat it  as speechless •

But then, the treble repetition is an obvious mystery• Perhaps 
It is not for our blunted academic sensibilities which are eas ily  
Imposed upon by Hegelian pomposities. But for a singer of the wild, 
it would be only too obvious. He would immediately compare our t it le  
to the magic formulas known to him, for the obvious reason of its  
being repetitive• Any magic formula operates by emphatic repetition  
in such^a manner that the very fact of* ropetition is in ,its e lf  a part 
o f the fo rm u laU su a lly , the Open Sesame is said thrice• In 
Macbeth, the three witches sing: "Thrice to thine and thrice to mine 
and thrice again to make up nine"• A Roman prayer, in fact the oldest 
Roman prayer preserved and a descendant of the Greek pat tern of 
prayer at the same time, is built in the same manner of threefold 
repetition. As we shall have to say more of this prayer later on, 
its fu ll text is given in the appendix. The power of the thrice re ­
peated lines, Usener has called this the world-wide tyranny of treb l­
ing, is apparent right through it*
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"The Nature of the Physical World" speaks of the same thing, of 

the speechless universe, thrice« The Nouns used are equivalents* 
Herakleitos the Greek said of physis the very things we say of the 
World and Cicero or Lucretius said of Nature. In as far as the hook 
title  is repetitive, the formula is magical in its appeal to the 
public• But you and I know that it is not black magic which is o f­
fered us. It  is legitimate white magic, alias science•

Then, the saving grace must spring from the alternation between 
the three linguistic layers, Latin, Greek, Anglosaxon. And this 
indeed is the case• We do not accuse Eddington of an unduly super­
stitious appeal nor do we accuse science of being black magic. How­
ever, we insist that whenever science invites a legitimate and yet 
not scientific public, the relationship of science to magic is un­
deniably conspicuous•

However white science appears to us it  retains a definite though 
antithetical relation to magic• It is  an incantation and it casts a 
spe ll• You may say that it is a legitimate incantation and these 
spells are desirable• But this is not under debate. I would say 
that science is verified magic, magic come true. Just the same, it  
is important that -,ve have admitted this verified magic into our ken.

By saying this, I have already stated that science has been ad­
mitted by the children of God despite the fact that God has not cre­
ated a "physical“ world and that we as his children, know absolutely 
nothing of such a physical world. God created the world; he did not 
create the physical world as a world by it s e lf .  I f  this should 
surprise you, you merely have to analyze now-the second quality of 
our book t i t le : its absurdity. I f  one world Is postulated as 
"physical", another world, which is non-physical, is admitted, too•
The one adjective "physical", limits the world which is thus quali­
fied. And immediately, the mental world, the po litical world, aye, 
finally  even this strangest term of a Christian World, rise-before us® 
The Renaissance mind is seriously impaired by this divorce. Scien­
tists often look down on people who speak of God’ s face or God’ s 
finger as being hopelessly superstitious while they speak of God’s 
mind, themselves. But the mind of God Is as much a metaphor as his 
elbow. Our mind is not nearer to God than our body. Yet this d i­
vision of the world into a physical and a mental has blinded many as 
though the mind were more divine than our kidneys, To the fundament­
a list thinker within me, my acquiescence in a physical, mental, 
Christian world is absurd because litflfirtue of my orthodoxy, I hope 
to believe in the fact that God created One World which includes a ll  
of me, mind as well as body. But to my "re-search" mind, the sp lit  
is a natural 1

Therefore, I find myself compelled to retain both positions.
It  Is true that God created One World inclusive of minds as well as 
bodies. On the other hand, the absurdity that there Is a special 
physical world, is at the bottom of a l l  science; and we, that is  to 
say the peoples of the Christian nations, have become persuaded that 
we should allow ourselves to sp lit the wholeness of One World Into a 
physical and a non-physical world. We have become convinced that 
ultimately we shall benefit by supporting the absurdity of separating 
a physical from a mental world, and of making the one, the physical, 
into the object of the other, the mental• - , '
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This then is the exciting paradox revealed at f ir s t  glance to 

us by the mysterious and absurd t it le , that we have admitted into our 
society a process which contradicts the firs t  article of our faith, 
a process which shares its formula with a ll magic*

Now we take the second step® It leads us into a laboratory*
The work sheet which I reproduce - I myself assisted in this work 
during the war - reflects the physicist’ s self-immolation on the 
altar of science® With the worksheet, the reader so to speak, holds 
in his own hands the dichotomy of a physical world which has become 
the object of a non-physical world, and of a mental world which has 
become the subject of the objectified physical world*

II* Our Fission In.Mind and Body

We shall observe the process by which at the end, two fru its are 
produced by faithful research which do not exist in reality  but 
merely In experimentation; a new subject and a new object as the 
world has not seen*

The reader finds that the worksheet is divided into two pages*
On the page to the right, he finds the term ’’data19, with (A ), (B ),
(C), (D ), (E) neatly listed . On the le ft  page he finds scrawls.
We w ill now please concentrate on the difference in style between the 
two pages written concurrently by the same man during one and the 
samo experiment *

We are interested not in the experiment as such or In its re ­
sult but in the I n t e r p l a y  between the two pages. The right 
page is employed for "data", the le ft  for figuring. In this, two 
processes are set in motion, the right page process towards creating 
objective resu lt, the le ft  page towards creating one unified subject 
mind. The data may be called data of observation sinco the tSrm data 
means observations 'made by the five sense's either on an Instrument as 
to its readings or on matter as to Its v isib le , audible, smellable, 
tasteable, touchable behavior• The figures are immersed In a process 
of computation. They are added and multiplied, etc, by "arithmetic99 
or "algebra11 depending on the necessity of computing either figures 
or le tters , A3 the handwriting shows, the observer meets his sense 
data with a firm hand. He faces the facts of the experiment as one 
individual v/ho meets other individuals• His statement is definite, 
his form of writing well defined. He stands at attention like a 
soldier on guard, fu lly  equipped with his faculties of keen observa­
tion, But there also is caution. The reader finds under (A) and 
(B) that 3 or 4 different readings are listed . As a soldier on 
guard does not shoot before he has asked several times, so the sense 
data must not be guess work. Science In an experiment repeats the 
readings. By this precaution, modern physics reverses the process 
of magic. In antiquity, the \yord or formula would be repeated three • 
or four or seven times to make sure that it  did catch the natural 
process. We do not repeat the magic formula, but the observation.
We do not suspect the reality  outside but our own senses. We 
c h e c k  and r e c h e c k our data. The three or four readings 
of one and the same phenomena check our sense report of the external 
world. Hence, we have the right to say; One observation no
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observa tion » The i s o la te d  data i s  s t i l l  " p r e - o b je c t i v e "  . Only a 
s e r ie s  o f  data leads beyond mere im press ions. Not one impression 
is  a r e a l  datum; the whole l i s t  i s  one. Hence, the reader o f  our 
sheet f in d s  behind a l l  these sequences o f  data a j- .005 or _*.01 cm 
(„39%) i s  the stigma attached to  the senses. P r e - o b je c t i v e  impres­
sions never are p e r f e c t ,  A margin o f  e r ro r  remains. And by th is  
margin o f  e r ro r ,  the whole l i s t  o f  observa t ions  is  s t i l l  o f f  the 
id e a l  mark o f  p e r f e c t io n .  Id ea l  sc ience  can only deal w ith  r e v e r s ib le  
process which can be repeated® F o r ,  in  an experiment, unique p roc ­
esses can never be o b j e c t i f i e d .

Three steps are taken: a s in g le  Impression on,a sense o f  our 
body, a sequence o f  such impressions i s  formed^fan iverage  i s  taken 
with a p oss ib le  e r ro r  o f  so and so many per cen t.  This means that 
the p r im it iv e  s in g le  sense r e a c t io n  Is  th r ic e  removed from the r e a l  
standardized observer in  us.

Now, we pass over to  the oppos ite  page® At f i r s t  s ig h t ,  the 
s ty le  stands re vca lo d  as d ram a t ica l ly  o p p o s i t e . The hand which was 
so d e f in i t e  and f irm  on the r ig h t  page, has moved h a s t i l y  and n e r ­
vous ly . I t  i s  not t i e d  down by the h o r iz o n ta l  and v e r t i c a l  l in e s  o f  
the sheet. I t  runs in  more than ono d i r e c t i o n .  Most computation 
sheets look  even more gh as t ly  and c r i s s - c r o s s . Is  th is  acc iden t?
We do not accept th is  escape . In  s t y l e ,  anyth ing spontaneous has the 
weight o f  substan t ia l t ru th ,  o f  a t e l l i n g  f a c t .  Any work sheet,  by 
the way, in  hundreds or thousand o f  c a s es , produces the same e f f e c t •

T h e re fo re ,  we have the prec ious evidence o f  the grammatical 
dualism which is  op e ra t iv e  during the p e r io d  o f  suspended judgment.
The l e f t  page i s  the su b jec t iv e  page . Computation i s  a pu re ly  mental 
a c t i v i t y .  And because i t  i s ,  the b o d i ly  phenomena which accompany 
I t , show not a man on guard and at a t t e n t io n ,  but r e la x e d ,  I n d i f f e r ­
ent to  appearances, in t r o v e r t  in  s l i p p e r s . For the grammarian, 
mathematics Is  not a question  o f  content but o f  fo rm . What i s  com­
puta tion  d o in g ,  i n  th is  ^\\oiVj in t r o s p e c t i v e  p rocess  on the d e f t  page?

Yfc f in d ,  f o r  instance - the reader need not f e a r  that he has to
f ig u re  I t  out h im se l f  -  the equations R = *2525 + ( 2 . 5 7 ) 2  an(^
« 2 (2525)'

R = 13.20 cm t  .13• What does th is  r e p r e s e n t? the two f r a c t io n s  o f  
the f i r s t  equation , one at s in g le  power, the o ther to  the square, 
have been reduced to  one exp ress ion . W e l l , "what o f  i t ” , the o b je c ­
t ion  may come; " t h i s  reducing is  our d a i l y  b r e a d " . But th is  d a i ly  
bread o f physics by which he reduces d i f f e r e n t  express ions to  u n i t y , 
is  as admirable and as mysterious as r e a l  b read . Could i t  not be 
that the d a i ly  rou t in e  b l in d s  us to  the tran s fo rm a t io n *s f u l l  s i g n i ­
f icance?

Something went overboard , f o r  u n i t y ’ s sake, in  the red u c t ion .
I t  was tr ea ted  as b a l l a s t . In  th is  s p e c ia l  c a se , i t  was, among 
o thers , the term " t o  the square" In  ( 2 , 5 7 ) 2 , To reduce to  a common 
denominator means to  s a c r i f i c e  a nomen, an exp ress ion , a p a r t ic u la r  
name• Mathematics r e d e f in e s  I t s  express ions so lon g  and so c o n s is t ­
en t ly  as to  ach ieve  the g r e a t e s t  p os s ib le  un ity  o f  exp ress ion . The 
mind on the l e f t  page, s a c r i f i c e s  exp ress ion s ,  and there  may be as 
many as a hundred o f  such mental s a c r i f i c e s ,  on one page.
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What i s  the net gain? The subject who at the end, says 13.20 

cm, although in  h is  p r iv a te  l i f e  he speaks o f  inches, has s a c r i f i c e d  
his h i s t o r i c a l  vocabulary and nomenclature. By th is  p u r i f i c a t io n ,  
he has become one mind with a l l  other people who compute, a l l  over 
the g lob e .  His mind now i s  a s o - c a l le d  transcendental ego, a mind 
detached from place and tim e. P lace and time always are l im i t e d  by 
names with th e ir  lo c a l  and temporal a s s o c ia t io n s .  The transcendental 
Ego who emerges from our l e f t  page, i s  detached from h is  n a t iv e  and 
s o c ia l  attachments, and ow e£ fa lleg ian ce  on ly  to  the rep u b lic  o f  
p h y s ic is t s . In th is  r e p u b l ic ,  a s p e c ia l  language is  whispered, the 
language o f  mathematics. T h i3 language because i t  i s  a secondary 
language, is  not spoken but moves by s ig n s • A ls o ,  being secondary, 
i t  i s  nameless. But i t  i s  meaningless unless i t  emerges from a 
primary la y e r  o f  speech. Mathematics on the l e f t  page must r e c e iv e  
something which they can redu ce . Or, there i s  no room f o r  i t s  p ro ­
ceedings .

Le t  us assume that on the r i g h t  page the data were p a r t l y  mea­
sured in  inches , p a r t ly  in  c en t im e te rs . On the l e f t  page , we then 
would road the reduct ion  o f  inches to  cen tim eters  or v ic e  v e rsa .  In 
th is  manipulation, i t  would be obvious that one exp ress ion , " in c h " ,  
or "cen t im eter"  was s a c r i f i c e d  to  the v i c t o r • But the express ions

«2525 and (2 .57 )^  are two "exp ress ion s "  in  no le s s  degree than 2
inches and c en t im e te rs . A l l  express ions are Names w a it in g  to  be sac ­
r i f i c e d  in  the quest f o r  u n ity .  I f  they were l e f t  to  them selves , 
they would remain in a c c e s s ib le  to  each o th e r • We have to  reduce them 
by cu tt ing  o f f  the~liead' o f  one o f  them before, they can be in co rp o ra t ­
ed in  one statement: Computation req u ire s  amputation. Why? By
these amputations, the s c i e n t i s t  becomes one mind w ith  a l l  other 
people who compute, a l l  over the g l o b e . The mind that emerges from 
those .«aSSputations owes a l le g ia n c e  on ly  to  the in te rn a t io n a l  rep u b lic  
o f  s c ien ce . In c e s sa n t ly ,  computation s a c r i f i c e s  express ions f o r  the 
sake o f  u n ity .  I  have g iv en  the h is t o r y  o f  the decimal system which 
was introduced by the men o f  1789, in  my book " Out o f  R e v o lu t io n " .
I t  c e r ta in ly  is  a most dramatic c o n f l i c t  between two sets  o f  v a lu e s , 
one s c i e n t i f i c ,  the other s o c i a l . However you s ide  in  i t , I t  i s  a 
r e a l  c o n f l i c t  because names deserve  to  be k ep t , a t  t im es . Reducing 
Dasite and M ilton  to  a s t a t i s t i c s  o f  t h e i r  v e rb s , in  the data o f  th e i r  
poems, may be v a lu a b le . Mario P ra t  has reduced d ’ Annunzio' s famous 
poem L ’ onda to a s t r in g  o f  quotations from the I t a l i a n  D ic t ion a ry  
which the "p oe t "  simply had v e r s i f i e d .  But these reduct ions  are i r ­
re le van t  in  genuine p oe try  f o r  the simple reason that in  p o e t r y ,  the 
names are r e le v a n t .

For the sake o f  u n ity ,  I  s p l i t . Thi s sounds l i k e  a c o n t ra d ic ­
t io n  in  term s. Ye t i t  i s  t r u e • The a l l e g ia n c e  o f  my mind to  the 

^republic o f  computation in  willch we are a l l  o f  one mind, and the a l ­
le g ian ce  o f  my f i v e  senses to  the sense data in  which they are im­
mersed, produce a r i f t  in  me. Because the experiment takes t im e, the 
time in  which body data and mental red u c t ion ,  r e s i s t  each o th e r , our 
at ten tion  is  drawn to  th is  c o n f l i c t  o f  body and mind. And when many 
men undergo such experimental t r a in in g  and e xp e r ien ce , they beg in  to  
d iv id e  th e ir  own being in to  body and mind. But they m ostly  o ver look  
the f a c t  that i t  i s  not th o ir  own body and th e i r  own mind which are
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separated, in  the s c i e n t i f i c  p rocess . Our two pages t e l l  the true 
s tory  o f  th is  d iv is io n  o f  mind and body. I t  i s  p e rc e p t ib le  only when 
the mind enters  in to  the fe l lo w s h ip  o f  other minds, and when the body 
bends over and attaches i t s e l f  to m atter ,  to  other b od ies ,  as th e i r  
pure organ o f  sense r e g i s t r a t i o n ,  Man, In a s c i e n t i f i c  experiment 
es tab l ish es  two s p e c i f i c  f e l l o w s h ip s : one f o r  h is  senses, one f o r
h is  mental powers. T ru ly  suspended l i k e  Prometheus on the rock , the 
s c i e n t i s t  may not descend from h is  suspended and ou ts tre tch ed  p o s i ­
t io n  between sense data and computation be fore  he has not bent the 
two worlds o f  mathematics and o f  m a te r ia l  physics to  each o th e r , 
through h is  power o f  reducing one to  the o th e r .  Mind and body are 
xiieans to  an end® Man d iv id es  h im se lf  in to  mind and body, tem p ora r i ly ,  
f o r  a s p e c i f i c  purpose. And the purpose i s  to  f o r c e  the world  o f  the 
senses to admit o f  a un ity  in  f i g u r e s .  During the suspense o f  the 
experiment, the mind a l l  the time becomes more o f  a mind; the body 
the more f a i t h f u l l y  we observe , becomes a l l  the time more c l e a r l y  the 
body. Objects and sub jects  do not e x i s t ,  but are p o l a r i t i e s  produced 
In the a c t ion  by which we s p l i t  in s id e  tem porar i ly  f o r  the purpose o f  
u n it ing  a fterwards more c o n s is t e n t ly ,  A g iven  d i v e r s i t y  and a de­
s ired  un ity  con trad ic t  each o ther in  the beg inn ing . The p h y s ic is t  
undergoes v o lu n ta r i l y ,  f o r  the sake o f  s o lv in g  th is  dilemma, a 
c leavage Ins ide  h im s e l f • With h is  body he forms an element o f  the 
physica l world , w ith  h is  mind, he forms an element o f  the mental

The d iv i s io n  in  Mind and Body, in  a mind o f  mine which la  a 
part o f  The Mind, and In a body o f  mine which i s  immersed in  a phy­
s ic a l  continuum o f  b o d i l in e s s , i s  not a na tu ra l f a c t  o f  our e x i s t -

a daughter, must Ignore th is  d i v i s i o n ,  l e s t  mankind p e r is h .  TheIr  
whole be ing , th is  s ide  o f  any such separa t ion  in  mind and body, must 
stay In organship to c r ea t io n .

Science requ ires  the s a c r i f i c e  o f  th is  na ive  organship o f  the 
creature man so that he may in s tead  become instrum ental f o r  the con­
s tru c t ion  o f  a p o la r i t y ;  in  th is  p o l a r i t y ,  h is  u n ity  I s  p u lv e r iz ed  
between the two f o c i  o f  an e l l i p s e  as a l l  h is  observa t ions  push him 
one way and a l l  h is  computations the o th e r •

We have exp lored  the s ty le  o f  the worksheet f o r  one experim ent, 
Let us now ascend to  the next l e v e l  o f  t im e, to  the l i f e  work o f  a 
p h y s ic is t  over a number o f  decades.

In Faraday * s many volumes o f  d a i l y  e n t r ie s  we have access to  
the whole l i f e  work o f  a g rea t  master • The l a s t  paragraph o f  the 
seven volumes o f  Faraday 's  d a l l y  rep o r ts  on h is  work bears the 
number 16,041, And one o f  h is  la s t  pub lic  u tte ran ces  was; "For a l l  
the phenomena o f  nature lead  us to  b e l i e v e  that the g rea t  and 
governing lav/ i s  o n e " . *

* In "The C o r re la t io n  and Conservation  o f  Fo rces "  by E, L . Youmans, 
New York , 1867, p, 376, Further see W, E. Bragg, Michael 
Faraday, 1931, p . 22 and 25, T . H, G ladstone, M ichael Faraday, 
(London 1873), p. 123 f f ♦: "H is Method o f  W ork in g ".

world .

ence , To the con tra ry ,  I t  i s  a s a c r i f i c e  o f  our 
■than^ ilLw iy  Oneness, Wholeness, S ing leness  • A ^bridegroom, 

s t in y  f o r  
a s o ld i e r ,

I I I .  'The S ecre t  o f  the S c ie n t i s t



9
16,041 and One, Unity aga inst the ocean o f  16,041 data, th is  i s  

the p o la r i t y  o f  h is  grammar• Both poles  are s tressed  and should be 
s tressed , Tyndall sa id  o f  him: "A good experiment would almost make 
him dance w ith  d e l i g h t ” ,-;:- Yet Lord Rutherford  a lso  could w r i t e :

John T yn d a ll ,  Faraday as a D is cove re r ,  London 1870, p . 186,

"When we consider the l i f e  work o f  Faraday, i t  is  c le a r  that h is  r e ­
searches were guided and in sp ired  by the strong b e l i e f  that the v a r ­
ious fo r c e s  o f  nature were in t e r - r e la t e d  and dependent on one 
another. I t  i s  not too much to  say that th is  ph ilosoph ic  c on v ic t ion  
gave the impulse and d r iv in g  power in most o f  h is  researches  and i 3 
the key to  the ex traord in ary  success ,"  (Report on the Fpraday C e le -  * 
brations- 1931, 39 ),

Because Faraday spent h is  l i f e  suspended between the One Nature 
beckoning from the fu tu re ,  and h is  d a i l y  16,000 experiments, i t  was 
w r it te n  o f  him: "The Contemplation o f  Nature and h i 3 own r e l a t i o n  to 
her , produced in  Faraday a Kind o f  e x a l ta t io n "

1,1.
The d ia r ie s  e s ta b l ish  th is  r e s p i r a to r y  process o f  the mind In 

ac t ion  between 16,041 reasoned out doubts and the foreshadowing o f  
One F a ith ,  And the quotations which now f o l lo w  are not more than a 
few examples,

"S u re ly ,  th is  f o r c e  o f  g r a v i t y  must be capable o f  an experim ent­
a l r e l a t i o n  to  e l e c t r i c i t y ,  magnetism and other f o r c e s , so as to  
bind I t  up w ith  them in  r e c ip r o c a l  a c t io n  and e q u iv a le n t . "

" I  must look  at Weber’ s r e s u l t s  to  see how they b u i ld  In  w ith 
these con s idera t ion s  and what the r e s u l t s  a r e . "

"A ston ish ing  how g rea t  the p recautions that are needed in  
these d e l i c a t e  experim ents . P a t ie n c e • Patience

"Query those r e s u l t s ."

"Must c le a r  a l l  th is  up by fu r th e r  exper im en ts ,"

"The hypothesis  is  not so much mine as one renewed from o ld  
t im es , Look at E u le r ’ s l e t t e r s  and what he says ,"

"L e t  the Im agination  go , gu id ing  i t  by judgment and p r in c ip l e ,  
but ho ld ing  i t  in  and d i r e c t in g  i t  by experiment

"Consider f o r  a moment how to  se t  about touching th is  matter by 
fa c ts  and t r i a l

"To point out or to lead  to  a knowledge o f  what I t  e i th e r  cannot 
exp la in  or has not exp la in ed ,  i s  qu ite  as important f o r  the p rogress  
o f  knowledge as to  e s ta b l is h  what i t  can do ,"
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The ana lys is  so fa r  re v e a ls  that tru e ,  i . e ,  new Future as be­
l ie v e d  in by Faraday takes the form o f  commands. Whereas the gram­
matical form by which we p ro je c t  past occurrences in to  the fu ture  
is  the s o -c a l le d  Future tense :"The  sun w i l l  r i 3e tomorrow at s ix .  
Tomorrow, the l e t t e r  w i l l  a r r iv e  in London. Your convalescence w i l l  
requ ire  one more week,” Faraday ’ s grammar knows the genuine Future 
which appears in  the form o f  the im p era t iv e :  ’’ Consider, Query, 
Patience , Must c l e a r ,  Le t  the im agination  g o . ” The command d i f f e r s  
from the mechanical fu tu re .  The l a t t e r  p red ic ts  that the past w i l l  
go on. The im perative  p resc r ibes  that something new sh a l l  i n t e r ­
rupt th is  p red ic ta b le  march o f  events® The curse o f  our time is  the 
idea that the specious mechanical fu tu re  o f  p r e d ic t io n  i s  equa lly  
rep resen ta t iv e  o f  ’’Future” , as the im p era t iv e .  Hence, when people 
analyze the meaning o f  the term, " f u t u r e " , they analyze  the gram­
matical form o f  ” I t  w i l l ” . But the bed-rock o f  genuine fu tu re  i s  in 
the im peratives  which we read in  Faraday, or f o r  that m a tte r , in  
any c rea t iv e  l i f e ; in  these cases an im pera t ive  crosses out a l l  the 
causal processes by a break in  c o n t in u i t y , Faraday is  such a break 
in c o n t in u i ty . And th in  i s  incarnated  in  the grammar o f  h is  d i a r i e s . 
This pure fu tu re  comes to  us as commands and the p re d ic t in g  Future 
o f , ” i t  w i l l  r a i n " , is  secondary to the im perative  "Drop the atomic 
bomb", "Take th is  t r a i n " , " Become a d o c t o r " , "Don’ t  go to  c o l l e g e " . 
The character o f  the fu tu re  as com plete ly  d i f f e r e n t  and independent 
from the past, stands out in  these im peratives  w ith  prim eva l d i s t in c t  
n ess . We may use c ircum locu tion  and sa y : " I  s h a l l  not go to  c o l l e g e ,  
a f t e r  a l l " . But th is  then i 3 simply the re p o r t  to  a th ird  person o f  
an inner im perative  a lready  obeyed. When Justice  Holmes sa id  to  the 
usher who helped him in to  h is  c o a t , " I  s h a l l  not be back tomorrow", 
he used the specious fu tu re  o f  r e f l e c t i o n  and r e p o r t . But to the 
Pres ident he wrote the same day : " I  bow to  the i n e v i t a b l e " . In  other 
words, in  h is  l e t t e r  o f  r e s ig n a t io n  he admitted that he had -  i t  was 
on the same morning in  court -  r e c e iv ed  the c le a r  im p e ra t iv e :
"Res ign ” • Without th is  im p e ra t iv e , n e i th e r  h is  famous remark to  the 
usher nor his. l e t t e r  to  the. P res id en t  make sense,

^  A<&nother grammatical f o g  is  l i f t e d ,  th is  time from the present 
tense o f  human language• The present s ta te  o f  mind in  Faraday i s  one 
o f suspense, " I t  was almost w ith  a f e e l i n g  o f  awe that I  went to  
work, f o r  i f  the hope should prove w e l l  founded, how g rea t  and mighty 
and sublime in  i t s  h i th e r to  unchangeable character  i s  the fo r c e  I  am 
^trying to  deal w ith ,  and how la r g e  may be the new domain." Or " A f t e r  
a l l ,  there is  much which renders these expecta t ion s  or s im i la r  ones 
h o p e le s s " ; "Such b ea u t i fu l  d e l i c a t e  in d ic a t in g  c u rv a tu re s " ; "S tran ge ” 
" Of  a sudden a l l  wrong and I  do not see why^p"9>I  beging to  d e s p a i r " .

The normal form o f  h is  present i s  emotional and exc lam atory•
I t  is  a specious and in d ir e c t^ ,  present which we c a l l  the present in ­
d ic a t i v e .  The subjunctive i s  the normal approach to  our present 
s ta te  o f  mind. True enough, the Yankee w i l l  not have i t  so nor w i l l  
the grammar book. They in s i s t  that the c ircum locu tion  o f  "Th is  is  
b e a u t i fu l "  holds the same rank o f  tru th  as Farad.ay! o honest shout, 
"Such b e a u t i fu l , . . l in e s  1" The genuine forms o f  speech in  a present 
are not in d ica t iv e s  but emotional exclamations or a f f i r m a t io n s • As 
Faraday w ro te , "How grea t  -and mighty and sublime i s  the f o r c e  I  am 
tr y in g  to  deal w i t h " . That i s  man's p re s e n t , in  f e a r  and trem b ling ,  
i f  he is  not in  the grammar school o f  the l o g i c i a n  or in  c o l l e g e  but
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face to face  w ith  the fo rce s  we are asked to deal w ith ,  our present 
is  an exclamation and a suspense.

,The p lace f o r  the in d ic a t iv e  o f  s c i e n t i f i c  grammar is  n e ith er  
in the fu ture nor in  the present o f  a r e a l  man l ik e  Faraday. But 
l i s t e n  to th is  noble s e r ie s  o f  in d ic a t i v e s :

"There was a f i r e  on Thursday even ing in  Broad Court, Anny Lane. 
The clouds were low and re c e iv ed  a strong i l lu m in a t io n  from the f i r e  
beneath them. The angle taken from the top o f  the Royal I n s t i tu t io n  
by a quadrant formed by the c lou ds , the In s t i t u t i o n ,  and the f i r e ,  
was 24 d eg rees . Hence the h e igh t o f  the clouds w i l l  b e . . . e q u a l . , .  
t o . . . . "  Or, "Soon a f t e r  sunset observed a cloud forming just the 
brow o f Shakespeare c l i f f .  I t  streamed inwards, in c rea s in g  in  s i z e , 
but a l l  seemed to pour n ea r ly  from the same spot; the a i r  which came 
from over the sea there taking on a v i s i b l e  form and passing in  to  
the In t e r io r  as a c loud. By degrees the gen era t ion  o f  clouds took 
place along the whole l in o  o f  c l i f f  from Dover to  Folkestone h i l l ,  , . 
the h i l l  s t i l l  ca rry in g  the p o r t io n  formed over the land . \7e a s ­
cended the c l i f f s  about h a l f  a m ile  beyond Fo lkestone h i l l  about 
h a l f  an hour a f t e r  sunset and found a l l  above enveloped in  dense, 
moist m is t ,  so as to  d epos it  water on our c lo th e s ; the temperature 
a lso  low to the f e e l i n g s . "

The r e a l  l i v i n g  person o f  a Faraday meets the Future by com­
mands , the Present by exc lam ations, the past by n a r r a t io n s . But the 
u n s c ie n t i f i c  mind confuses a l l  t h i s . L is te n  to Faraday: "What a weak 
credu lous-incredu lous , u n b e l ie v in g - s u p e r s t i t io u s , b o ld - f r ig h te n e d ,  
what a r id icu lo u s  world  ours i s ,  as f a r  as concerns the mind o f  man. 
How f u l l  o f  in c o n s is t e n c ie s ,  c o n t ra d ic t io n s ,  and ab su rd it ie s  i t  i s .
] declare, that tak ing the average o f  many minds that have r e c e n t ly  
come be fore  me ( and apart from that s p i r i t  which God has p laced In  
each) and accep ting  f o r  a moment that average as a standard, I  
should fa r  p r e fe r  the obed ience, a f f e c t io n s  and in s t in c t  o f  a dpg 
be fore  i t . "

L e t t e r  to  Schttnbein, July 25, 1853, od. by G. W, 
F . V. D e rb is h ir e , London, 1399.

A. Kahlbaum and

Faraday h im s e l f , by h is  c le a r  o f  command, exclama­
t io n ,  n a r r a t iv e ,  by obeying the three s t y le s  o f  Future, P resen t,
Past, could r i s e  above th is  dog m en ta l i ty  o f  tho ord inary  human mind, 
This was emphasized by Faraday h im se l f  when he w rote :  " E l e c t r i c i t y  
is  o ften  c a l le d  w onderfu l, b e a u t i f u l . But i t  i s  so on ly  in  common 
with the other fo r c e s  o f  n a tu re . The beauty o f  e l e c t r i c i t y  or o f  
any other fq rpc  i s  not that the power i s  mysterious and unexpected 
but that i t  funder law, and that the taught I n t e l l e c t  can even now 
govern i t  l a r g e l y «

" T h e  h u m a n  m i n d  i s  p l a c e d  a b o v e ,  and 
n o t  b e n e a t h  i t ,  and i t  is^such a p o in t  o f  v iew that the 
mental education a f fo rd ed  by sc ience  i s  rendered  supereminent in  
d i g n i t y . "  '
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Here we have the terms, " supereminent" , " d i g n i t y ” , °above ''and 

"beneath", as a t t r ib u te s  o f  the mind. We s h a l l  have to  exp la in  th is  
ascent to Olympus, th is  emergence to  some "h ig h e r ” eminence from the 
d o g b e n ta l i t y . And we sh a l l  do so when we re tu rn  to  the r e l i g i o n  o f  
the book t i t l e ,  The Nature o f  the Phys ica l World. For the time b e-  
in g ,  we have to  exp la in  the Olympian mood o f  the research  worker. I t  
r e su lts  from the d iv in e  freedom which he has. The g rea t  th ing about 
science i s  the r ig h t  to  systematic  e r r o r .  This f r e e s  them from the 
consequences o f  e r ro r  which h i t  the ord inary  shepherd or s a i lo r  who 
makes a m istake. The shepherd In  Montana per ishes  i f  he makes one 
serious mistake about the weather; so does the s a i l o r .  The admis­
s ib le  margin o f  e r ro r  in  the l i f e  o f  o rd inary  working people i s  -  
to speak qu ite  a r b i t r a r i l y  - perhaps 5%. In  Faraday1s 16,041 exper­
iments, about one per cent were success fu l and the r e s t  was e r r o r .

Why is  that so? The s c i e n t i s t s  have been set f r e e  f o r  the pur­
pose o f  systematic  e r r o r .  Science i s  a system atic  and vo lun tary  
re lapse  o f  s o c ie ty  in to  a l l  p oss ib le  e r r o r s .  The shepherd cannot 
a f fo rd  to suspend judgment. Nor can the man in  the a irp lan e  or you 
in f r o n t  o f  your c la s s ,  or Mr. R ooseve lt  on the day o f  P ea r l Harbor. 
L i f e ' s  b a t t le  is  immediate. Faraday in  h is  la b ,  may e r r  a thousand 
times w ith  Impunity. I t  takes the complete i s o l a t i o n  o f  a lab  to  
e s tab l ish  the p r i v i l e g e  o f  making innumerable m is takes . We cannot 
experiment w ith  w ar ; we must ■* win or p e r is h .  We cannot experiment 
with marriage or we sha ll  never know what " f o r  b e t te r  f o r  worse" 
means. But mind you; sc ience begins and recurs  e x a c t ly  a t the po in t 
at which the mistakes do not matter or at le a s t  matter much le s s  
than In immediate l i v i n g .  When we have made sure that the number o f  
mistakes may be l e g io n ,  we have cut lo o se  from ttie rou t in es  o f  
hab itua l m anipulation . As long as we can on ly  a l low  f o r  say 20 or 
ZOfo m istakes, we 3 t i l l  move under the pressure o f  l i f e ' s  b a t t l e ,  and 
th e re fo re  cannot be qu ite  o b je c t iv e®  We have not moved in to  the 
realm o f  sc ience unless we know that we are f r e e  to  make countless  
mistakes * Innum erab il ity  i s  e s s e n t ia l  to  the e r ro rs  o f  science-I In  
th is  p oe t ic  realm o f  suspended judgment the emotions o f  purgatory  are 
I n f in i t e  in  number. As Kant has sa id :  a l l  research  i s  tumultuary• 
S c i e n t i f i c  doubt i s  not the doubt between good and e v i l • S c i e n t i f i c  
doubt combatsthousand and one p o s s ib le  e xp lan a t ion s .  I t  i s  always 
bad science which thinks o f  a "b lack  and w h ite ” s o lu t io n .  The number 

p oss ib le  s o lu t ion s  must be enhanced above th is  pure ly  l o g i c a l  
l e v e l  o f  an e ith er ,/ 'o r  b e fo re  we can speak o f  s c i e n t i f i c  research  at 
a l l .  /

The p h y s i c i s t ’ s experiments are not r e a c t io n s  to  the past but 
a n t ic ip a te  or pre-empt a fu tu r e • Faraday1s experiments were not e x ­
periences because lie undertook them in  the l i g h t  o f  h is  f a i t h  in  the 
unity and i n f i n i t e  d e f in i t y  o f  Na ture• But then, h is  work done dur­
ing the f o r t y  years  o f  h is  present day l i f e , r e c e iv e d  i t s  sanction  
and i t s  a u th o r iza t io n  not from the past but from the fu tu r e • Science 
is  ^provoked by s o c i e t y ’ s f a i t h  in  a f r e e  and d i f f e r e n t  fu tu r e •
Science is  the pronaos, the v e s t ib u le  o f  the fu tu re  sanctuary o f  
mankind. The la b o ra to ry  o f  M ichael Faraday i s  a v e s t ib u le  in  as f a r  
as a genuine fu tu re  which d i f f e r s  in  q u a l i t y  from the p a s t ,  i s  be­
l i e v e d  in  and f i n a l l y  i s  in ca rn a ted . The s c i e n t i s t  in  h is  research  
Is exempt from the Law o f  Lap lace  under which nature groans: "We 
ought then to  regard  the present s ta te  o f  the un iverse  as the e f f e c t
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o f  the a n te r io r  s ta te  and the causation o f  the one which is  to  follow"-^ 
This law o f  Laplace i s  not v a l id  f o r  the man o f  sc ience h im s e l f .
Faraday! s present was not a t a l l  caused by the p as t .  Indeed, a l l  
the past b e fo re  he l i v e d  con trad ic ted  h is  f a i t h .  His v is io n  o f

Theorie  Ana lytique des P r o b a b i l i t e s , 1902, p • 3.

nature was not anything o f  the p as t .  I t  marched ahead o f  him. And 
the s p e l l in g  o f  Nature w ith a c a p i ta l  N always means e x a c t ly  t h i s ;  
he who s p e l ls  i t  th is  way, rec la im s Nature to  be a power o f  the 
future under which we may gather aga inst the pas t .  The research  man 
gets  h im se lf  out from under the pas t .

Mankind's Future l o g i c a l l y  precedes mankind's present® We have 
no present as soon as we loose  f a i t h  in  the fu tu r e • What we c a l l  
p resen t, i s  the r e s u l t  o f  a s tru gg le  between the fu tu re  and the p as t ,  
in  us. Mechanisms are r e p e t i t i v e ;  sc ience  i s  not or i t  ceases to  
be sc ience .

The s c i e n t i s t  I s  the m irac le  which supersedes* the course o f  
nature and in te rru p ts  i t s  trends® The physics  which the p h y s ic is t s  
d iscover  are causes and e f f e c t s  which always have ex is ted®  The 
p h y s ic is t s ,  however, who d iscove r  them, have never b e fo re  existed® 
The ir  f a i t h  emancipates th e i r  present from th e i r  p as t .

And i t  i s  not the p h y s ic is t  on ly  who must have th is  f a i t h .  A l l  
the Archimedes in  Syracuse may be murdered by the s o ld i e r s .  The 
laymen, th e r e fo r e ,  and the s c i e n t i s t s  must be stepped in  the same 
f a i t h .  You think that the fa c t s  found by sc ience  are a f t e r  a l l  f o r  
b e l ie v e r s  and u n b e l ie v e rs .  Be not m istaken. Physics i t s e l f  i 3 im­
p oss ib le  among unbelievers®  The f a i t h  in  sc ience  i s  a c on d it ion  f o r  
i t s  e x is t e n c e . And th is  f a i t h ,  "There 3h a l l  be s c ie n c e " , i s  in  i t ­
s e l f  no s c i e n t i f i c  p ro p o s it io n  at a l l . I t  i 3 a s o c ia l  im perative  o f  
r e l i g i o n .  S o c ie t ie s  have been and s h a l l  be again  which r e j e c t  
ph ys ics . Our s o c ie ty  had to  le a rn  tha t p h y s ic is t s  were not w it c h e s . 
And that took a change o f  f a i t h ,  w ith  the n a t io n s . For the n a t io n s , 
Nature had to  become a beacon o f  f a i t h  shin ing In  the darkness o f  
the world before  p h y s ic is t s  could ge t  away w ith  experim ents .
*

Fortu n a te ly ,  nat ions  do change th e i r  r e l i g i o n s . I t  I s  an o ld  
saying that i t  is  e a s ie r  f o r  a nat ion  to  change i t s  r e l i g i o n  than 
fo r  a scholar or s c i e n t i s t  to  change h is  mind. The task o f  the 16th 
century was to  change the n a t io n s , We have come on the more d i f f i ­
cu lt  time o f  h is t o r y  at which the s c i e n t i s t s  must change th e i r  c a t e ­
g o r ie s .  They must r e - r e co g n iz e  tho r e l i g i o n  which u n ites  them w ith  
a l l  people long b e fo re  the f i r s t  experiment in  any lab o ra to ry  can 
p oss ib ly  take place®

The founding fa th e rs  o f  any sc ience  always l i v e  by f a i t h  a lon e .  
But the people in  the amply equipped la b o ra t o r ie s  do not need the 
stout heart  o f  the Curies in  th e i r  garage or o f  H e in r ich  H ertz  In 
h is  barn• And i t  i s  the mass o f  the employed s c i e n t i s t s  who endanger 
today the fu tu re  o f  sc ience  because they ign ore  the f a i t h  which the 
founding fa th e rs  and the community must 3hare b e fo re  the c i t y  o f
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science can be b u i l t *  The imperative, l e t  tissdsr be sc ience , is  p re— 
s c i e n t i f i c *  I t  was spoken over Faraday b e fo re  he h im se lf  could c a l l  
h im self a s c i e n t i s t «  Who then is  -'.this strange f e l l o w  who a l l  o f  a 
sudden, In  the midst o f  l i f e ,  may procla im  that there  sh a l l  be 
science?

IV . The Progress o f  P rayer and o f Science

With th is  strange question , we are back to  Eu lington, because 
the G i f fo rd  Lectures are meant f o r  e x a c t ly  th is  man* . He must be 
ne ither a s c i e n t i s t  nor a f o o l ,  n e ith e r  a man without l e i s u r e  nor a 
man without seriousness* I f  we could f in d  out who th is  human being 
is  who reads books on the Mature o f  the u n iv e rs e, op at le a s t  is  
expected to read them, we would have found the tm m  r e l i g i o n i s t  o f  
sc ience, the man ins ide  the s c i e n t i s t  and the p h y s ic is t  and w ith in  
the l a i t y ,  both, through whom science becomes r e a l .

We are look ing  f o r  the b e l i e v e r  in  sc ien ce .  Who b e l ie v e s  in  
i t s  processes b e fo re  there  are any r e s u l t s ?  And I  may say in ad­
vance that th is  man must be appealed to  by the t r e b le  formula which 
puzzled  us so much, the formula o f  quasi magic in  which the nature, 
the physis, and the world resounded a l l  th ree .  Because th is  man in 
you and me w i l l  not buy the book otherwise®

Of th is  strange law, an easy t e s t  is  a v a i la b le ,  a v e r i t a b le  ex­
perimentum c ru c is , Take the th ree  f o l lo w in g  book t i t l e  s ; The World, 
Physics, Nature, and ask y o u rs e l f  what you would expect behind th e i r  
cover . The t i t l ^  "physics 'would make you expect a textbook on physics . 
The t i t l e “ Nature would make you th ink  o f  Thoreau, Rousseau, or poetry. 
The book, The World, might be by Wendell W i lk ie  or Mr, Haushofer.
The three books, in  any case, are w r i t t e n  f o r  th ree  groups o f  readers 
c l e a r ly ,  because they ca te r  to  qu ite  separate  in t e r e s t s .

I t  f o l lo w s  that "The Nature o f  the P h ys ica l  World" must be ad­
dress ing a fou rth  man in  you and me. He i s  not the romantic 
Rousseulte in us, nor the p r a c t ic a l  student o f  phys ics , nor the man 
o f  the wor ld ,the  p o l i t i c i a n .  For heaven*s sake, who Is  th is  man?

Faraday has paved the road f o r  an answer to th is  question  when 
he ha id that the human mind is  p laced  above and not Beneath the 
fo rce s  o f  nature, by s c ien ce .  The man o f  f a i t h  wishes to  r i s e ,  to  
ascend above h is  s ta t e .  The book The Nature o f  the Phys ica l World 
Is  not w r i t t e n  f o r  the p r a c t i c a l  man or the man o f  l e i s u r e  or the 
p o l i t i c i a n ,  but f o r  the man o f  h is t o r y ,  the man who by h is  f a i t h  makes 
h is to r y  w h ile  a l l  the th ree  o thers ,  the p r a c t i c a l  p h y s ic is t ,  the 
p o l i t i c i a n  and the romantic v a c a t io n is t ,  are  h is  p a ra s i t e s .  I t  i s  
the man who takes r isk s  because he can experience  and bear w ith  both, 
the being beneath and the r i s in g  above. The man who buys the t e x t ­
book Physics buys admission to  the standing above w ithout f i r s t  
sharing the darkness o f  the World, The man who buys the book on 
Nature, p lays w ith  the w orld . And the mind who takes the world  a3 
i t  i s ,  p r e fe r s  permanent darkness. But the l i v i n g  man in in  process 

o i 3  f;ble to  exper ience  the change from*3 x3v e l  o f  consciousness 
to another, and back aga in .  The r e a l  man can be overwhelmed by 
wonder and can see nature as brought under law , both.
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The complete man is  not the layman or the p h y s ic is t ,  but the man 
who is  a l t e r n a t in g ly  capable o f  the wonder b e fo re  and the p rec is ion  
afterwards without ever th ink ing that one alone i s  enough« I t  i s  the 
man. who towers above h is own f i s s i o n  in  a mind and a body®

This is  im plied  by our worksheet« Only I  must now in v i t e  you 
to  read i t  once more w ith  u lt im ate  p re c is io n .  I  cha llenge  you to 
r e j e c t  the notion  that the l e f t  page was w r i t te n  by the s tudent! s 
mind, and the r i g h t  page by h is  body. I t  was one and the same who 
wrote both pages« This man d id  not have a body and did not have a 
mind as we usua lly  put it®  He became a l l  body and a l l  mind, in  a l ­
te rn a t ion .

He t r i e d  hard to  make h is  mind meet a l l  other minds in  his. com­
puting. And he t r i e d  hard to  immerse h is  body in to  the cosmic con­
tinuum o f  the m a te r ia l  w or ld . He s p l i t  h im se lf  as best he cou ld .
Edit he d id  not succeed com p le te ly .  P lease  r e f l e c t  on the mystery 
that the mind r ig h t  and the body l e f t ,  both have s c r ib b led  and 
w r i t te n .  I t  i s  true that the s t y lo  o f  the handwrit ing on the two 
sides d i f f e r s .  N eve r th e le ss ,  n each case ,  the same hand moved over 
the paper; the same f in g e r s  c lu tched  the pen, the same shoulder 
turned, His eye looked on. His elbow r e s ted  on the t a b le ;  h is  
buttocks pressed the c h a i r , in both ca s es • His f e e t  dangled. A lso  
h is  bra in  wa3 at work when he r e g is t e r e d  as a sensorium. And h is  
senses wore a l i v e  w h ile  he computed on the r ig h t  hand s id e . The same 
person used the same f a c u l t i e s  when he r e g is t e r e d  as a body and when 
he computed as a mind.

But then, an in c r ed ib le  hoax has been p e rp e tra ted  by those who 
t r y  to  t e l l  us that mind and body are two th in gs ,  tha t man should 
have a hea lthy  mind In a h ea lthy  body, e t c .  Y e s ,  in  my judgment i t  
is  a hoax. No such two th ings e x i s t .  The mind Is  me when the s e ­
quence i s :  b ra in ,  eyes, hands, f i n g e r s , b u tto ck s , sk in .  And the body 
i3 me when the sequence is  sk in , bu ttocks , arms, eyes , b ra in .  I  do 
not have a body and I  do not have a mind. The same b e in g ,  in  both 
cases, i s  arranged d i f f e r e n t l y .  The s t y le  o f  the two handwrit ings 
proves that on the l e f t  s id e ,  we have man in  s l ip p e r s  so to  speak; 
then he i s  as much mind as p oss ib le  and on the r i g h t  s ide  he i s  in  
f u l l  b a t t l e  d ress ,  as much body as he p o s s ib ly  can squeeze out o f  
h im s e l f .

When we speak o f  our mind and our body, we speak o f  d i f f e r e n t  
s ty le s  o f  b e in g .  We may be a mind or a body, in  a l t e r n a t io n .  The 
whole man Is  present in  both . Mind and body are modes o f  m yse l f .
And they are not a rb i t r a r y  ten den c ies .  They are enactments o f  my 
own f a i t h  and d ec is io n s .  I

I  become mind and I  become body because I  a l t e rn a te  between the 
outer cohesion w ith  the m a te r ia l  world and the inner fe l lo w s h ip  w ith  
mlnd3. At any time In  h is t o r y ,  th is  hinge between an outer and an 
inner r e la t io n s h ip  o f  m yse l f ,  has e x is t e d .  But in  the science o f  the 
Renaissance, these two opposite  s t y le s  o f  be ing  a body and o f  form ing 
a mind, reached th e i r  absolu te  and u lt im ate  p e r f e c t io n .  Not w ith  
some acc iden ta l  mind but w ith  a l l  minds must my mind square in  mathe­
m atics . And not w ith  some l i t t l e  corner o f  the g lobe  but w ith  the 
whole universe must my body v ib r a t e ,
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moves in a more complete world than the body o f  say a swimmer# And 
the mind o f  the p h y s ic is t  moves in  a more complete mental continuum 
than the mind o f  the f r ie n d  at d inner. The cond it ions  o f  mathematics 
and physics must be such that anybody on earth  would make the same 
experience under the same con d it ion s .

The consequences o f  our d iscove ry  that mind and body are s ty le s  
o f be ing , are con s id e rab le .  I f  i t  i s  true that I  go in  to  p lay  the 
mind and go out to  p lay the body, the c rea t io n  o f  th is  very  a l t e r n a ­
t ion  becomes the true and c en tra l  concern o f  the l i v i n g  man. To be 
able to  pass from the outside to  the in s ide  and back aga in ,  becomes 
the r e a l  crux o f  l i f e .  Never can I  hope or wish to  be a l l  mind or 
to be a l l  body® The nudist and the ph ilosopher both are undes irab les  
My foremost a t te n t io n  must be d i r e c te d  towards being the door in to  
both forms o f  b e ing .  My ego may be the mind who gets  h is  name im­
mortal as Ampere or V o l t .  My I t  may be my unconscious body. But 
you, the person, i s  the th resho ld  and the g a te s ,  the ambivalent and 
ambiguous f r e e  c rea to r  o f  the body- and o f  the m in d -s itu a t ion s .  As 
I take the elements o f  my being in to  the outer or the inner v/orld, 
me is  both, the Ego o f  the Mind and the I t  o f  the Body and y e t  more 
than both t o g e th e r . Me a ls o  13 the h in g e , the e i th e r  - o r ,  and the 
th is  and th a t , man’ 3 soul i s  gates  and a d oo r• And i t  never is  i t  
more than when he in s t i tu t e s  the s c i e n t i f i c  p ro ce ss • The soul is  
the hinge which allows us to  dec ide over our mental and our phys ica l 
s ty le  and which enables us to  be s c i e n t i f i c .  In  order to  do ju s t ic e  
to the t i t l e  o f  Eddingtonf s book, we had to  reach th is  one conclusion  
The book was w r i t t e n  f o r  people who have a soul which i s  f r e e  to  im­
merse h e r s e l f  as body in to  the world  and a3 mind ir.ito the f e l lo w s h ip  
o f minds.

P’rom 1500 to  1900 the f a c t  that man was a door could not be 
mentioned without r i d i c u l e . And th is  made a l l  o ther c i v i l i z a t i o n s  
and people In a c c e s s ib le . Modern Western man seemed so d i f f e r e n t  from 
a l l  other men as they a l l  s tre ss  th is  e x is ten ce  o f  Gates and doors . 
And we laughed i t  o f f .  We need not laugh any lon ge r  • The peop le  o f  
an t iq u ity  are b ro th ers .

Now, by r e d is c o v e r in g  th is  q u a l i t y  o f  the soul as the con d it ion  
fop  sc ien ce ,  we may r e - e s t a b l i s h  our id e n t i t y  w ith  men o f  other 
c i v i l i z a t i o n s . The men o f  these o ther epochs re cogn ized  that man 
was the master over two spaces , an inner and an o u t e r • A l l  r i t u a l  
a l l  over the world and a l l  magic t e s t i f i e s  to  th is  f a i t h . This 
3eemed bare s u p e rs t i t io n .  But i t  was s u p e r s t i t io n  s o le l y  In  as fa r  
as th e ir  world was l im i t e d ,  w ith  the Egyptian  sky or the Peruvian 
sky making law fo r  th e i r  sky -w or ld s • Our arrangement o f  a l l  sky 
worlds in to  a sky v/orld o f  sky w or ld s ,  the whole p h ys ica l  w or ld , 
seems b e t t e r . I t  i s  indeed the mo3t r a d ic a l  arrangement, among a l l  
^he arrangements o f  two spaces, one o f  the mind p o in t in g  inward, and 
one o f the body p o in t in g  outward. Among the many th inkab le  gateways 
between an inner mental and an o u te r , p h ys ica l  space , our natura l 
science is  based on the most u n iv e rsa l  form . I t  i s  an optimum so lu ­
t io n  among i t s  eq u a ls . But i t  s t i l l  i s  th e i r  equal In  th is  d i s ­
t in c t io n  or a l t e r n a t io n  o f  an outward and an inward p rocess .  The 
world o f  the outer space does not any more e x is t  than the world  o f  
the mind on which we I n s i s t .  Ex istence and In s is t e n c e  are
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c o r o l la r i e s  o f  our own arrangement o f  two spaces. As Faraday lu c id ly  
writes,: The mind is  p laced  above the outer space when a whole second 
world^formed by a l l  the minds in  s o c ie ty  which we d e le ga te  to  cope 
with the three dimensional s p a t ia l  realm as expert p h ys ic is ts#

A l l  s o c ie t i e s  de lega ted  th e i r  p r ie s t s  f o r  the same purpose.
The p r ie s ts  o f  science may be b e t te r  p r ie s t s  but they are the p r ie s t s  
o f  the p eo p le 's  f a i t h ,  just the same. One day, ”Wen, the community, 
decided that a c e r ta in  group among us would, over c en tu r ie s ,  be f r e e  
to move back and fo r th  between the two spaces in  a l t e r n a t io n .
Whereas the Egyptians ass igned  the N i le  va l le y ,  to  th e i r  p r ie s t s  f o r  
observation  and computation, the C h r is t ian s  b e l ie v e d  not in  the N i l e ,  
or the Y e l low  r i v e r  v a l l e y  in  China, or the Gulf o f  Mexico# They b e ­
l i e v e d  in  One world# And so the p h y s ic is t s  from the new day o f  
s c ien ce ,  were under orders not to  th ink  o f  a smaller world  than God's 
complete u n ive rse .  The p h y s ic is t s  o f  the Renaissance r e c e iv e d  th e i r  
marching orders not from any Greek t r a d i t i o n  nor from themselves but 
from the common f a i t h  o f  C h r is t ia n i t y  in  the Oneness o f  the c rea ted  
world , as one whole, as th a t ’■'''infinite creature?*!^  which the Cardinal 
Nicolaus o f  Cues had the world^wnich the c rea to r  had
c a l le d  In to  be ing .  While a l l  worlds o f  the an c ien ts ,  o f  the Greeks 
and the Hindoos the Chinese and the Mexicans, were f i n i t e ,  the World 
which God crea ted  according to  the f i r s t  a r t i c l e  o f  the Nicen®.
Creed was in f in i t e #  I n f i n i t y  in  every  d i r e c t io n  d is t in g u ish es  the 
World o f  which Faraday searched the s e c r e t s , from a l l  former so- 
c a l le d 0* sky-worlds^from a l l  non-C hr is t ian  natures o f  the cosmos#

Otherwise, the modern p h y s ic is t  works under the same con d it ion s  
as the o ld  p r ie s th o o d s • The outer world  o f  three  dimensions, len g th ,  
w idth , depth, does not e x is t  except as c o r o l la r y  to  an inner world 
in which a l l  minds u n i t e . Th is  inner world  in  which the s c i e n t i s t s  
tlirough the la s t  fou r  hundred years  o f  physics have u n ited ,  has not 
three dimensions o f  space at a l l . N e ith e r  has th is  inner world  and 
twin space, the same time as n a tu re • In  the outer w or ld , time may 
be considered a fou r th  dimension o f  space# We have seen that the y 
p red ic t ion s  f o r  mechanisms make a l l  time one-dimensional so to  speak 
as the whole p red ic te d  time span is  noth ing but the past continued 
ad in fin itu m * The time which p r e v a i ls  In s ide  the rep u b l ic  o f  
s c i e n t is t s  is  o f  an a n t i t h e t i c a l  n a tu re . Here the present o f  tho 

* p h y s ic is t  i s  cut o f f  from the past# There can be no sc ience  under
f a t e , under a time which i s  tho fou r th  dimension o f  space. S c ie n t is t s  
l i v e  by f a i t h  in  a fu tu re  which d i f f e r s  in  q u a l i t y  from the pas t ,  
and c rea te  a present which is  not dependant on the pa3 t ,  by th is  
f a i t h ,  Tho time o f  the s c i c n t i f i c  world  i s  composed o f  th ree  ten ses ,  
and the p u ll  ■ o f  the fu tu re  and the push from the past combine to  
produce a present o f  s c i e n t i f i c  re sea rch .  Time i s  three  dimensional 
in h is t o r y ,  in  the h is t o r y  o f  s c ie n c e •

S oc ie ty  expects from the inner space in  which a l l  minds may be ­
come one mind and from i t s  th ree  dimensional t im e, new r e v e la t io n s  
on three dimensional space. The phys ica l  space examined by the 
p h y s ic is ts  is  on ly  one o f  the two spaces p os tu la ted  by the e x is ten ce  
o f  a sc ience  o f  physics® The other space in s id e  which p h y s ic is t s  
w r ite  monographs, keep each o ther company and communicate th e i r  ideas 
to each o th e r , does not form a part o f  the space o f  th e i r  o b j e c t s •
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The Science o f  physics is  a h i s t o r i c a l  mandate g iv en  to  a group 
o f people by C h r is t ia n i t y  at a c e r ta in  moment and fo r  a c e r ta in  
fu tu re .  Eddington h im se lf  uses language c rea ted  by th is  mandate:
"The p h y s ic is t  is  accustomed to  s ta te  lengths  to  a g rea t  number o f  
s ig n i f i c a n t  f i g u r e s . . . .  These lengths  are -a gateway through which 
knowledge o f  the world around us is  sougjit. . . .  T h e f  i  r  s t  step 
through th is  gateway takes us to the geometry obeyed by these 
le n g th s . . . , v (p .  16'0 f . )  He has no other language at h is  d isposa l 
except the commands o f  r e l i g i o n : A Gateway has to be b u i l t . I t  i s  
a cheap escape to  c a l l  these commands metaphors. They are ind ispeno- 
able metaphors.

And the f a i t h  o f  the l a i t y  in  th is  gateway i s  just as much a 
condition  o f  successfu l physics as the s k i l l  o f  the exp e r ts .

Eddington, in h is  b o o k t i t l e ,  appealed to  the fundamental f a i t h  
o f s o c ie ty  which c a l le d  physics in to  be ing .  We have found the key 
to h is  magic formula World ^Phys ics .

The key to th e i r  exp lanation  is  in  our hands s ince we understand 
the three tenses and the rythm between the th ree  tenses in  the l i f e  
o f s c ien ce .  Each o f  the th ree  terms connotes one o f  the th ree  tenses 
1) World, the anglosaxon term, is  the world b e fo re  we R e a l ly  know i t .  
A man goes in to  the w or ld . And M ilton  says: The World was a l l  b e ­
fo r e  th em .. . .  This world is  f u l l  o f  r i d d l e s , f u l l  o f  powers that be, 
f u l l  o f  s u rp r is e s . World Wars, World C r is e s , World r e vo lu t io n s  may 
remind you that the World to  th is  day s t i l l  has th is  q u a l i t y  o f  being 
unpredictab le  and o f  being not our home, I  am not a match f o r  th is  
w or ld ; no man i s . This world  puts me on the run. 2) Phys ics , Physis 
Physica l -  these Greek terms are U3ed when we have succeeded in e x ­
p la in in g  th i3  same w orld . This ph ys ica l  un iverse  has become p r e d i c t ­
a b le .  The world which no lon ger  holds s e c r e ts ,  i s  the o b je c t  o f  
physics . We stand above i t  and ove r look  or survey i t  in  our courses® 
We have made i t  speak to  us, in  f igu res®  The two terms world-and 
physics are the two tenses o f  r e a l i t y  b e fo re  and a f t e r  we have 
s c ien ce •

The man who says Nature is  the man to  whom the world a lready  is  
a task o f h is  f a i t h ,  but not y e t  a r e s u l t  o f  h is  work. He no lon ger  

* is  panicky as the in d iv id u a l  who is  no match f o r  the w or ld .  He ha3 
calmed down to  asking the question  to ge th er  w ith  o th e rs :  what are 
these fo r c e s  and powers which d es troy  us when we meet them every  one 
o f  us, alone? Mature is  the^wwwTTor the un iverse  which men in  
fe l lo w sh ip  have the courage to  ask® S in g ly ,  nobody has any ch o ic e :  
the world f r ig h te n s  and d e fea ts  h is  mind. The community is  the u n it  
in  which the monster can be faced  and con fron ted .

He who m editates  over the nature o f  anyth ing , has turned from 
b i s „f l i g h t . The in d iv id u a l  is  chased by the world  and never at r e s t . 
I t  is  inexorab le  that the world  keeps us in  constant movement. Medi­
ta t io n  i t s e l f  Is  the act o f  f a i t h  by which we turn around and th is  
is  not p oss ib le  ou ts ide  the peace o f  a community.

The resu lts  o f  our c on fron ta t ion  is  y e t  unknown when we say 
' natu re i In c le a r  d is t in c t io n  from the f i g u r e s  o f  p h ys ic s ,  noth ing 
as y e t  Is dec iphered . Nothing as y e t  can be p r e d ic t e d .  But the



trend o f  running be fore  the impact o f  has been stopped and a
counter movement sets in .  The man who asks what is  the nature . o f  
war, is  not at war. He has gained tim e. He is  e s ta b l ish in g  the gates 
between the two trends o f  being chased by war and o f  examining war•

Nature is  the th resho ld  word o f  our language. I t  d escr ibes  
man’ s power to  turn about towards a part  o f  the chaos around him 
with the courage to  con front i t .  Nature is  the turning po in t at 
which we erect the doorway between mere b l in d  experience and impres­
sions and our inner response. This turn ing po in t says: so f a r ,  
every one o f us s in g ly ,  has been made to  run. Nov/, we as a group, 
pause and look around. The good o ld  term i s ,  we r e f l e c t ,  we1 look  
around c o l l e c t i v e l y .  Nobody can r e f l e c t  except as^member o f  the 
common peace. The term Nature c rea tes  th is  room f o r  inner r e f l e c t i o n .  
I t  balances the id iom atic  term World o f  the panicky in d iv id u a l  and 
the learned term physics o f  a l l  mankind.

This fundamental t r i p a r t i t i o n  o f  the o b je c ts  o f  sc ience accord ­
ing to the three phases o f  th e i r  treatment by us, is  v a l id  f o r  a l l  
s c i e n t i f i c  research  o f  the la s t  f i v e  hundred y ea rs .

Take God D e ity
husbandry
workers labor
t e l l e r
h ea l in g
man

th eo logy  D iv in i t y  
morals economy
ta c t i c s  o f  labor p o l ic y  
numerals a r ith m etic  
medicine b io lo g y  
humanity anthropology

I myself have w r i t t e n  on "The Revo lu tions  o f  the C h r is t ian  W or ld " .
In th is  case I  spoke in p rec is e  p a r a l l e l  to  Eddington. "R evo lu t ion s "  
corresponds to "N a tu re " ,  "C h r is t ia n "  i s  Greek corresponding to 
phys ica l ,  World is  id e n t i c a l .

The Word o f  God S cr ip tu re  B ib l i c a l  C r i t ic is m

The same Greek ro o t  may serve d i f f e r e n t  s c ien ces ,  but th e ir  d i f f e r e n t  
Anglosaxon and L a t in  predecessors  then prove th e i r  profound inner 
d i f f e r e n c e ,  Compare psychology and psych oan a lys is .  They are con­
fused o ften  because both 3peak o f  the psyche. Go back to  th e i r  
Anglosaxon and L a t in  phases, and they dea l w ith  a d i f f e r e n t  t o p i c • 
Psychology i s  preceded by the soul and the person . The na ive  in d i ­
vidual b e l ie v ed  in the s o u l , the Person was the communal and s o c ia l  
question, the p sych o log is t  d iscards  the soul ju s t  as Bertrand 
Russell d iscards the w orld . But psychoanalys is  dea ls  w ith  the 
Anglosaxon sinner and the L a t in  Ego, The sequence s inn er ,  Ego, 
psychoanalysis is  proven by the psychoana ly t ic  p a t ie n t  who docs r e ­
press something. I  t h e r e fo r e , f in d  the two t r e b l e s ,  s ou l,  person, 
psychology as aga inst s in n e r , ego , p sych oan a lys is ,  e s p e c ia l l y  i l lu m ­
in a t in g .  Another t r ia d  i s  p eop le ,  s o c ie t y ,  masses*-TMHfc-iavBBBMrfc- - ̂  

nriBTacM̂ -jhn.nasiBiiiiaiqmoc but i s  in  back o f  ttfe h yb r id ,  s o c io ­
lo g y .  Even popular sc ience s t i l l  obeys th is  law . Eddington could 
have w r itten  a s o - c a l l e d  popular book on the s ec re ts  o f  the u n iv e r s e . 
But h is  publisher would have so ld  the book by p u tt in g  on the b lu rb : 
by the Nobel prlate winner gmd g rea t  p h y s i c i s t . In other words l 
Even the camouflaging o f  Sm s' law does not ab o l ish  i t .  The book^*sells 
because the author has the Greek name. Miss Mead may w r i t e , "And
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keep your powder d ry " .  But she s e l l s  her wisdom on man’ s humanity 
as a learned a n th ro p o lo g is t .  Behind the most r e v o l t in g  race f o r  a 
catchy t i t l e  the s o l id  f a i t h  o f  s o c ie ty  in  i t s  s c i e n t i s t s  shows.

Our observa tion  o f  three phases p laces  the s c i e n t i f i c  process 
in the h i s t o r i c a l  realm o f  three dimensional t im e, w ith  a fu tu re  
which is  f r e e  from the pas t ,  and a present created  by f a i t h .

This g iv es  the f i r s t  exp lanation  f o r  the usage o f  beneath and 
above, h ig h e r , su p e r io r . Nobody has ever t r i e d  to  show^. how th is  
stepping stone from below to  above is  e s ta b l ish e d .  Because nobody 
has paid a t te n t io n  to  the n e c e s s i ty  f o r  an about f a c e ,  from mankind 
to anthropology, from f i r e  to p y ro te ch n ic s . Take the music o f  
Wagner on the f i r e  around Brunhild. Poe try  t r i e s  to  reproduce the 
w ild  dT f i r e  under whose impression we are awed. Science on the 
other hand, is  pyrotechn ics  lo ok in g  down on f i r e  and manipulating or 
managing i t .  Our f a i t h  in  the a r ts  and the sc iences  accepts  both 
s ta tes  o f  mind as c o r o l l a r y .  One produces the other in ce s sa n t ly ,  or 
l i f e  d i e s . The weakness o f  Eddington ’ s book, by the way, i s  that he 
docs not understand the in te ra c t io n  a t a l l .  He has a s t a t i c  and 
l o g i c a l  conception  o f  the two s ta tes  o f  mind. A rt and Science con­
d i t io n  each o th e r ;  he ignores  t h i s .

The world is  b e fo re  us; nature i s  w ith  us; physics l i e  behind 
us. And who is  th is  "u s ' '? I t  is  the e te rn a l  crea tu re  man who in 
any moment o f  h is t o r y  must be capable o f  being awed by the w i ld ,  o f  
fa c in g  about f o r  the crusade, and o f  d e le g a t in g  work to  the exp e r ts .  
I f  we wish to l i v e  at a l l ,  we must a l low  f o r  the p erpe tua l i n t e r ­
a c t ion  o f  a l l  three  ten ses .  The next science, under th is  law may be 
a science o f  wars. He would be s ou l le s s  indeed who could n o t *  s a y :
"0 world war, world war One, world  war Two, and now f o r  heaven ’ s 
sake world war Three, o d es tru c t io n ,  o atomic bombs, l e t  us not go 
on with them. Come to oirr rescue, nature o f  war I t s e l f®  Turn 
around" 1 What is  the nature o f  war but the p a r r ic id e  in a lL  o f  us, 
the same b e l l i g e r e n c y  which made me f i g h t  through th is  paper® 
B e l l ig e r e n c y ,  c o n f l i c t , p a r r ic id e ,  th e r e fo r e ,  h i th e r to  running away 
with us, should r e - a l i g n  w ith  us and become our t o o l  In f i g h t in g  war 
by a sc ience  o f  po lem ics . Y e s , we are p a r r i c i d e s . War, p a r r i c id e ,  
po lem ics , may w e l l  be the next t r ia d  in  the march o f  p ro g re s s • I f  

* so, i t  would on ly  happen by no lon ger  shunning war but by fa c in g  our 
own b e l l i g e r e n c y . The League o f  Nations and the UNO* are 3i l l y  be­
cause they exe rc ise  war as war w ithout ever  s topp ing and making a 
f u l l  about f a c e • They deny th e i r  own b e l l i g e r e n c y  and c a l l  them­
selves  p e a c e - lo v in g . They arc th e r e fo r e ,  u t t e r l y  p r e - s c i e n t i f i c  and 
r e l i g i o u s ,  The ir#V  is  not the t r ia d  o f  p rogress but the s u p e rs t i t io n  
o f panic. They t r e a t  th e ir  own nature not as polemical® And so a 
th ird  c o n f la g r a t io n  Is  bound to  occur® He who does not aver that 
Gain is  in h is  h e a r t , can never r i s e  to  the occasion  o f  c r ea t in g  
peace* Science doc3 not e vo lv e  natura lly®  Science i s  an unnatural 
r i s e  to the occasion®

And the unanimous v o ic e  o f  h is t o r y  i s  on our s id e .  The anc ien ts  
knev; o f  the th resho ld  va lue o f  contemplation® And I  w i l l  now r i s k  
any good impression I  may have made so f a r  as a th inker by i MuliujipMuci 
WSF the pagan prayer o f  Greek o r i g in  which In 400 B.C . and f o r  seven 
hundred more years  was prayed annually f o r  the p a c i f i c a t io n  o f  the



township of Home. In i t ,  the Arval f ra tre s  prayed fo r  defense against 
pest, plague, dearth, to the God of Mors, death, to Mars. You need 
not remind me that the gap between their prayers and modern science 
is profound. Granted that i t  i s ,  one point, the central point which 
modern man must recover, they and we have in common; they knew and 
practiced the about-face as a group, the very step which our routine 
sc ien tis ts ,  routine b igots , and routine p o lit ic ian s  abhor. By this  
about face, their fa ith  created a gateway into a free  and better  
future, just as Faraday*3 f a i th  created his 16,000 experiments. Do 
not despise to look at the s im ila r ity *  Our whole college education 

after this war w i l l  go s ta le , I f  we do not confess 'our humanity 
as a group which must turn about•

The text of the prayer is  simple. Every element is  repeated 
th r ice . The center is held by the abrupt verse in which the God is  
Invited to turn. He, Mars, so fa r  leads the attack of a l l  the ev i l  
powers against the c i t y *s bounds•

How he is  implored: Leap upon our threshold, stand there firm ly .  
This re-alignment accomplished, the ev i ls  become blessed elements of 
w elfa re . And now the god is fo r  them whom he slew be fo re •

An ominous and s in iste r  power outside the ir  ken, greater than 
they the Lord of Death, is  conjured. By naming It  and^by canalyzing 
i t , they fe e l  that already they have to some extent on
their own s id e • The same Mars who a moment before bore down on their  
f ie ld s  as the w ild ing, -  ferus is  the word fo r  the w ild  beasts , -  
now has given them some of h is  own fe ro c ity .  This Is  the meaning 
of their song of triumph• On the other hand, in this very act, he 
has turned his direction  and looks from their threshold outward while  
he before drove Inward ,against them. Death becomes Mars and .Mars 
becomes triumph 1 In A#schylos, Seven against Thebes, 705 f f . ,  you 
find a t e l l in g  p a r a l l e l .

Not by accompanying the trends but by turning in a courageous 
fe llowship , do we r ise  to the occasion. We create a change in the 
world i f  we dare to stop and to rename one of i t s  elements as part of 
our own nature • War drives us#  panic&t. B e l l ig e ren cy^an  element of 
l i f e ^  which may be put to good use or 4P bad® It  Is  in d i f fe ren t .
The Latin  term which the group f ix e s  on a part of the world, has this  
quality  of making i t  ind if fe rent  and thereby making us free to manip­
ulate i t . I t  always takes a change of mind to estab lish  such a 
threshold. Faith in a future freed  from panic, has the power to 
build  such ga tes . The hinges in which the door of " Nature” swings 
and by which any part of experience may become manageable, i s  our 
own speech. We speak to each other where before everybody had 
shouted fo r  h im se lf. And the world quiets down and lick s  our hands• 
But this r igh t word of ours is  not found without an excited soc ia l  
upheaval. The right word is not a lo g ic a l  deduction, but an act of 
fa ith  in our sharing some quality  of the monster ourselves. This 
part ia l  iden t if ica t ion  with the world In terms l ik e  "nature" , with 
God in "de ity ” , with material Interest groups in " la b o r " ,  with war 
in "p a r r ic id e " , with sinning In the in f la ted  Ego of us a l l ,  is  the 
bold moral act which is  at the bottom of science• The sc ientists  
must t e l l  their students that science stems from fa i th .
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A

This f a i th  is  not a p r iv a te  hut a vast pub lic  and h i s t o r i c a l  
experience. And i t  now is  p os s ib le  to  answer the most fundamen­
t a l  ob je c t io n  which u su a l ly  i s  ra ised  when such s t r i c t  laws 
o f  speech are d iscussed as we here have d iscove red .  People say: 
I t  is  Impossible that the vernacular# the Latin# and the Greek 
p lay in t e l l e c t u a l  r o l e s .  Speech is  too  a cc id en ta l  and a r b i t r a r y .  
I t  does not help# In such a case, to  po in t t o  the D ic t ion a ry  
which on every  page bears out our con ten tion . Words have l o s t  
th e i r  meaning# speech has l o s t  i t3  c r e a t iv e  s ig n i f i c a n c e  f o r  
the modern mind. The fo u r ty  thousand words in  the Webster ca rry  
no weight aga in s t  a c o n v ic t io n  that words and usages are a r b i ­
trary# must be a r b i t r a r y .  For the f r e e  th inkers  r e l i g i o n  de­
pends on th is  dogma. The in d iv id u a l  words are tra ced  to  t h e i r  
e tym olog ica l o r i g in .  But whole, la y e rs  o f in s p ir a t io n  are not 
d iscerned . In  a m ic rocosp ica l example# I  3hal 1 t r y  to expose the 
s h o r t c o m i n g s  o f  th is  a t t i tu d e  f i r s t .  And fro m  there# I  sha ll 
proceed to d e l in e a te  the hourglass which has been crea ted  f o r  the 
perpetua l t r a n s la t io n  from the vernacu lar in to  Greek v ia  L a t in ,

The example which is  intended to  prove that the modern mind 
is  d ogm at ica l ly  prejudiced# s ince the Renaissance, aga inst the 
fu n c t ion a l in te ra c t io n  between the vernacu la t,  the Greek# and 
the Latin# is  a mistake in t r a n s la t io n  made by Luther and the 
K in g 's  James' B ib le ,  In  John 19, 20, we read o f  Pontius P i l a t e ’ s 
in s c r ip t io n  on the Cross INRI# Jesus Nazarenus Rex Judaeorum,
This formula INRI is  expressed in the language o f Rome. Accord­
ingly# the g o s p e lw r i t e r  adds th e  fo l low in g ' '  remark:
"And i t  was w r i t te n  in Hebrew# Roman# Greek, 11 The Jews had 
re s is te d  Greek In f lu en ce .  Rome which brought not pjhilosophy but 
the sword# fo rced  Jews and Greeks to ge th e r  in to  one world® P e te r  
went to  Rome from Jerusalem, And Luke w ro te  h is  two books so 
that the Lord In Jerusalem and Paul in  Rome might be shown in  
p a ra l le | .  The Roman language o f  INRI i s  the form o f  the in s c r ip ­
t io n  which is  quoted to  th is  day® And the gospel speaks not o f  
L a t in  but o f  Roma’ s tongue because the Roman Empire spoke# not 
some I t a l i a n  landscape. However# our t r a n s la to r s  In th e i r  
Renaissance mood, changed the unanimous t r a d i t i o n  o f  the t e x t ,  
Luther and the Au thorized  v e rs io n  changed the order  o f  the . 
o r i g in a l :  "Hebrew, Roman# Greek# ,fand in s tead  they  wrote w ithout 
any bas is  in any manuscript: "and I t  was w r i t t e n  in Hebrew and 
Greek and L a t in ,  Not the l i v i n g  r e la t io n  between Hebrew# Rome# 
Greece# a t  the moment o f  the c r u c i f i x i o n  but the c lassroom know- 
ledge  that we put the Hebrew f i r s t ,  the Greek second# the L a t in  
l a s t ,  d ic ta te d  th is  t r a n s la t io n ,  A s ch o la s t ic  sequence o f  
languages to  be lea rn ed , took the p lace  o f  the v i v id  p ic tu re  o f  
an in te ra c t io n  between the Jews of Horod, the Romans o f  T ib e r iu s ,  
the Greek o f  the traders  and rhetors®

ifc I ? 11 bG undcr';:tood that  the Church crea ted  on 
hourglass between the vernacu lar  and G re ek J d os t^ n gu a g e  o f  the

enC° L The ° hUr Ch in to rc ed ed between the language o f
Church s;okerRoman°U3and 7Ŝ S’ AS the helre33 ° f  the
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Our t ra n s la t io n s  o f  the te x t  o f John which do not say "Homan” 
but "L a t in " ,  wh ile  John wrote "R om a is t i" ,  weaken the s ig n i f ic a n c e  
o f the act o f  P i la t e  when he wrote INRI, So do we when we c a l l  
the whole la y e r  o f  terms which stem from the language o f  the 
Roman Church, merely words o f  L a t in  o r i g in .  I t  was unimportant 
that Nature, P erson ,S o c i e t y ,Ego, morals d i v in i t y ,  were y/ords o f  
an I t a l i a n  idiom. I t  was r e le v a n t  that these terms were parts  
o f  the language o f  the Church, For I t  was thereby the language 
o f  the p lace in  which the G en t i le s  learned to  fa c e  the most 
heinous and hideous fea tu res  o f  th e i r  own pan ic .  The f o l l y  o f  
f o lk s  who w h ir l  in i s o la t io n ,  is  u n lim ited .  The Church was the 
meeting ground on which the G en t i les  learned  to  face-abou t ,  to  
turn upon themselves and to  form a f e l lo w s h ip  which could cease 
to shout and could face  God »3 Person, the W orld ’ s nature, and 
Man's s o c i e t i e s .  The Renaissance o f  Na ture ’ s Science was p re ­
ceded by a renovation  o f  the sc ience  o f  God’ s Persons, o f  theo­
lo g y  and i t  now should be fo l lo w e d  by a science o f  s o c i e t y ’ s 
con f1 l e t s , But th is  aequence o f  science: from Anxelm to Freud
makes sense on ly  because the language o f  the Roman Church gave 
the l a i t y  the courage to  put a l l  these awefu l and aw e- in sp ir in g  
issues on the agenda, one a f t e r  the o th e r .

The process resembles an h ourg la3 3 , w ith  the Roman o f  the 
Church forming the small aperture  between the vernacu lar  and the 
Greek. Everybody knows o f  th is  hourglass In p ra c t ic e  and t e s t i ­
f i e s  to  h is  knowledge by speaking o f  laymen and experts , o f  l a y ­
men and c le r g y .  Our whole d iscuss ion  has simply gone behind th is  
usage o f  the term "layman", l a i t y ,  and g iven  him the l i n g u i s t i c  
3 tatus o f  the man who speaks the vernacu lar , who does not 
ye t  speak the Roman o f  the Church nor the Greek o f  s c ien ce .  But 
cons ider  the astounding f a c t  that the l a i t y  has two o p p o s i t e s : 
one con tras t Is  formed by the c le r g y .  The o th e r  con tras t  is 
formed by the s c i e n t i f i c  e xp e r ts .  The layman has, in o th er  words, 
two groups which work on him; the Roman and the Greek, r e l i g i o n  

, and 3c ie n c e . Both came upon the l a i t y  w ith  the d i g n i t y  o f  some­
thing ecumenic and u n iv e r s a l • Thus the hourglass was construed 
from which the sciences  could proceed and p ro g ress .  That sc ience 
is  a c h i ld  o f  the C h r is t ian  e ra ,  is  w r i t t e n  in to  i t s  c o n s t i tu t io n  
by the v e ry  terms "s c ien c e "  as w e l l  as " l a i t y , "  For science 
i t s e l f  is  a Roman term and I t  was under t h i 3 to rm  that layman 
could be educated to  honor i t .  And L a i t y  i s  a Greok term and i t  
was under th is  term that the schoolmen o f  th eo logy  and the acade­
micians o f  physics could bo made to  serve  the peop le  instead  o f  
using t h e i r  knowledge f o r  w i t c h c ra f t  and magic,

The h o u r g la s s e s  threatened by masses who hate to  be c a l l e d  
laymen, by pip-i-eo-tc who hate to  be c a l le d  aifalofeora and by 
s c ie n t is t s  who hate to  be c a l l e d  b e l i e v e r s .  And th is  th rea t  
stops the process o f  s c i e n t i f i c  growth. For, the d es tru c t ion  
ol the hourglass would be the end o f  a l l  s c ien ce .



Wherever we have not y e t  faced  about and admitted our own true 
nature, we s t i l l  fa ce  d es tru c t io n .  With physics f a r  advanced, we 
have d i f f i c u l t i e s  in r e a l i z in g  that i t s  b i r th  occurred in  the same 
emphatic manner, by a jump o f  the whole man, body and sou l,  outside 
the pressure o f  the world  as i t  then was and looked . Madness, wars, 
degeneration around us s t i l l  wa it f o r  th e i r  p hys ics .  And we. must 
pray that the s t a f f s  o f  the o lder sc iences w i l l  help  us to reb u i ld  
the moral f i b e r  and the r e l i g io u s  in t e n s i t y  which once gave r i s e  to  
physics.

The progress o f  science depends not on the f r a n t i c  ta lk  about 
the atomic bomb but on the p rogress  o f  r a t io n a l  p ra y e r . Before we 
do not face  the nature o f  war, we mi s in te rp r e t  the le s s  on embodied 
in the progress which has le d  us from the ’’w or ld1' to  ’’nature” and 
on to "ph ys ics ” . This r e l i g i o u s  in t e n s i t y  is  once more r e f l e c t e d  
in the ra th er  fundamental t r ia d  o f  the book t i t l e  "The Nature o f  
the Phys ica l World” «
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Chorus of the Priests  
of the

R o m a n  C o m m o n s  
( older than 400 B.C .)

to the Lord Mar or Mars 
whose elements are in mildew and fecundity, 

ruin and protection  
pest and health  
terror and taking charge 
invasion and defense 
ruthlessness and f i d e l i t y .

’’Mars is the power of doing and averting harm.’1* * )

I .
Ah our Common’ s Lares, save u s ; Ah our Common’ s Lares save us,

Ah our Common’ s Lares, save us.

I I .
1. And no pest and ru in , Mar, Mar, overrun more and more people.

And no pest and ru in , Mar, Mar, overrun more and more people, 
and with pest and ru in , Mar, Mar, have done fo r  any more people.

2. Be sated, w ilding Mars, bound on our threshold, stand, this spot,
this spot;

Be sated, wilding Mars, bound on our threshold, stand, this spot,
this spot.

Be sated, w ilding Mars, bound on our threshold, stand, this spot,
this spot.

3. Thy twelve elements our twin groups shall c a l l  upon in their
responsory,

Thy twelve elements our twin groups sha l l c a l l  upon in  their
responsory,

Thy twelve elements our twin groups shall c a l l  upon in their
responsory.

I l l *
This done, ah Mar, Mors, save us,
This done, ah Mar, Mors, save us,
This done, ah Mar, Mors, save us.

End-chant and Dance:
(Now the God has entered us, we no longer c a l l  him but he speaks: )  

Triumph, Triumph, Triumph, Triumph, Triumph#)

#) The sound of Triumph, had not developed a nominative at that time 
but was the god’ s own speech from the l ip s  of h is  people.

The text and translation  have been constructed on the basis  of the 
famous lecture by Eduard Morden at the Harvard Tercentenary, Aus 
Altroemlschen Prtesterbuechern, now Acta Regiae Societatis  
Humnaiorum Litterarum Lundensis XXIX, 1939, 107-280.
*#) W. Warde Fowler, The re l ig io u s  experience o f the Roman people 1933


