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A Cosmic Perspect ive        
 
 

Chapter 20:  Mankind in the Universe 
 
Cosmological qu est ions form a perpetual link  between  science and ph ilosophy.  The interest ing 
quest ions consistent ly lie at , or  even beyond, the boundary between the knowable and the 
unknowable; yet  weÕve seen that  bou ndary move a long way from  the t im es of the pre-Socrat ics.  
WeÕve considered the state of cosm ological knowledge up to t he mid 1970s: the general expansion 
of the Un iverse, t he Big Bang Theory of the h istory and the evolu t ion of the Un iverse, and we have 
even approached t he possibi lity that  spacet im e is itself the su bstance of ou r  being.  There have 
been many im portant  advances since t he 70s, bu t  there is only so mu ch  t im e in an academic 
quarter .  Yet  t here st il l exist  many u nanswered cosmological qu est ions, and su rely weÕve only 
begu n to grasp t he Universe in a most  su perficial way.  In fact , a num ber of t he qu est ions which  
we might  ask, qu est ions that  cou ld well  be crucial , we cannot  even form u late at  the present  t im e.  
Imagine Copern icu s at tempt ing to ant icipate t he concept  of catast roph ic gravitat ional collapse.  
His disadvantage mu st  also be ou r  own .  The biggest  qu est ions st i ll  r emain.  Why is the Un iverse 
the way it  is?  Can  we com e to understand the Un iverse on a su fficient ly fundam ental level to see 
how it  cam e into existence, to answer t he qu est ion:  wh y is there som eth ing instead of nothing? 
 
Throu ghou t  h istory, t here have been people wh o asked qu est ions t hat  seem ed m eaningless to 
their  own  generat ions.  Giordano Bru no:  Why not  an in fin it e Universe, a Universe of stars 
scat t ered th rou ghou t  space each  with planet s and people, a m u lt iplicity of wor lds?  Hein r ich  
Olbers:  Why is the sky not  br ight  if we live in an infin it e Eu clidian Un iverse?  Einstein :  Why not  
consider  the geomet ry of spacet im e as an equ ivalent  descr ipt ion  of the effects of gravity?  One of 
the people in  ou r  own  t im e wh o keeps ask ing and forcing us to consider  quest ions that  l ie beyond 
the front ier  of knowl edge, is Professor  John Arch ibald Wheeler , former ly Joseph Henry Professor  
of Physics at  Pr inceton Un iversity.  He is a dist ingu ished theoret ical physicist  wh o, in h is ear ly 
career  made t ru ly im portant  cont r ibu t ions to the understanding of nu clear  st ru ctu re and the 
mechanism s of fission  and fu sion .  He t hen became the pr incipal cont r ibu tor  to t he growt h  of 
wh at  is now term ed gravitat ion physics:  gravitat ional col lapse, neu t ron  stars, Black Holes, 
gravitat ional waves.  The advances in t h is field over  t he past  few decades are in large par t , direct ly 
or  indirect ly, t he resu lt  of t he vision and energy of th is man.  I was very pleased t hat  my form er 
teacher generou sly agreed to share his insight s in  th is 1974 television interview,  a t ranscr ipt  of 
wh ich fol lows. 
 
Pau l Boynton:  Professor  Wheeler , we are very pleased to have you  here t oday. 
 
John  Wheeler :  ItÕs very good to be here, Pau l. 
 
Pau l Boynton:  You  know thereÕs a whole class of quest ions that  we havenÕt really tou ched on  in 
th is course on cosmology.  TheyÕre quest ions t hat  really com e down  to ask ing how is it  t hat  the 
Un iverse began .  How can  we u nderstand that  singu lar  problem, and in  fact , is it  t he k ind of 
quest ion t hat  we can ever  com e to gr ips wi t h, t hat  we can ever  answer? 
 
John  Wheeler :  To me, that  is the biggest  quest ion  ahead of u s in  the next  five hundred years; ju st  
as am ong all  the great  discover ies of the last  five hundred years, to m e, at  any rate, the biggest , 
most  m arvelou s discovery of all was the discovery of how l ife cam e into beingÑ the discovery 
wh ich we associate wi t h the nam e of Darwin  and DNA.  Two hu ndred years ago you  cou ld ask 
anybody, ÒCan we som e day understand how l ife cam e into being?Ó  He wou ld have told you  
preposterou s!  Im possible!  I feel t he same way abou t  the quest ion:  ÒWill  we ever  u nderstand the 
way t he Universe came into being?Ó  And I can well bel ieve that  the evidence that  we need is r ight  
in front  of u s, r ight  now,  and t hat  we ju st  have t o look in  front  of ou r  noses. 
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Pau l Boynton:  ItÕs a t ru ly fascinat ing prospect , excit ing, to say t he very least , to th ink t hat  one 
might  real ly be able to answer  that  quest ion .  How do you  th ink t hat  weÕre going to make som e 
inroads into that  problem ?  WhatÕs t he best  way t o approach  the problem? 
 
John  Wheeler :  Wel l, I  know from  al l the t im es past  in associat ion  with and fol lowi ng t he 
discover ies of other  people, t hat  a paradox, a difficu lt y, is the greatest  hope of an advance.  No 
paradox, no progress.  And to me, the marvelous t h ing is that  weÕve got  two paradoxes today.  
WeÕve got  t he predict ion that  the Un iverse col lapses with t he exper im ental evidence for  that  
col lapse on  a smaller  scale in a Black  Hole; and we have t he other  paradoxical featu re of natu re, 
the featu re shown  in the quantum pr inciple, wh ich is a whole separate story:  Why we somehow 
are st rangely involved in  that  wh ich we seem to th ink is happen ing ou tside of us.  Why I am  not  
an observer , youÕre not  just  an observer , we are par t icipators. 
 
Pau l Boynton:  The fact  that  we canÕt help bu t  affect  t he system  if we t r y to measure it . 
 
John  Wheeler :  Right .  This st range featu re of quantum m echanics is t rying to t el l us something, 
and today it  comes to u s as som eth ing foreign , someth ing st range, unwanted.  If we real ly 
understood it , it  wou ld seem l ike the most  natu ral  th ing in  the wor ld.  The Universe cou ld sim ply 
not  have com e into being wi t hou t  it  and u nt il  we see it  in  t hose terms we havenÕt u nderstood the 
fir st  th ing abou t  it .  So t hat , to m e, is the second great  paradox, t he second great  cr isis, the 
second great  hope t hat  som e new understanding l ies arou nd the corner . 
 
Pau l Boynton:  And of cou rse, the fir st  cr isis, the really important  th ing that  you  wou ld l ike to 
st ress is what  aspect? 
 
John  Wheeler :  The fir st  one is th is paradox that  t he on ly th ing worse than a Un iverse t hat  begins 
wi th  a Big Bang and ends wi t h a collapse is a Un iverse t hat  doesnÕt have some such singu lar it y 
abou t  it .  ItÕs ju st  as bad as a man withou t  an u m bilicu s; there never was such a man.  You  cou ld 
have painters wh o paint  people wi thou t  an um bil icu s, bu t  there was never  anybody born that  
way, and what  other  way cou ld t he Universe have com e into being except  through a Big Bang?  
And i f it  com es into being wi t h a Big Bang, doesnÕt  it  have to fade away into a col lapse?  What  
goes on  at  those two ends of t ime?  ThatÕs the cen t ral quest ion.  I  l ike t hat  dist inct ion you  were 
speak ing of the other  day between cosmogony, how the Un iverse cam e into being, and cosmology, 
wh at  t he Universe does after  itÕs already here.  Th is qu est ion  is cer tain ly a qu est ion of cosmogony.  
How did the Un iverse com e into being?  Of course, we have t o say that  som e of ou r  ast ronomical 
col leagues today are not  cer tain  that  t he Universe is a closed Un iverse, and are not  cer tain  that  
the Un iverse is going to col lapse fift y, sixty, eighty bil lion years down  the road from today.  Bu t  if 
we go back t o Einstein we have to agree t hat  Einstein  always argu ed that  it  wou ld be 
unreasonable to have any other  k ind of Un iverse t han a closed Universe.  WeÕve been th rou gh  so 
many u ps and down of ast rophysical evidence, that  I for  one am  cer tain ly ready t o keep on look ing 
for  evidence tu rning u p that  wil l shown the Un iverse not  to be m aybe open , maybe closed, bu t  
su rely closed. 
 
Pau l Boynton:  Yes, defin itely closed.  So you  th ink that  the t entat ive observat ion of gravitat ional 
col lapse on  a small  scale (that  is wh at  we feel we now observe in t he Cygnu s x-ray source, t he 
cu r rent  evidence for  Black Holes)...you  t h ink that  Black Holes are in a sense a Òm icroscopicÓ [as 
opposed to m acroscopic] hope that  gravitat ional collapse has some very real m eaning for  both  the 
com ing-into-beings and demise of the Universe.* 
 
John  Wheeler :  A Black Hole to me is ou r  most  im pressive single piece of evidence aside from  the 
Big Bang for  th is phenomenon of gravitat ional collapse.  A k ind of foretaste of the collapse 
predicted for  the Un iverse it self at  the end of t im e.  ItÕs a per fect ly marvelou s th ing t hat  Roger 
Penrose has pointed ou t  that  t he col lapse of a Black  Hole is real ly not  geom etr ically dist inct  from 
the collapse of the Un iverse itsel f.  You  can , if you  wi ll , make a diagram  with t ime going up l ike 
th is and space across like th is, and th ink of t he final collapse as com ing to a barr icade l ike the ice 
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at  the top of an ice cave (see second fig. In Program 18).  You  can th ink of t he Black Hole wh ich 
form s m uch ear lier  than that  final col lapse of t he Un iverse as an icicle hanging down  from the t op 
of that  cave.  Col lapse of the mater ial of a star  int o that  Black  Hole is analogou s to t he format ion  
of the t ip of the icicle.  And t hat  t ip of the icicle is also in t h is view just  a par t  of, and piece of, and 
no di fferent  from, t he col lapse itsel f at  t he end of t ime. 
 
Pau l Boynton:  ItÕs interest ing, you  brought  u p th is aspect  of spacet ime that  weÕve talked abou t  at  
great  length  in the course, namely the geometry of spacet im e.  WeÕve also ju st  discu ssed that  one 
has to som ehow arr ive at  even  more fu ndam ental not ions of the physical Universe than we have 
now.  How fu ndam ental do you  th ink  the geom etry of spacet im e is in descr ibing t he Universe 
wh ich we live in? 
 
John  Wheeler :  Wel l, I  for  one, was terr ibly im pressed wi t h EinsteinÕs great  dream  that  everything 
in t he wor ld is made ou t  of th is k ind of magic bu ilding mater ial, geom etry.  When  itÕs cu rved in 
one place, it  descr ibes geomet ry, and wh en itÕs r ippled in another  place som ewh ere else, it  
descr ibes elect romagnet ic waves, and when itÕs twisted u p into a knot  in a th ird place, itÕs a 
concent rat ion of energy that  looks like mass.  Bu t  all  the work, al l t he evidence, all  the figu r ing, in  
the m eant im e in  the last  20 years has led m e in t he end to conclu de that  that  pict u re is too 
finalist ic t o be final.  Too sim pl ist ic to be sim ple.  ItÕs too r ighteou s to be r ight .  There m ust  be 
som eth ing deeper and sim pler  beneath  it  all .  Call  it  pre-geom etry, or  cal l it  what  one wil l.  You  
can  look at  t he glass t hat  com es ou t  of a rol ling m ill  and it  looks as sm ooth  as homogeneou s as 
anyth ing you  cou ld want .  And you  and I know that  in  pr inciple if we cou ld get  a microscope we 
cou ld see all  the atoms and molecu les of that  glass.  In  ju st  t hat  sam e way I feel t hat  the space is 
really an approxim at ion view of th ings.  That  when we really get  to look ing at  it  closer , not  on ly 
space bu t  par t icles wi ll t u rn  ou t  to be made of someth ing far  deeper, far  sim pler  at  the bot tom of 
th ings.  I l ike to call it  pre-geom etry just  t o sym bolize the fact  that  it  is someth ing deeper  than 
geometry.  And there have been  these views that  as we go on  look ing at  natu re from  molecu les to 
atoms and atoms to nu clei , and nuclei to elementary par t icles, it  wil l go on forever  and ever , wor ld 
wi thou t  end, to finer  degrees of st ructu re.  Whereas other  people have talked of the st ru ctu re 
ending at  a cer tain  point .  Bu t  IÕm qu ite prepared to bel ieve t hat  a t h ird view might  be the proper 
one.  That  Leibniz logic loop.  That  in som e m agic way as we get  down deeper weÕll find ou rselves 
at  the bot tom of t h ings; t he observer  brou ght  back and t ied in at  the center  of the pictu re. 
 
Pau l Boynton:  ThatÕs a sober ing thought  to say t he least . 
 
John  Wheeler :  Wel l itÕs inspir ing t o realize how m uch has been wr it ten on these qu est ions by 
great  people of the past , t hat  serves as a gu ide to ou r  t h ink ing abou t  it  today.  This quest ion of 
how the Universe com es into being, to m e, is su ch  an inspir ing story.  Som e people t h ink  that  
weÕre ju st  a l it t le accident  off in  a far  away corner  of the Un iverse, not  very important  in the 
scheme of th ings, and that  t he mach inery came into being wi t hou t  any reference to li fe or  
consciou sness.  Bu t  t o m e thatÕs preposterous, or  cou ld be a preposterous view.   The on ly th ink I 
can  com pare it  with is som eth ing I read the other  day from 200 years ago:  A French wr it er  was 
speak ing abou t  how to produce a mouse ou t  of nothingness.  You  take a glass jar , you  fil l it  with  
grain, you  stu ff it  in  a dir ty shir t , pu t  it  in  t he corner  of the room  and you  wait  21 days.  Ou t  of 
that  com binat ion of m ater ials wi ll  evolve a m ou se.  You  can t r y it  ou t  and you Õll see. 
 
Pau l Boynton:  It  works every t im e! 
 
John  Wheeler :  Bu t  you  and I know that  the mou se was already there.  Bu t  look at  u s today, so 
many people say, take a Un iverse, stu ff it  with 10^ 80 par t icles, wait  10 bi ll ion years, and l ife wi ll 
develop.  How different  are those two argum ents? 
 
Pau l Boynton:  Not  very different  at  all , it  seem s.  Does t hat  m ean  we are as naive, or  are t here 
other  possibi lit ies? 
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John  Wheeler :  We have so mu ch  to learn  and I wou ld be the last  one in the wor ld to pose any 
concrete view.  Anybody wh o doesnÕt look  at  these quest ions one-way Monday, Wednesday, and 
Fr iday are just  t he opposit e way on  Tu esday, Thu rsday, and Satu rday is su re to go wr ong. 
Pau l Boynton:  You  br ing u p th is qu est ion of com ing-into-being for  the Un iverse.  Is it  possible 
that  in th is discussion  we m ust  view the Un iverse as essent ially growi ng into being, t hat  the 
Un iverse mu st  evolve in a manner t hat  t ranscends the t ype of evolu t ion of t he Universe that  weÕve 
talked abou t  in t h is cou rse; that  is, its expansion and the evolu t ion of the st ructu re of the 
Un iverse?  Is there an evolu t ion that  t ranscends t he other  in  the sense that  even the laws of 
physics themselves may have t o grow and change in  order  t o produce t h is Un iverse?  Of course, 
that  view fl ies in  the face of the basis of physics at  least  t hrough the fi rst  half of th is centu ry, t hat  
the laws of physics are fixed and we just  t u rn  the crank  and understand whatÕs happen ing. 
John  Wheeler :  Yes, we hold the idea t hat  the Un iverse is a m achine and that  t he mach inery is 
immutable and t hat  the laws t hat  run it  are wr it ten down and have a fixity beyond quest ion .  I  
th ink we have a r ight  to quest ion  that  today because i f we look at  t he progress of physics in 
perspect ive, i f we go back  to Archimedes we see t he idea of density, and then  we get  to a date in  
physics when we can apply su fficient ly great  pressure to mat ter  to change the densit y.  Then later  
on com es the idea of chemical valence, and then t em peratu res h igh enou gh so that  we can  violate 
the laws of chem ical valence.  Then t he idea that  a nu cleu s has a charge and a mass num ber, and 
then  we get  to nu clear  t ransm utat ions wherein  we can  change the charge and t he mass nu mber .  
Then we get  to the wor ld of par t icle physics, and t hen to Black  Holes which  seem to t ranscend the 
laws of par t icle physics.  The Black  Hole...al l it  has is mass, charge and mom entum, we believe. 
 
Pau l Boynton:  Maybe we cou ld look  at  a diagram of a Black  Hole in a mom ent  here to see just  
exact ly how physics, ou r  cu stomary not ions of physics are t ranscended. 
 
John  Wheeler :  It  wou ld be very helpfu l to see a pictu re of a Black Hole, and to see that  no mat ter  
wh at  var iety of t h ings we drop into it , everything from television sets t o rocks, from flowers t o 
wh atever  you  haveÑ al l fal l in  and t he resu lt ing object  is character ized by nothing bu t  charge and 
mass and angu lar  mom entum.  All t he par t icu lar i t ies get  washed away, none of t he detai ls of what  
dropped in show u p afterward.  And t h is fact  t hat  mass, charge, and angu lar  mom entum are the 
only th ings that  are left  is qu it e wonderfu l  becau se weÕre so accustomed to the laws of 
conservat ion of mass, charge and angu lar  mom entum, bu t  t hen, ju st  to t race ou t  t h is general 
pr inciple of t ranscending one by one the laws of physics, we know that  when we t ry to apply to 
laws of conservat ion  of mass and angu lar  m omentum to a closed Universe, we canÕt do it .  We 
canÕt even give m eaning t o a closed Un iverse, because for  a closed Universe thereÕs no place 
arou nd it  t o pu t  a planet  in orbit  that  might  measure the mass of that  closed Universe.  And for  
th is reason  one can say that  one-by-one weÕve t ranscended the laws of physics and at  length  what  
we have left  is only space and t ime.  Bu t  in gravit at ional collapse of the Un iverse even space and 
t ime get  wiped ou t .  WeÕve never  seen how to state any law of physics that  didnÕt requ ire space 
and t im e.  So in t he end, t he framework  falls down for  everyth ing we called a law. 
 
Pau l Boynton:  ThatÕs a t ru e cr isis then, and maybe the latest  of the cr ises t hat  weÕve had to face. 
 
John  Wheeler :  Yes, un iversal m u tabi lity in everything we cal led a law of natu re.  Of cou rse t he 
size of the Un iverse is a t err ifying featu re.  So many people speak of the Un iverse as so mu ch  
larger  than man, it  m akes u s seem r idicu lou s, bu t  my colleague Dicke says, ÒWhatÕs the good of a 
Un iverse, if t hereÕs nobody arou nd to look  at  it  and the have som ebody t o look at  it  you  need l ife 
and mind.  And to have l ife and mind you  need heavy elements.  To form heavy elem ents you  need 
therm onuclear  com bust ion .  To have t hermonu clear  com bu st ion you  need several bi ll ion  years of 
cook ing t im e in  a star .  And to have several bi ll ion  years of t im e, according to general relat ivity, 
you  need a Universe that  is several bi ll ion l ight  years of space in size.  So wh y is t he Universe as 
big as it  is?  Becau se weÕre here.  So t he r idicu lou s disproport ion is one of size, bu t  wh en we talk  
abou t  the t ime scale, then  itÕs not  at  al l dispropor t ionate. 
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Pau l Boynton:  I wonder i f we cou ld get  back  for  a mom ent  to th is qu est ion of manÕs role in 
cosmology, even perhaps in cosmogony, that  is, to that  topic wh ich we m ight  call  self-reference 
cosmology.  How is it  that  man interacts with t he Un iverse in a way that  may even  prescr ibe the 
natu re of the Un iverse? 
 
John  Wheeler :  On th is score we have real ly to look at  many di fferent  points of view.  One of t he 
most  int erest ing point s of view that  has com e to at tent ion recent ly is the idea that  the Un iverse is 
a k ind of sel f-excit ed circu it .  The Un iverse is seen as a self-excit ed circu it , wi t h the Un iverse, the 
U in the diagram, giving bir th  to the observer  and the observer  represented by t he eye, giving 
mean ing to the Un iverse.  So one has a k ind of closed cir cu it  there, a ÒmeaningÓ cir cu it  if you  wi ll.  
Along t h is line, can  one summar ize the way that  we might  t h ink  of the observer  as som ehow being 
involved in br inging into being th is myster ious Un iverse of ou rs?  Unfin ished business, great  
work, great  qu est ions, and a marvelou s collect ion  of clues, I t h ink  we are at  a most  excit ing t im e. 
Pau l Boynton:  Many t im es in t he past  m an has come across new ideas and thought  to ask new 
quest ions which at  t he t im e didnÕt seem to be val id quest ions.  I gu ess at  th is t im e when weÕre 
st ret ch ing ou t  toward t hese new ideas of cosmogony, one probably has to ask t he qu est ion 
wh ether  or  not  cosmogony is really a par t  of physics, whether  or  not  t h is is what  one might  say is 
the proper domain  for  invest igat ion  for  physics.  How do you  feel abou t  br inging m an into the 
quest ion wh ile t h ink ing along the l ines that  we always have in  terms of physical laws? 
John  Wheeler :  Th is bu siness of br inging m an into the story, t hat  is t he most  st r ik ing featu re of 
the quantum pr inciple.  As ou r  Nobel pr ize-wi nn ing colleagu e, Eugene Wigner pu t s it , ÒNo 
observat ion is com pleted unt il its resu lt  has entered the consciou snessÓ.  Or as Niels Bohr  u sed to 
pu t  it , ÒNo measu rement  makes sense unt i l you  can comm un icate t he resu lt  to others in  plain 
languageÓ.  And th is idea t hat  giving meaning involves u s in  som e st range way seems inescapable.  
We just  donÕt see a way to get  ou t  of it . 
 
Pau l Boynton:  So you  feel, perhaps that  one of the key issu es is that  som ehow the Un iverse 
com es into being and is the way it  is becau se man is wh at  he is?  Is that  a possible, t hou gh  
perhaps rather  ext rem e su mmary? 
 
John  Wheeler :  That  the two are linked in  som e st range way, of course is per fect ly clear .  From  al l 
we know of evolu t ion, m an has propert ies governed by the chem ical elem ents, carbon  and ever  so 
many other  details of physics, and yet  on t he other  hand that  there are st range featu res abou t  the 
Un iverse that  are very difficu lt  to u nderstand u nless li fe is som ehow involved in it . 
 
Pau l Boynton:  Wel l, it  seem s that  either  wi t h or  wi thou t  man, we have t o u nderstand how it  is 
that  the Universe is pu t  together  the way it  is, such that  it  can  com e into being.  Regardless of 
wh at  we might  call  m etaphysical quest ions, t hat  seem s a su fficient ly excit ing qu est ion  in it self. 
 
John  Wheeler :  It  is cer tain ly t ru e that  Copern icu s has taught  u s not  t o th ink of man  as the 
center  of the Un iverse, not  t o th ink of t he ear th as the center  of the solar  system.  In  500 years we 
finally got  t hat  lesson  through our  heads.  What  k ind of nonsense is it  to be coming back now and 
tu rning th ings al l arou nd to an ant i-Copernican  view?  All we know is that  we just  have to work  
wi th  the evidence and do the best  we can . 
 
Pau l Boynton:  Wel l thank you  very m uch for  a m ost  st im u lat ing discu ssion.  Thank  you  for  being 
wi th  u s. 
 
 
What  is t he role of mank ind in the Un iverse, is it  cent ral or  per ipheral?  Are we spectators or  
par t icipant s?  If the lat ter , have we been  involved in determining not  on ly the st ru ctu re and 
evolu t ion of the Un iverse, bu t  cosmogony as well? 

The last of life 
For which the first was made 
Is yet to come.     R. Brown ing. 


