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THE QUEST FOR ULTIMATE REALITY AND MEANING: A SCIENTIST'S VIEW* 

Thomas L. G i l b e r t  
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1. INTRODUCTION 

The t r a d i t i o n a l  purpose o f  an opening t a l k  i s  t o  develop the  theme o f  the 

conference as a focus f o r  discussion. The ove ra l l  theme i s  e x p l i c i t  i n  the 

t i t l e  o f  the I n s t i t u t e :  "Ul t imate Rea l i t y  and Meaning" (URAM): The t i t l e s  o f  ' 

the general symposia reveal  the meeting theme: t o  c l a r i f y  the r o l e s  o f  d i f f e r e n t  

scho la r l y  disciplines--economics, philosophy, p o l i t i c s ,  r e l i g i o n ,  science, and 

the  humanit ies-- in an e f f o r t  t o  f i n d  meaning i n  our world. This opening t a l k  

develops a more spec i f i c  theme t h a t  i s  cons is tent  w i t h  the preceding themes 

and provides a sharper focus f o r  the discussion: "Uni ty  and un fo ld ing  Diver- 

s i t y ,  D i v e r s i t y  and Converging Uni ty" .  This theme, which may be re fe r red  t o  

.summarily as "Uni ty  and D ive rs i t y "  , has been chosen. because i t  i s  d i r e c t l y  

appl i cab1 e t o  t he  URAM endeavour, provides a conceptual s t r uc tu re  f o r  re1 a t i  ng 

the r o l es  o f  the d i f f e r e n t  scho la r l y  d i sc ip l i nes ,  and expresses the s p i r i t  o f  

science. 

*To be presented a t  the opening session a t  the  second b ienn ia l  meeting o f  the 
I n s t i t u t e  f o r  U l t imate  Rea l i t y  and Meaning i n  Toronto, August 17-20, 1983. 
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There are many views on t h e  t o p i c s  t h a t  have been chosen t o  exempl'ify t he  

theme. Hence, a l l  t h a t  I can do i s  p resent  a view based on my own experience 

as a s c i e n t i s t  and.hope t h a t  i t  may serve as a s t a r t i n g  p o i n t  f o r  developing a 

more consensual view. ' 

Before proceeding, l e t  me i n t e r j e c t  a personal comment. My f i r s t  encounter 

w i t h  URAM was through an advert isement f o r  t h e  j ou rna l .  The words "U l t imate  

R e a l i t y  and Meaning" caught my a t t e n t i o n ,  and a l so  s t r u c k  a j a r r i n g  note as 

being presumptious and i l l - d e f i n e d - - a n d  p o s s i b l y  i nde f i nab le .  My col leagues 

have reacted i n  t h e  same way. Involvement i n  an endeavour w i t h  such a t i t l e  

can l e a d  t o  a c e r t a i n  amount o f  ban te r i ng  by one's col leagues, and can de te r  

t i m i d  s c i e n t i s t s  from p a r t i c i p a t i n g .  But  I have come t o  b e l i e v e  t h a t  t h e  

choice o f  words i s  a good one. I t  captures a t t e n t i o n  and p o i n t s  i n  t h e  r i g h t  

d i r e c t i o n - - t o  the  l i m i t s  o f  our a b i l i t y  t o  conceptual ize experience i n  i t s  

t o t a l . i t y .  The boldness and ambigui ty  o f  t h e  phrase " u l t i m a t e  r e a l i t y  and 

meaning" s t imu la te  thought,  much more so than would a more p rosa i c  phrase such 

as " i r r e d u c i b l e  knowledge and b e l i e f " .  It i s ,  never theless,  h e l p f u l  t o  i n t e r p r e t  

t he  wording i n  s impler  and l ess  absolute terms, A f t e r  g i v i n g  t h e  mat te r  some 

thought,  I f i n d  t h a t  I am unable t o  improve on t h e  i n t e r p r e t a t i o n  g iven by 

T ibo r  Horvath (Horvath 1978a): 

" t h a t  t o  which the  human mind reduces and r e l a t e s  every th ing ;  t h a t  
which man does n o t  reduce t o  any th ing  e lse"  

The theme o f  u n i t y  and . d i v e r s i t y  i s  developed be1 ow i n  f o u r  p a r t s .  The 

f i r s t  p a r t  i k  an examinat ion o f  t h e  r e l a t i o n s h i p  between u n i t y  and d i v e r s i t y  

i n  . terms . o f  t h e  concepts o f  "scale"  and " r e s o l u t i o n "  , us ing  an imaginary 

journey i n  a s h r i n k i n g  spaceship from the  cosmos t o  quarks i n  o rder  t o  p resent  



t he  concepts i n  concrete terms. The second p a r t  i s  an examinat ion o f  t h e  

r o l e s  o f  d i f f e r e n t  f i e l d s  o f  scho larsh ip - -aes the t ics  and t h e  humanit ies, 

e t h i c s ,  r e l i g i o n ,  and sc ience-- in  coping w i t h  d i v e r s i t y  and i n  g lean ing  the  

u n i t y  hidden i n  d i v e r s i t y .  The t h i r d  p a r t  i s  an examinat ion o f  a ph i l osoph ica l  

problem, c l o s e l y  r e l a t e d  t o  u n i t y  and d i v e r s i t y ,  t h a t  can be expected t o  p l a y  

a c e n t r a l  r o l e  i n  l a t e r  stages o f  t h e  URAM program: t h e  quest ion  o f  what we 

mean by the  word " t rue" .  The f o u r t h  p a r t  i s  a d iscuss ion  o f  t h e  concept o f  

" r e a l i t y "  from the  ep is temolog ica l  v iewpo in t  o f  t h e  sciences, and how u n i t y  

and d i v e r s i t y  en te r  i n t o  t h i  s  concept. 

2. THE COMPLEMENTARITY OF UNITY AND DIVERSITY: SCALE AND RESOLUTION 

We may a n t i c i p a t e  a con t i nu ing  i n t e r p l a y  between u n i t y  and d i v e r s i t y  i n  

our quest f o r  u l t i m a t e  r e a l i t y  and meaning. There i s  a complementary r e l a t i o n -  

sh ip  between these concepts t h a t  may be' exp la ined by r e l a t i n g  them t o  t h e  

concepts o f  "scale"  and " reso lu t i on " . *  The l a t t e r  concepts may be made more 

concrete by us ing  a photograph o r  a p i c t u r e  on a videoscreen as an example. 

The "scale"  descr ibes t h e  area t h a t  i s  covered by the  p i c t u r e - - t h e  ac tua l  

d is tance ( o f  t he  view p i c t u r e d ,  n o t  t h e  image) between p o i n t s  a t  oppos i te  

*The word "complementary" i s  used i n  d i f f e r e n t  senses. One i s  t h e  sense 
o f  d i f f e r e n t  p a r t s  t h a t  a re  necessary t o  form a whole. Th is  i s  t h e  sense 
i n  which one speaks o f  complementary angles i n  a t r i a n g l e .  It c a r r i e s  t h e  
i m p l i c a t i o n  t h a t  en la rg ing  one p a r t  d imin ishes t h e  o ther ,  i . e . ,  . i f  one 
complementary angle o f  a  t r i a n g l e  becomes l a r g e r ,  t h e  o the r  becomes smal l e r .  
The o the r  i s  t h e  sense o f  d i f f e r e n t  ways o f  v iewing o r  desc r ib ing  t h e  whole, 
w i t h  t h e  r e l a t e d  i m p l i c a t i o n  t h a t  one cannot s imul taneously l ook  a t  an o b j e c t  
from two d i f f e r e n t  viewpoints. The f i r s t  sense i s  i nvo l ved  here: one must 
decrease t h e  sca le  t o  increase t h e  r e s o l u t i o n  and vice-versa. The word i s  
used i n  modern physics i n  t he  second sense, where i t  r e f e r s  t o  t h e  p r i n c i p l e  
t h a t  t h e  s t a t e  o f  a system cannot be s imul taneously descr ibed i n  terms o f  
complementary var iab les :  t h e  d e s c r i p t i o n  must be i n  terms o f  one o r  t h e  
o ther ,  n o t  both. The p o s i t i o n  and momentum o f  a p a r t i c l e  are examples of 
complementary var iab les .  



edges o f  t h e  photograph o r  screen. The " reso lu t i on "  i s  t h e  sma l l es t  d e t a i l  

t h a t  can be d i s t i ngu i shed  on t h e  photograph o r  screen. The l a r g e r  t h e  scale,  

t h e  g rea te r  t he  wholeness o r  " u n i t y "  o f  t h e  view. The g rea te r  t h e  r e s o l u t i o n ,  

t he  greater  t h e  observable d e t a i l  and, hence, d i v e r s i t y  o f  t h e  view. The 

complementarity a r i s e s  from the  f i n i t e  number o f  g ra ins  i n  a  photographic f i l m  

o r  t h e  f i n i t e  number o f  1  ines  used t o  generate a  videoscreen image. These 

f i n i t e  elements a r e  analogous t o  the  f i n i t e n e s s  o f  our  minds. I f  we want t o  

a t t a i n  t h e  g rea tes t  degree o f  u n i t y  i n  our  comprehension o f  r e a l i t y  we must 

examine i t  on the  l a r g e s t  poss ib le  scale. We can do t h i s  o n l y  by s a c r i f i c i n g  

r e s o l u t i o n .  But  r e a l i t y  i s  i n f i n i t e l y  complex and de ta i l ed ,  and we cannot 

achieve u n i t y  w i t h o u t  an understanding o f  t h e  d e t a i l s .  Th i s  requ i res  h igh  

reso l  u t i  on. 

Our f i r s t  contac t  w i t h  r e a l i t y  i s  u s u a l l y  a  p i c t u r e  w i t h  l i m i t e d  sca le  

and reso lu t i on .  As we attempt t o  understand t h i s  p i c t u r e ,  we a re  l e d  t o  

examine the  d e t a i l s ,  and t h e  d i v e r s i t y  un fo lds .  I n ' o r d e r  t o  rega in  u n i t y ,  we 

must ga in  an understanding o f  t h e  general p r i n c i p l e s  and l o g i c a l  r u l e s  by 

which the  d e t a i l s  may be r e l a t e d  and f i t  together  i n t o  a  coherent pa t te rn .  A 

converging u n i t y  evolves ou t  o f  t h i s  understanding. Th is  converging uni ty  can 

lead us t o  an awareness o f  a  sca le  t h a t  i s  much g rea te r  than the  sca le  we 

f i r s t  experienced. 

The analogy w i t h  a  photograph o r  videoscreen image should n o t  be taken 

t o o  l i t e r a l l y .  I n  our attempts t o  comprehend r e a l i t y ,  we are  d e a l i n g  w i t h  

ideas t h a t  transcend the  concepts o f  r e s o l u t i o n  and sca le  de f ined i n  terms o f  

d is tances between p o i n t s  i n  space. One must rep lace these s p a t i a l  concepts 

w r t h  concepts r e l a t e d  t o  t h e  number and d e t a i l  o f  t h e  ideas i nvo l ved  and the  

range o f  experience t o  which the ideas a re  app l icab le .  Use o f  t h e  concepts o f  



spa t i a l  scale and reso lu t ion  t o  exempli fy the concepts o f  u n i t y  and d i v e r s i t y  

o f  r e a l i t y  i s  intended on ly  t o  provide a concrete example f o r  a s t a r t i n g  po in t .  

The theme of u n i t y  and unfold ing d i v e r s i t y  may be exempl i f ied by the 

fo l l ow ing  imaginary journey. Imagine t h a t  you are a v i s i t o r  f rom'the outer  

edge o f  the universe t r a v e l i n g  i n  a spaceship toward the ear th  from a s t a r t i n g  

p o i n t  a few b i l l i o n  l i gh t -years  away.* A t  the  s t a r t ,  the f i e l d  o f  view i n  the 

videoscreen o f  the spaceship i s  an expanse o f  black, empty space w i t h  a few 

specks o f  l i g h t  here and there. I n  t h i s  view a t  the la rges t  scale and lowest 

reso lu t ion  there  i s  very l i t t l e  observable s t ruc ture .  The d i v e r s i t y  i s  hidden, 

bu t  unfolds as the journey continues. As we approach one o f  the specks o f -  

l i g h t ,  i t  resolves i n t o  a c l u s t e r  o f  many po in ts  o f  l i g h t .  Each p o i n t  o f  

l i g h t  i s  a galaxy, not  y e t  resolved i n  the scale o f  the videoscreen view. 

There are b i l l i o n s  o f  them i n  the universe. ' 

As we approach the galaxy t h a t  we know as the  " M i  1 ky Way", we see t h a t  i t  

i-s a f l a t  c i r c u l a r  d i sk  w i t h  s p i r a l  arms made up o f  gas, dust, and b i l l i o n s  o f  

stars.  As we enter  the d isk ,  we can make out  p inpo in ts  o f  l i g h t  corresponding 

t o  i nd i v i dua l  s tars ,  and. the galaxy i t s e l f  becomes an i r r e g u l a r  band o f  l i g h t - -  

the M i l ky  Way we see i n  the  sky on a dark n ight .  As we approach one p a r t i c u l a r  

s ta r ,  the sun, we see t h a t  i t  i s  an almost pe r f ec t  sphere enc i rc led  by much 

smaller spheres . t h a t  are v i s i b l e  on ly  i n  the  r e f l e c t e d  l i g h t  o f  the sun. ' One 

o f  these spheres, the p lane t  earth,  appears as a b lu ish-whi te  sphere w i t h  a 

smaller sphere, the  moon, o r b i t i n g  around it. Our f i e l d  o f  view has narrowed 

*A l i g h t  year i s  the distance t h a t  l i g h t  t r a v e l s  i n  a year. For comparison, 
the moon i s  1.3 l ight-seconds (0.000,000,041 l igh t -years)  away, the sun i s  
8.3 1 ight-minutes (0.000,016 1 ight-years)  away, and the nearest s t a r  i s  about 
4 l i gh t -years  away. 



grea t l y ,  w i t h  a corresponding increase i n  r e s o l u t i o n .  But  t he re  i s  s t i l l  a 

decept ive s i m p l i c i t y  i n  what we see. 

I w i l l  leave i t t o  your  imag ina t ion  t d  v i s u a l i z e  t h e  d i v e r s i t y  t h a t  

un fo lds  as t h e  oceans and cont inents  come i n t o  view, and the  incomprehensible 

complexi ty  t h a t  becomes apparent as t h e  many d i f f e r e n t  p l a n t  and animal species 

a re  viewed i n  a complex phys i ca l  environment. One p a r t i c u l a r  species, known 

t o  b i o l o g i s t s  as sapiens, i s  found t o  be e s p e c i a l l y  diverse--engaging i n  

complex pa t te rns  o f  a c t i v i t i e s  guided by many d i f f e r e n t  c u l t u r a l ,  socioeconomic, 

. and r e l i g i o u s  t r a d i t i o n s  and i n s t i t u t i o n s .  

But  t h a t  i s  n o t  t he  end. Suppose t h a t  we cou ld  s h r i n k  our  spaceship and 

cont inue the  journey i n t o  t h e  microscopic and submicroscopic wor ld  o f  c e l l s  

and atoms and subatomic p a r t i c l e s .  The apex o f  complexi ty  i n  our f i e l d  o f  

v iew on the  spaceship videoscreen (which we imagine t o  have X-ray c a p a b i l i t i e s  

t o  see through s o l  i d  mat ter)  would be reached as we examined t h e  complex 

c e l l u l a r  s t r u c t u r e  o f  t he  human b ra in .  Then t h i n g s  would ge t  s imp ler  again as 

our f i e l d  o f  view narrowed and t h e  r e s o l u t i o n  increased. ( O r  perhaps t h i s  i s  

o n l y  an i l l u s i o n  t h a t  r e f l e c t s  our  ignorance.) 

The s t r u c t u r e  o f  i n d i v i d u a l  c e l l s  would s t i l l  be q u i t e  complex, b u t  as we 

began t o  d i s t i n g u i s h  i n d i v i d u a l  molecules, such as DNA and o the r  complex 

organic molecules t h a t  c o n s t i t u t e  t h e  b u i l d i n g  b locks  o f  a l l  b i o t a ,  t h e  com- 

p l e x i t y  would begin t o  d imin ish.  When we g o t  down t o  t h e  l e v e l  o f  i n d i v i d u a l  

atoms, t h e  view would be much s impler ;  we would f i n d  t h a t  t h e r e  were on l y  

a b o u t  100 d i f f e r e n t  b u i l d i n g  b locks,  t h e  i n d i v i d u a l  atoms f r o m  hydrogen up 

p a s t  uranium ( i n c l u d i n g  man-made atoms--which a re  a l s o  made i n  t h e  s ta rs ,  b u t  

d o n ' t  l a s t  long enough t o  be found n a t u r a l l y  on ear th) .  



Our ways o f  observ ing must change r a d i c a l l y  on' t h i s  scale. The mere a c t  

o f  observ ing d i s t u r b s  t h e  system i n  a  way t h a t  cannot be descr ibed by t h e  

concepts w i t h  which we a re  a l l  f a m i l i a r ,  and one must r e s o r t  t o  t h e  e s o t e r i c  

conceptual and mathematical s t r u c t u r e  o f  quantum mechanics. But  f o r  t h e  

purpose o f  t h i s  d iscussion,  we may descr ibe subatomic p a r t i c l e s  as i f  they  

were macroscopic ob jec ts .  The mat te r  o f  which the  apparent ly  s o l i d  ob jec ts  on 

e a r t h  are  composed i s  most ly  empty space. The atoms c o n s i s t  o f  very  smal l  

spheres o f  dense mat te r ,  t he  atomic n u c l e i ,  surrounded by low-densi ty  clouds 

o f  e lec t rons .  ( I f  t h e  nucleus were t h e  s i z e  of a  smal l  marble--about 

one cent imeter- - the e l e c t r o n  c loud would extend o u t  t o  several  k i  lometers. ) 

As we shrank f u r t h e r  and plunged i n t o  an atomic nucleus, we would come t o  the  

end o f  our journey as we encountered t h e  quarks and gluons t h a t  cons i s tu te  the  

b u i l d i n g s  b locks  o f  a l l  atomic nuc le i .  The journey might  go f u r t h e r ,  b u t  t h i s  

i s  as f a r  as we are  ab le  t o  go w i t h o u t  exceeding t h e  c u r r e n t  l i m i t s  o f  human 

know1 edge. 

The span, measured by  t h e  r a t i o  o f  t h e  f i e l d - o f - v i e w  f o r  v iewing ga lax ies  

i n  t h e  videoscreen a t  t h e  s t a r t  o f  t he  journey (10,000,000,000 l i g h t - y e a r s )  t o  

t he  f i e l d - o f - v i e w  f o r  v iewing quarks and gluons i n  t he  videoscreen a t  t h e  end 

o f  the  journey (0.000,000,000,000,001 meters), i s  1041 (1 fo l l owed  by 4 1  

zeros). This  i s  t he  known s p a t i a l  span o f  r e a l i t y .  The temporal span, from 

t h e  age o f  t he  uni.verse (about 10,000,000,000 years)  t o  t h e  s h o r t e s t  span o f  

t ime  t h a t  can be measured (about 0.000,000,000,000,001 seconds a t  t he  present  

t ime) i s  on l y  s l i g h t l y  less .  I f  we a re  t o  conceptual ize u l t i m a t e  r e a l i t y  and 

g i v e  i t  meaning, we must encompass t h e  d i v e r s i t y  w i t h i n  t h i s  spat iotemporal 

span. 



This imaginary journey conveys the idea of unity and unfolding diversity. 

I will not here attempt to develop a corresponding concrete analogy for diversity 

and converging unity. But the thought that prompted the statement of this 

converse relation is the manner in which understanding gained by examining the 

diversity at high resolution on a small scale often enables us to see a unity 

at lower resolution on a broader scale that previously escaped us. One example 

in biology is the recent rapid expansion in our understanding of the nature of 

living matter that followed the discovery of the molecular structure of g'enetic 

building blocks--a molecule with a double helix structure known as DNA. An 

example in physics is the recent developments in our understanding of the 

origin and fate of the universe. Concepts at the limits of 'the largest con- 

ceivable scale are closely related to, and have been greatly stimulated 

by, current developments in our understanding of quarks and gluons--concepts 

at the limits of highest resolution. 

The interplay of unity and diversity that has led to recent advances in 

physics and biology is, I believe, only the beginning. We may anti,cipate that 

within the next few centuries, and possibly within the next few decades, there 

wi 1 1 be even more rev01 uti onary developments in psycho1 ogy and soci 01 ogy , and 

that these developments will have an enormous impact on religion, the arts, 

economics, politics, and the humanities. 

If our quest for ultimate reality and meaning is to bring us closer to 

the goal o f  at least making significant progress in understanding and compre- 

hension, we must develop ways of thinking and ideas that encompass and combine 

all that can be conceived, experienced, and understood at all levels of resolu- 

tion and all scales. We will be continually hampered by the limitations of 



our i n t e l l e c t s ,  which f o r c e  us t o  narrow our  f i e l d  o f  view and reduce the  

sca le  o f  our  t h i n k i n g  as we examine t h e  d e t a i  1  s, and t o  lower t h e  r e s o l u t i o n  

by i g n o r i n g  d e t a i l s  as we increase t h e  scale. But  I b e l i e v e  t h a t  we can cope 

w i t h  t h i s  problem i f  we remain aware o f  it, and a d j u s t  and match t h e  sca le  and 

reso lu t i ' on  o f  our  t h i n k i n g  as we exchange ideas. 

3. THE PILGRIM ANALOGY 

The expansion o f  knowledge i n  t h e  l a s t  century  has fo rec losed t h e  pos- 

s i b i  1  i t y  f o r  one human, even a genius, t o  master a1 1 o r  even many f i e l d s  o f  

scholarship.  The quest f o r  u l t i m a t e  r e a l i t y  w i l l  i n v o l v e  many d i f f e r e n t  

f i e l d s  o f  scholarship.  As each o f  us approaches t h e  problems o f  URAM from t h e  

perspect ive  o f  h i s  o r  her  f i e l d  o f  scho larsh ip ,  t he re  i s  a need f o r  a model o r  

framework t h a t  enables us t o  see t h e  r o l e  o f  our  work i n  r e l a t i o n  t o  t h e  work 

o f  o the r  scholars.  The use o f  analogy i s  h e l p f u l  f o r  t h i s  purpose. An analogy 

t h a t  I have found t o  be use fu l  i n  t he  present  contex t  i s  t h e  " P i l g r i m  Analogy". * 

I n  t h e  P i l g r i m  Analogy, one s t a r t s  from t h e  view t h a t  l i f e  i s  a journey, 

bo th  i n d i v i d u a l l y  and c o l l e c t i v e l y .  There are  f o u r  requirements f o r  a successful  

journey:. a  map, a rou te ,  a des t i na t i on ,  and t h e  m o t i v a t i o n  and w i l l  t o  proceed. 

These a re  independent requirements; a l l  a re  essen t i a l .  

*Cred i t  f o r  t h i s  l a b e l  should be g iven t o  D r .  Frank Budenholzer, S. J. , a 
t h e o r e t i c a l  phys i ca l  chemist. When I descr ibed t h e  analogy t o  him a t  a 
meeting o f  t h e  I n s t i t u t e  f o r  R e l i g i o n  i n  an Age o f  Science a t  S t a r  I s l a n d  
i n  1981, h i s  response was "Oh yes', t h a t ' s  t h e  P i l g r i m  Analogy." The 
o r i g i n  o f  t h e  analogy t races  back t o  a n t i q u i t y  i n  t h e  r e l i g i o u s  concept of 
a p i lgr image.  



The need f o r  a  map may be c a l l e d  i n t o  quest ion. For t h e  f i r s t  journey 

i n t o  new t e r r i t o r y  beyond t h e  f r o n t i e r ,  one does n o t  have t h e  knowledge t o  

cons t ruc t  a  map, y e t  t h e  journey proceeds nevertheless. I n  response, i t may 

be noted t h a t  a  map i s  s t i l l  needed t o  reach the  f r o n t i e r  w i t h o u t  aimless 

wandering, and t h a t  exp lorers  usual l y  have an imag ina t ive  cons t ruc t ion- -a  

v i s i o n - - o f  what might  l i e  i n  t he  unknown. Th i s  v i s i o n  c o n s t i t u t e s  a  p r e l i m i n a r y  

map and i s  cons t ruc ted  by i n fe rence  and e x t r a p o l a t i o n  from the  known map o f  

explored t e r r i t o r y .  For t h e  f i r s t  journey i n t o  unknown t e r r i t o r y ,  one o f  t he  

goa ls - -o f ten  the  pr imary  g o a l - - i s  t o  cons t ruc t  a  map f ~ r  those who w i l l  come 

1  a t e r .  

It i s  t h e  f u n c t i o n  o f  science t o  p rov ide  a  map. The issues i nvo l ved  are  

those o f  o b j e c t i v e  t r u t h :  t h e  p o l a r i t y  o f  t r u e / f a l s e .  Is t h e  map ( o r  some 

p a r t  o f  it) a  t r u e  o r  fa1  se representat ion '  o f  r e a l i t y ?  I f ,  as i s  u s u a l l y  t h e  

case, t h e  d e s t i n a t i o n  l i e s  o f f  t he  t e r r i t o r y  t h a t  has been mapped (beyond the  

f r o n t i e r s  o f  science),  then o the r  d i s c i p l i n e s ,  e. g. , theology, come i n t o  p lay .  

But,  as the  s c i e n t i f i c  f r o n t i e r  advances, one may f a i r l y  argue on h i s t o r i c a l  

and r a t i o n a l  grounds t h a t  o the r  approaches must y i e l d  t o  science i n  c o n s t r u c t i o n  

of t he  o b j e c t i v e  map. It should a l s o  be kept  i n  mind t h a t  t h e  map i.s p r o v i s i o n a l  

and sub jec t  t o  change, even though i t  i s  t h e  bes t  map we a re  ab le  t o  cons t ruc t  

a t  a  g iven '  t ime; hence, t h e  map o f  t e r r i t o r y  beyond the  s c i e n t i f i c '  f r o n t i e r  

must be regarded as even more p r o v i s i o n a l .  (I mention t h i s  because the re  i s  a  

human tendency t o  mask these u n c e r t a i n t i e s  by c l  aims o f  i n f a l  1 i b i  1  i ty. ) 

Because the  development o f  t h e  map o f  r e a l i t y  needed f o r  t h e  journey can 

i n v o l v e  more than science, i t  may be use fu l  t o  in t roduce a  new term t o  descr ibe 



a l l  human a c t i v i t i e s  i nvo l ved  i n  developing an o b j e c t i v e  map o f  r e a l i t y .  I 

suggest t h a t  t h e  term "knowance" might  be appropr ia te .  Science c o n s t i t u t e s  

the  major component o f  knowance. But o the r  d i s c i p l  ines,  no tab ly  p h i  losophy 

and theology (and a1 so t h e  a r t s ) ,  a re  a l so  involved.. 

It i s  t he  f u n c t i o n  o f  e t h i c s  t o  l a y  o u t  t he  r o u t e  ( i n  t he  sense o f  choos- 

i n g  appropr ia te  means t o  achieve ends, i . e. , t o  reach a des t i na t i on ) .  The 

issues i nvo l ved  are  those o f  normative t r u t h :  t he  p o l a r i t y  o f  good/ev i l .  I s  

t h e  chosen r o u t e  (means). good, o r  e v i  l ?  I f  o n l y  one i n d i v i d u a l  were invo lved,  

t h i s  would be a  r e l a t i v e l y  simple task;  one need o n l y  avo id  d i f f i c u l t  o r  

dangerous rou tes  and f i n d  the  s a f e s t  and f a s t e s t  ( o r  most enjoyable) r o u t e  t o  

the  des t i na t i on .  The problem becomes much more complex f o r  a  soc ie ty .  

I n d i v i d u a l  needs must be balanced aga ins t  t he  needs o f  soc ie ty ,  and d i f f i c u l t  

quest ions o f  j u s t i c e ,  love ,  and stewardship come i n t o  p lay .  

E th i cs  has, t r a d i t i o n a l l y ,  been one o f  t h e  func t i ons  o f  r e l i g i o n .  How- 

ever,  an app l i cab le  e t h i c  t h a t  es tab l ishes  appropr ia te  means t o  ends must 

transcend any i n d i v i d u a l  r e l i g i o n  o r  c u l t u r e .  Since t h e  word e t h i c s  may have 

es tab l i shed  usage t h a t  might  cause d i f f i c u l t i e s  i n  i n t e r p r e t a t i o n ,  I suggest 

t h a t  t h e  word "guidance" might  be used f o r  human a c t i v i t i e s  i nvo l ved  i n  estab- 

, l i s h i n g  a  r o u t e  i n  t h e  sense o f  t h e  P i l g r i m  Analogy.. 

It i s  t he  f u n c t i o n  o f  r e l i g i o n  t o  i d e n t i f y  t he  des t i na t i on .  The issues 

i nc lude  and transcend those o f  good (God) and e v i l  (Dev i l ) .  Since t h e  u l t i m a t e  

des t i na t i on ,  which i s  o f  u l t i m a t e  concern, w i l l  always l ' ie o f f  t h e  map and i s  

beyond knowing i n  t h e  s c i e n t i f i c  sense, I p r e f e r  t o  use t h e  word " v i s i o n "  . 

r a t h e r  than dest inat ion,  Given t h e  inadequacy o f  our  a b i l i t i e s  t o  peer i n t o  



t h e  f u t u r e  and p r e d i c t ,  t h e  process o f  cons t ruc t i ng  a  v i s i o n  might  more proper1.y 

be regarded as t h e  process o f  p r o v i d i n g  an i n d i v i d u a l  o r  group w i t h  a "sense 

o f  d i r e c t i o n . "  Th i s  view gives more emphasis t o  the  sel f - renewal  process 

needed t o  modify v i s i o n s  i n  t he  l i g h t  o f  i n s i g h t s  gained from advances i n  

know1 edge. 

An unresolved problem i s  t he  quest ion  o f  what c o n s t i t u t e s  a  v a l i d  v i s i o n ,  

how and by whom i t evolves, and whom we should be1 ieve.  Buddhists,  Ch r i s t i ans ,  

Hindus, Humanists, Jews, Marx is ts ,  Moslems, and o thers  have d i f f e r e n t  v i s i o n s  

(a l though w i t h  many elements i n  common), and the re  a re  no c u r r e n t l y  known 

means f o r  e s t a b l i s h i n g  one as more v a l i d  than t h e  other .  I am i n c l i n e d  t o  

regard t h e  quest ion  o f  which one i s  r i g h t  as i napp rop r ia te  and unanswerable, 

j u s t  as i t  i s  i napp rop r ia te  t o  consider  whether a  man i s  supe r io r  t o  a  woman 

o r  an e lephant  t o  a  whale. Each i s  a  p a r t  o f  r e a l i t y ,  w i t h  i t s  own des t i ny  

and r o l e  t o  p l a y  i n  t he  journey. There are  common a t t r i b u t e s  t h a t  can v a l i d l y  

be p laced as r e s t r i c t i o n s :  we should n o t  harm o r  des t roy  each o ther .  But  t he  

v i s i o n  t h a t  serves t o  de f i ne  our  c u r r e n t  understanding o f  our  d e s t i n a t i o n  

should otherwise be regarded as mul t id imensional  and should a l l o w  f o r  d i f f e r e n t  
. 

v i s i o n s  f o r  d i f f e r e n t  groups. 

Since many may argue t h a t  t he re  i s  much more t o  re1  i g i o n  than j d e n t i f y i n g  

a d e s t i n a t i o n  ( cons t ruc t i ng  a  v i s i o n ) ,  i t  might  be appropr ia te  t o  i n t roduce  a  

new word, " v i  s iance" , f o r  t he  human a c t i v i t y  concerned w i t h  i d e n t i f y i n g  des- 

ti na t ions  ( i n c l u d i n g  milestones).  Re1 i g i o n  wquld c o n s t i t u t e  t h e  major compon- 

e n t  o f  v is iance.  



Aesthet ics ,  i n  a  general and .extended sense, covers those aspects o f  

human experience and human a c t i v i t y  t h a t  i n s p i r e  and mot iva te  and g i v e  us the  

w i l l  t o  proceed. The- issues i nvo l ved  are  those o f  a e s t h e t i c  t r u t h :  the  

p o l a r i t y  o f  beau t i f u l / ug l y .  Aes thet ics  appears i n  re1  i g i o n  as r i t u a l ,  music, 

and a r t ;  i n  p o l i t i c s  as p u b l i c  r e l a t i o n s  and propaganda; i n  commerce as adver- 

t i s i n g ;  and i n  a l l  aspects o f  human 1  i f e  as music, a r t ,  and l i t e r a t u r e .  It 

may, i n  an extended sense, be construed t o  i nc lude  a l l  o f  t h e  humanit ies and 

i s  a l s o  an impor tan t  p a r t  o f  science. Aes thet ics  i s  impor tan t  f o r  under- 

standing, even i n  t he  s c i e n t i f i c  sense. There a re  some g e s t a l t  aspects o f  

understanding t h a t  can be conveyed more e f f e c t i v e l y  by a r t  forms than by the  

more p rec i se  representa t ions  commonly used i n  science. 

4. THE PROBLEM OF TRUTH 

The o r i g i n a l  program f o r  t h e  I n s t i t u t e  f o r  U l t ima te  R e a l i t y  and Meaning 

was l a i d  o u t  i n  f o u r  stages (Horvath 1978b). The f i r s t  stage was p repa ra t i on  

and o u t l i n e  o f  t h e  program. We a re  now i n  t h e  second stage, t h e  a n a l y t i c a l  

d e s c r i p t i v e  per iod ,  i n  which t h e  pr imary  emphasis i s  on compi l ing  a  reco rd  o f  

t he  h i s t o r i c a l  development o f  t h e  concept o f  u l t i m a t e  r e a l i t y  and meaning: 

pub l i sh ing ,  rev iewing,  and eva lua t i ng  j ou rna l  a r t i c l e s ;  and systemat ic  r e f l e c -  

t i o n  and search f o r  methods f o r  c r i t i c a l  s tudy o f  t h i s  ma te r i a l .  Systematic 

study o f  t h e  ma te r ia l  t o  d iscover  common models o r  pa t te rns  and laws was 

planned f o r  t h e  f o u r t h  stage, f o l l o w i n g  p u b l i c a t i o n  o f  t h e  Encyclopedia as the  

t h i r d  staye. 

Dur ing  the  compi la t ion  stage, t h e  quest ion  o f  t he  t r u t h  content  o f  the  

many d i f f e r e n t  concepts o f  U l t ima te  R e a l i t y  and Meaning t h a t  have been proposed 

by d i f f e r e n t  r e l i g i o n s ,  cu l t u res ,  and t h i n k e r s  does n o t  a r i se .  One may l i k e n  



t he  approach a t  t h i s  t ime t o  t h a t  o f  an an th ropo log i s t  ga the r ing  ma te r ia l  f o r  

a  study. The concern i s  t h a t  t h e  ma te r ia l  be a  f a i t h f u l  ( i .e . ,  t r u e )  represen- 

t a t i o n  o f  what was thought, bel ieved,  and expressed by each o f  t h e  d i f f e r e n t  

r e l i g i o n s ,  cu l t u res ,  and th inke rs .  A t  t h i s  stage, t h e  issue o f  whether t he  

concepts proposed as answers t o  t h e  quest ions o f  u l t i m a t e  r e a l i t y  and meaning 

a re  " t rue "  i n  a  deeper, un i ve rsa l  sense i s  ou ts ide  t h e  scope o f  t h e  program i f  

we a re  t o  adhere t o  t h e  o r i g i n a l  plan. 

We w i l l  have t o  face t h e  more profound quest ion  o f  t h e  t r u t h  content  o f  

t he  concepts themselves a t  some p o i n t  du r ing  t h e  f o u r t h  stage. It w i l l  be 

necessary t o  approach t h i s  t a s k  w i t h  g r e a t  care. I f ,  f o r  example, two concepts 

appear t o  be i ncons i s ten t ,  i t  w i l l  be necessary t o  examine whether t h i s  i s  a  

language problem (use o f  t h e  same words w i t h  d i f f e r e n t  meanings o r  d i f f e r e n t  

words w i t h  the  same meaning) o r  whether t h e  concepts a re  complementary r a t h e r  

than i n c o n s i s t e n t  ( d i f f e r e n t  dimensions o r  aspects o f  t h e  same ob jec t ) .  

Complementary views a r i s e  from v iewing an o b j e c t  from d i f f e r e n t  d i r e c t i o n s ,  

from v iewing a t  d i f f e r e n t  sca le  o r  r e s o l u t i o n ,  o r  from v iewing d i f f e y e n t  

p a r t s ,  as i n  t he  c l a s s i c  example o f  t h ree  b l i n d  men t r y i n g  t o  descr ibe an 

elephant: one from touch ing  t h e  tusk,  another from touch ing  t h e  l eg ,  and 

another ' from touching t h e  t a i  1. 

We can a n t i c i p a t e  t h a t  a f t e r  c a r e f u l  examinat ion t o  reso l ve  language 

problems and revea l  complementari t ies, we w i l l  f i n d  t h a t  t he re  a r e  i r r e d u c i b l e  

incons is tenc ies  between some o f  t h e  d i f f e r e n t  concepts o f  U l t ima te  R e a l i t y  and 

Meaning t h a t  have been proposed--i n c l  ud i  ng some concepts t h a t  a r e  c u r r e n t l y  

accepted by d i f f e r e n t  i n d i v i d u a l s  and groups as be ing  " t rue" .  A t  t h i s  p o i n t ,  

we should be ready w i t h  t.he hest a v a i l a b l e  method f o r  r e s o l v i n g  such issues. 



I d o n ' t  b e l i e v e  t h a t  we should expect, o r  even t ry,  t o  convince adherents t o  a 

p a r t i c u l a r  concept o f  U l t ima te  R e a l i t y  and Meaning t h a t  t h e i r  b e l i e f s  a re  l e s s  

t r u e  i n  some sense than some competing concept. But  we should be ab le  t o  

reso l ve  the  issues o f  i r r e d u c i b l e  incons is tenc ies  i n  ; manner t h a t  i s  convinc ing 

t o  most scholars.  I n  o rde r  t o  be ab le  t o  do t h i s ,  we should t ry  t o  a r r i v e  a t  

a concensus, be fore  the  issues o f  i n c o n s i s t e n t  concepts a r i s e ,  on an answer ' to  

t h e  methodological quest ion: "By what c r i t e r i a  does' one reso l ve  competing 

c la ims w i t h  regard t o  t h e  " t r u t h "  o f  concepts and ideas?" - -espec ia l l y  w i t h  

regard t o  ideas and concepts concerning U l t ima te  Real i ty  and Meaning. 

Th is  i s  an age-old ph i l osoph ica l  problem. One would expect t h a t  i t  had 

long s ince  been resolved. Most o f .  us have reso lved t h e  t r u t h  problem, i ndi -  

v i d u a l l y ,  f o r  t he  s i t u a t i o n s  we face i n  everyday l i f e .  But  i n  recent  conver- 

sa t i ons  w i t h  phi losophers,  I f i n d  t h a t  t h e  problem has n o t  been reso lved f o r  

quest ions o f  t h e  k i n d ' t h a t  a re  encountered i n  t h e  URAM program. We w i l l  have 

t o  make some 'progress i n  f i n d i n g  'an answer i f  we a re  t o  make progress toward 

u n i t y  from t h e  d i v e r s i t y  o f  concepts o f  U l t ima te  R e a l i t y  and Meaning. We need 

n o t  expect and, I be l ieve ,  should n o t  even des i re  t o  e l im ina te ,  o r  even reduce, 

t he  d i v e r s i t y  o f  b e l i e f s  t h a t  represent  complementary views o r  d i f f e rences  i n  

expression. But  I b e l i e v e  t h a t  we should s t r i v e  f o r  t he  k i n d  o f  converging 

u n i t y  t h a t  a t  l e a s t  reso lves  t r u e  incons is tenc ies ,  i f  we can i d e n t i f y  them i n  

a consensual manner. We must make progress on the  problem o f  t r u t h  i n  o rder  

t o  do so. I n  approaching t h i s  task,  I would l i k e  t o  c a l l  a t t e n t i o n  t o  some 

, aspects o f  t h e  problem o f  t r u t h  t h a t  a re  r e l a t e d  t o  the  ca tegor ies  i d e n t i f i e d  

i n  t h e  P i l g r i m  Analogy., 



It i s  impor tan t  t o  recognize and remember t h e  mul t id imensional  nature-- 

t he  many meanings--of t h e  word " t rue" .  Lack o f  r e c o g n i t i o n  ( o r  o f  r e c a l l )  o f  

t h i s  aspect o f  t r u t h  i s  a very common source o f  confus ion and misunderstanding. 

There i s  " o b j e c t i v e  t ru th1 ' - - the  trueness o r  fa lseness o f  a "map" o f  r e a l i t y ,  

which i s  t he  sense i n  which most s c i e n t i s t s  use t h e  word. There i s  a l so  

" l o g i c a l  t r u t h " ,  which i s  t he  sense i n  which mathematicians use t h e  word. 

- Ber t rand Russel 1 cou ld  c la im,  w i t h o u t  b e i  ng i n c o n s i s t e n t  , t h a t  mathematics i s  

an a c t i v i t y  i n  which one does n o t  know what one i s  t a l k i n g  about and does n o t  

care whether what one says i s  t r u e .  He was t a l k i n g  about mathematics as 

l o g i c a l  t r u t h ,  ,but he was us ing  t h e  word " t rue "  i n  h i s  statement i n  t h e  sense 

o f  o b j e c t i v e  t r u t h - - t h e  map o f  r e a l i t y - - r a t h e r  than l o g i c a l  t r u t h ,  which deals 

w i t h  the  l o g i c a l  consis tency o f  t h e  mapping elements. He was saying t h a t  

mathematicians a re  concerned w i t h  l o g i c a l  t r u t h  r a t h e r  than o b j e c t i v e  t r u t h ,  

and t h a t  t he . two  a re  d i f f e r e n t .  

There i s  a l s o  "normative t r u t h " ,  which deals w i t h  quest ions o f  good and 

e v i l ;  "aes the t i c  t r u t h " ,  which deals w i t h  quest ions o f  b e a u t i f u l  and ug ly ;  and 

" re1 i g i o u s  t r u t h " ,  which deals w i t h  quest ions o f  t h e  p r i o r i t i e s  o f  u l t i m a t e  

concerns. I n  o rder  t o  reso lve  the  quest ion  "How do we determine what i s  

t rue?"  and p rov ide  t h e  t o o l s  t h a t  w i l l  be needed t o  deal w i t h  many o f  t h e  

quest ions o f  U l t ima te  R e a l i t y  and Meaning, we w i l l  have t o  exp lore  and c l a r i f y  

a l l  o f  these dimensions o f  t r u t h .  

Some may argue t h a t  t r u t h  i s  a s i n g l e  concept, one and i n d i v i s i b l e .  The 

f a c t  t h a t  a s i n g l e  word, " t r u t h " ,  i s  used i n  many contex ts  suggests t h a t  t he re  

i s  a common element . o r  elements t o  a1 1 o f  t he  contex ts  i n  which t h e  word i s  

used. But  i t  i s  c l e a r  t h a t  t h e  concept o f  t r=uth.has many dimensions and t h a t  



we will have to explore all of these dimensions before we understand the 

concept well enough to apply it to some of the more subtle and difficult 

issues of Ultimate Reality and 'Meaning. 

5. AN EPISTEMOLOGICAL VIEWPOINT OF SCIENCE 

Underlying a1 1 concepts of Ultimate Reality and Meaning, whether explicitly 

stated or imp1 icit, is an epistemological viewpoint that establishes a frame- 

work of belief with regard to what we can know and how we know. The issues 

addressed by the choice of an epistemological viewpoint are central to the 

issues of Ultimate Reality and Meaning. I would, therefore, 1 i ke to present 

the viewpoint that guides my own thinking. It is an example of a class of 

epistemologies labeled as "real ism". A1 though I am sure that my scientific 

colleagues would argue with many of the details and also the mode of presen- 

tation, I believe that the ideas presented below are fairly representative of 

the epistemological viewpoints that underly the thinking of the majority of 

scientists. This viewpoint may be made concrete by the following hypothetical 

construct. 

Imagine that an individual is placed inside a hypothetical bubble, which 

might be contracted to a surface enclosing a single individual, much like the 

plastic films that are used to package toys and other small items sold in 

stores. We may refer to this imaginary surface as a person's "individual 

enclosing surface," or "I-sphere" for short. Everything that an individual 

can experience during a 1 i fetime (the "space-time panorama of experience" or 

"1 i fe experience" or, briefly, "experience") is equivalent to time-dependent 

flux patterns of matter and cnsrgy through t h a t  individual's I-spt1er.e. We may 

define everything that takes place inside the I-sphere as internal reality 



( f o r  t h a t  person); every th ing  ou ts ide  as ex te rna l  r e a l i t y ;  and t h e  sum o f  t h e  

two as r e a l  i t y .  Ex terna l  r e a l  i t y  i s  encountered by  an i n d i v i d u a l  o n l y  through 

the  bounding sur face o f  t h a t  person 's  I-sphere. We cannot reach o u t  and t e s t  

f o r  t h e  "ex is tence" o f  ex te rna l  r e a l i t y  ou ts ide  t h e  l ' i m i t s  o f  our  I-sphere, 

b u t  we may i n f e r  t h e  ex is tence 'o f  an ex te rna l  r e a l i t y  by t h e  coherence ai.ld 

correspondence o f  t he  maps t h a t  d i f f e r e n t  i n d i v i d u a l s  cons t ruc t  t o c o r r e s p o n d  

t o  t h e i r  own experience. 

The I -sphere panorama and, by inference, r e a l  i ty  a re  incomprehensibly 

complex. An I-sphere panorama encompasses t h e  f u l l  d i v e r s i t y  o f  i n d i v i d u a l  

experience; t he  t o t a 1 , i t y  o f  I -sphere panoramas reproduces a  smal l  p a r t  o f  t he  

d i v e r s i t y  o f  r e a l i t y .  I n  o rder  t o  comprehend and respond t o  a  panorama, it 

must be mapped by symbols and cons t ruc ts  o f  t he  mind: words, mathematical 

symbols, p i c t u r e s ,  a r t  forms, mental images, e lect rochemical  p a t t e r n s  i n  t he  

b r a i n ,  e t c .  We use these cons t ruc ts  t o  p o i n t  t o  aspects o f  ex te rna l  r e a l i t y  

and t o  communicate w i t h  each o the r  about them. 

It i s  wor th  n o t i n g  t h a t  a  map o f  r e a l i t y  can be more " r e a l "  t o  us (i. e. , 

more compel l ing i n  thought  and a c t i o n )  than r e a l i t y  i t s e l f .  For example, t he  

s t a t e  o f  l l l i n o i s  i n  which I l i v e  i s  so m u l t i f a r i o u s  t h a t  i t  i s  l i t e r a l l y  

u n i n t e l l i g i b l e  as a  whole. It would be impossib le t o  t h i n k  'meaningful ly about 

i t  w i t h o u t  a  map; thus, t he  map i s  more " r e a l "  t o  me than the  ' s t a t e  i t s e l f .  

(I am indebted t o  Professor  Herber t  Long f o r  t h i s  observat ion,  who a l s o  noted 

t h a t  t h e  awareness o f  t h i s  p o i n t  has r o o t s  i n  a n t i q u i t y :  t h e  p o i n t  was made 

by .Parmenides i n  a  d iscuss ion  w i t h  Socrates [P la to ,  135 B.C.]). 



Real ism pos tu la tes  t h a t  ex te rna l  r e a l  i ty  i s n o t  cont ingent  on i nte rna l  

r e a l i t y  ( i . e . ,  t h a t  which i s  i n s i d e  an I -sphere can, a t  most, have o n l y  a  minor 

p e r t u r b i n g  e f f e c t  on t h a t  which i s  ou ts ide  an I-sphere),  and t h a t  t h e r e  e x i s t s ,  

i n  a  bas ic  and i r r e d u c i b l e  sense t h a t  cannot be f u r t h e r  def ined,  a  t o t a l  

r e a l i t y  t h a t  i s  n o t  cont ingent  on any o f  t h e  p a r t s  conta ined i n  t h e  many 

This epis temological  view--and, i n  p a r t i c u l a r  ,' the  a s s e r t i o n  t h a t  exper- 

ience ( i n  t he  sense de f i ned  above) and, hence, r e a l i t y  a re  incomprehensbly 

compl ex--has impor tan t  consequences. ** The number and r e s o l u t i o n  o f  t h e  

mapping elements a v a i l a b l e  t o  us i s  l i m i t e d ;  hence, our  maps w i l l  necessa r i l y  

be incomplete representa t ions  o f  r e a l i t y .  R e a l i t y ,  i n  i t s  t o t a l i t y ,  i s  f o reve r  

beyond us. I n s o f a r  as t h i s  d e f i n i t i o n  o f  r e a l i t y  i s  concerned, i n  i t s  t o t a l i t y  

o r  i n  i t s  p a r t s ,  t he  concept o f  "u l t ima te "  r e a l i t y  does n o t  enter .  "U l t imate  

Real i t y i i  i s  a  term t h a t  app l i es  o n l y  t o  c e r t a i n  aspects o f  t h e  "maps" o f  

r e a l i t y  t h a t  we cons t ruc t  i n  order  t o  comprehend and respond t o  experience. 

*It may be tempt ing t o  equate ' t h i s  analogy f o r  desc r ib ing  r e a l  ism i n  concrete 
terms w i t h  t h e  famous example o f  shadows on the  w a l l  o f  a  cave descr ibed by 
P la to .  A c l ose  examinat ion w i l l  revea l  Smportant d i f f e rences  t h a t  l e a d  t o  
d iamet r i ca l  l y  opposi te conclus ions regard ing  what i s  " r e a l "  and what i s  not .  
The concept o f  t h e  " i d e a l "  i s  n o t  in t roduced a t  t h e  ep is temolog ica l  l e v e l  i n '  
t h e  I -sphere model; t he  c o n t r a s t  i s  between the  i n f i n i t e l y  complex ex te rna l  
r e a l i t y  t h a t  we encounter through t h e  bounding sur faces o f  our  I-spheres and 

, t h e  maps we cons t ruc t  o f  t h i s  r e a l i t y  and use f o r  communication. 

**One should here d i s t i n g u i s h  between r e t a i n e d  experience--those I -sphere f 1  ux 
pa t te rns  t h a t  a f f e c t  and a1 t e r  t he  i n t e r n a l '  r e a l  i ty--and conceivable exper i -  
ence, which inc ludes  many a d d i t i o n a l  f l u x  p a t t e r n s  (e. g. , cosmic r a d i a t i o n  
o r  s u b t l e  pa t te rns  o f  unperceived s i g n i f i c a n c e )  t h a t  leave l i t t l e  or. no t race .  
These e labora t ions  a re  discussed i n  more d e t a i l  i n  t he  i n t r o d u c t o r y  presenta- 
t i o n  o f  t he  Science Symposium. 



Another consequence o f  the  incomprehensible complexi ty  o f  r e a l  i ty  and the  

1 i m i t a t i o n s  o f  our means f o r  mapping i t  i s  t h a t  we must develop and use many 

d i f f e r e n t  maps a t  d i f f e r e n t  l e v e l s  o f  scale, r e s o l u t i o n ,  and complexi ty .  * For 

those maps t h a t  a re  constructed according t o  t h e  methods o f  science (which, 

c o l l e c t i v e l y ,  may be r e f e r r e d  t o  as "maps o f  science" o r ,  f o r  b r e v i t y ,  "sc ience") ,  

t he  sca le  ranges from g a l a c t i c  ( t he  universe as a whole and c l u s t e r s  and 

supercl  us ters  o f  ga lax ies)  down t o  elementary p a r t i c l e s  (quarks, gluoris, 

leptons,  and photons). This  scale corresponds t o  d is tances rang ing  from 

loz8 cent imeters down t o  l e s s  than 10-l3 cent imeters.  The r e s o l u t i o n  can be 

any d.istance l e s s  than t h e  scale. The complexi ty  ranges from a s i n g l e  hydrogen 

atom c o n s i s t i n g  o f  an e l e c t r o n  and a p ro ton  (which p layed a c r i t i c a l  r o l e  i n  

t he  development o f  bas ic  p r i n c i p l e s  o f  quantum mechanics, one o f  t h e  most 

fundamental mapping t o o l s )  t o  t he  human b r a i n  and human soc ie t i es .  D i f f e r e n t  

s c i e n t i f i c  d i s c i p l i n e s  have evolved f o r  cons t ruc t i ng  maps a t  d i f f e r e n t  l e v e l s  

o f  scale, r e s o l u t i o n ,  and complexity.  

A t  t h e  smal l e s t  scaie, h ighes t  r e s o l u t i o n ,  and lowest  complexi ty ,  physics 

deal s w i t h  t h e  e l  ementary "bui  1 d i  ng b locks"  o f  r e a l  i t y .  We may reasonably 

argue t h a t  physics evolved from and has been d r i v e n  by t h e  quest ion,  "What i s  

t he  u l t i m a t e  s t r u c t u r e  o f  matter?".  Th is  quest ion  was ( t o  our  knowledge) 

f i r s t  asked by t h e  I o n i a n  p h y s i c i s t s .  o f  anc ien t  Greece many m i l l e n i a  ago. As 

*Scale and r e s o l u t i o n  r e f e r  t o  t h e  s i z e  and d e t a i l  o f  t h e  ob jec ts  o f  s tudy 
(see Sect ion 1). Complexity i s  determined by t h e  number o f  independent 
p a t t e r n  elements t h a t  must be used t o  map the  phenomena o f  i n t e r e s t .  There 
can be low complexi ty  w i t h  h igh  r e s o l u t i o n  even on a l a r g e  scale i f  a l l  b u t  
a very  few o f  t h e  reso lved pa t te rns  can be ignored. I n  t h i s  sense, physics 
i s  t he  l e a s t  complex o f  t he  sciences (even though i t  deals w i t h  phys i ca l  
ob jec ts  a t  t h e  upper and lower 1 i m i t s  o f  sca le  and reso l  ut- ion).  Psychology, 
socSology, and many aspects o f  b i o l o g y  a re  much more complex. 



we move up i n  scale t o  lower r e s o l u t i o n  and g rea te r  complexi ty ,  we pass through 

chemist ry  (atoms and molecules and t h e i r  reac t i ons ) ,  b i o l o g y  ( l a r g e  molecules, 

c e l l s ,  organs, and p l a n t s  and animals), psychology (animals, e s p e c i a l l y  humans, 

i n  t he  contex ts  o f  t h e i r  cu l t u res ) ,  and soc io logy  (groups o f  humans). As we 

move t o  l a r g e r  scale and lower r e s o l u t i o n  through geology and t h e  p lane ta ry  

sciences t o  cosmology, t h e  d e t a i l s  o f  lower l e v e l s  a re  suppressed and the  

apparent complexi ty  decreases. 

The methods, t he  models, and even the  p r i n c i p l e s  o f  science a t  d i f f e r e n t  

l e v e l s  a re  d i f f e r e n t ,  and much o f  t h e  work a t  one l e v e l  invo lves  very l i t t l e  

cons idera t ion .  o f  c u r r e n t  work a t  o the r  l e v e l s .  But  t h e r e  i s  a common metho- 

do log i ca l  th read t h a t  leads t o  an o v e r a l l  map. The o v e r a l l  map, which cons i s t s  

o f  many p a r t i c u l a r  maps, c o n s t i t u t e s  a coherent whole. Th is  o v e r a l l  map i s  

t he  converging u n i t y  t h a t  t he  human mind e x t r a c t s  f rom t h e  d i v e r s i t y  o f  our 

I-sphere panorama. One common th read i s  t h e  t e s t s  used t o  determine t h e  

v a l i d i t y  o f  t he  map and i t s  p a r t s ;  these t e s t s  a re  ref inements o f  t e s t s  t h a t  

have been used f o r  many m i l l e n i a :  coherence and correspondence. 

I w i l l  n o t  at tempt t o  de f i ne  t h e  concepts o f  coherence and correspondence 

i n ' d e t a i l .  Roughly, coherence . is  determined by  t h e  number o f  l o g i c a l  elements 

(elementary symbols, l o g i c a l  r u l e s  f o r  combining these symbols, bas ic  postu- 

l a t e s ,  and p r i nc i . p les )  . t ha t  a re  needed t o  generate t h e  map: t h e  fewer i o g i c a l  

elements, t h e  g rea te r  coherence. (Aes thet ic  mat te rs  o f  s i m p l i c i t y  and beauty, 

r e l a t e d  t o  the  ease w i t h  which t h e  map may be generated and comprehended, a l so  

come i n t o  p lay . )  Correspondence i s  t h e  process o f  mapping se lec ted  elements 

of a " r e a l i t y  map" i n t o  se lec ted  elements o f  experience by c e r t a i n  spec i f i ed  

operat ions.  The concepts of coherence and correspondence a re  c l o s e l y  r e l a t e d  



t o ,  and genera l i za t i ons  of ,  t h e  concepts o f  theory  and experiment, which are  

t h e  essence o f  msdern science. 

Viewed i n  t h i s  way, t he  " s c i e n t i f i c  method" d i f f e r s  from t h e  methods 

based on reason and experience t h a t  have been used f o r  many m i l  l e n i a  o n l y  i n  

t h e  r i g o r  and p r e c i s i o n  w i t h  which i t has been developed and a p p l i e d  and i n  

t h e  scope of i t s  a p p l i c a b i l i t y .  The methods o f  modern science have supplanted 

o the r  methods t h a t  a l so  make use of coherence and correspondence (e.g., theology) 

i n  most areas o f  human experience because s c i e n t i f i c  methods y i e l d  maps t h a t  

a re  more coherent and correspond t o  a broader domain o f  human experience. 

They have a l so  g r e a t l y  increased the  scope o f  perce ived experience by  us ing  

inst ruments t h a t  extend our  perceptual  a b i l i t y  and by developing concepts t h a t  

make us aware o f  more s u b t l e  pa t te rns .  However, t h e r e  a re  s t i l l  areas inacces- 

s i b l e  t o  the  methods o f  modern science. Whether f u t u r e  developments w i l l  make 

them accessib le i s  an open and muchdebated quest ion. 

The s c i e n t i f i c  endeavor may be l i k e n e d  t o  t h e  work ing o u t  o f  a . c h i l d t s  

do t  puzzle. (I r e f e r  t o  puzzles c o n s i s t i n g  o f  a sequence o f  numbered dots  

which, 'when connected by 1 ines,  revea l  a recognizable p i c t u r e  o f  some ob jec t .  ) 

I n  s c i e n t i f i c  endeavor, t h e  do ts  a re  unnumbered and represent  t h e  l i m i t e d  

number o f  encounters w i t h  r e a l i t y  through our  I -sphere (elements o f  exper- 

ience) t h a t  we r e f e r  t o  as "experimental  f a c t s "  o r  " r e l e v a n t  experience". By 

themselves, these f a c t s  a r e  chao t i c  and c o n s t i t u t e  o n l y  a smal l  p a r t  o f  exper- 

ience. The concepts, ideas,  t heo r ies ,  and p r i n c i p l e s  t h a t  we use t o  cons t ruc t  

pa t te rns  t o  superimpose on, match, and make sense o u t  o f  these elements o f  



experience a re  analogous t o  the  1 ines  o f  t he  d o t  puzzle.  The 1 ines  do not  

necessar i l y  correspond t o  elements o f  r e a l  i ty. * 

It should be noted t h a t  a1 though K a r l  Popper's concept o f  " f a l s i  f i a b i  1 i ty" 

i s  an impor tan t  p a r t  o f  t he  correspondence p r i n c i p l e  f o r  e s t a b l i s h i n g  t h e  

v a l i d i t y  o f  a p a r t  o f  a y e a l i t y  map, i t i s  not ,  by i t s e l f ,  enough. F a l s i f i -  

c a t i o n  nea r l y  always i nvo l ves  l a c k  o f  correspondence a t  one o r  a few p o i n t s  on 

t h e  space-time panorama a t  t he  sur face o f  a few I-spheres. Lack o f  correspon- 

dence a t  one o r  a few p o i n t s  may o r  may n o t  be ser ious.  It cou ld  be due t o  

f a u l t y  measurements, f au1 t y  i n t e r p r e t a t i o n s  , f a u l t y  c a l c u l a t i o n s  , o r  t r y i n g  t o  

push a theory  beyond i t s  known l i m i t  o f  reso lu t i on .  It i s  r a r e  t h a t  a s i n g l e  

measurement revea ls  a major f l a w  t h a t  requ i res  a major r e v i s i o n  o f  t h e  map. 

When i t  does (as i n  t he  development o f  t h e  theory  o f  general r e l a t i v i t y ) ,  t he  

o l d  map ( theory)  i s  o f t e n  n o t  made obsolete. Rather, t he  new developments ' . 

merely de f i ne  more c l e a r l y  t h e  1 i m i t a t i o n s  o f  t h e  o l d  map. ~ e w  maps ( theor ies)  

enable one t o  go beyond these 1imitations;but we i n e v i t a b l y  f i n d  t h a t  they 

have l i m i t a t i o n s  a lso.  B r i l l i a n t  and unexpla inable f lashes o f  i n s i g h t  by a 

genius are  needed t o  transcend t h e  l i m i t a t i o n s  a t  each step. But  we can be 

sure t h a t  a t  each s tep  i n  our  progress toward a more accurate and comprehen- 

s i v e  map o f  r e a l i t y - - t h e  converging u n i t y  from t h e  d i v e r s i t y  o f  our  experience-- 

t h e  v a l i d i t y  and l i m i t a t i o n s  o f  our  map w i l l  be es tab l i shed  by coherence and 
I '  

correspondence (reason and experience, theory,  and experiment) and n o t  by any 

o the r  a u t h o r i t y .  But  we w i l l  never achieve a f i n a l  and complete map. An 

"u l t ima te "  map o f  r e a l  i t y  i n  t h i s  sense i s *  f o reve r  beyond us. 

*Wave funct ions i n  quantum theory  a re  "1 ines"  i n  t h i s  sense t h a t  do n o t  
correspond t o  elements o f  r e a l i t y .  
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