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INTRODUCTION A L A  TABLE RONDE 

L. MIchel 

I . H .  E.S., 35 Route de Chartres, 91140 Bures-sur-Yvette, France 

L. M1CILEL.- On t h i s  day on h i s to ry  of concepts I have t o  introduce now tne  a b s t r a c t  
concept of " table  ronde". What you see is  an elongated t a b l e  with f i v e  dis t inguished 
speakers. They w i l l  d iscuss  i n  f r o n t  of you. I hope t h a t  every one w i l l  askquest ions 
t o  everyone ; and, a s  you know, questions from the  audience a r e  expected and w i l l  be 
welcome. 

It i s  a very agreable duty f o r  me t o  present  you the  speakers of t h i s  r o u n d  t a b l e .  
They a r e  very well known, l e t  me s t i l l  give t h e i r  name : D r  Steinberger. He beganas 
a theore t ic ian  i n  Chicago working with Te l le r  and near Fermi. However h i s  t h e s i s  was 
experimental : he was t h e  f i r s t  one, i n  1948, t o  mesure the  e lec t ron  energy spectrum 
from 11 - decay. As a theore t ic ian  he went t o  the  I n s t i t u t e  f o r  Advanced S t u d y  i n  
Princeton. There he s tudied several  decay modes of t h e  possible  new mesons. F ina l ly  
he preferred t o  be an experimental is t .  Did you not ice on t h e  d i f f e r e n t  l ist  of refe-  
rences which were handled t o  us, f o r  instance the  one given t h i s  morning byprofessor  
Kemmer, Steinberger 's  name appears i n  many d i f f e r e n t  and important experiments, eg. 
i sosp in  and $and n? production. He has always been i n  the  fo re f ron t  , working recen t ly  
with energet ic  neutr inos and p's.  Professor Steinberger i s  i n  CERN. I j u s t  dec ided to  
introduce the  speakers i n  t h e  opposite order t o  t h a t  of t h e i r  main contr ibut ion t o  
the t ab le  ronde. We l i k e  changes. So Professor Steinberger w i l l  be the l a s t  speaker. 
He to ld  me he did not intend t o  give a t a l k .  I hope he w i l l  change h i s  mind. However 
s ince he did not prepare a t e x t ,  I w i l l  give him a spec ia l  p r i v i 1 e g e : h e h a s t h e r i g h t  
whenever he l i k e s  t o  i n t e r r u p t  any speaker f o r  asking him quest ions.  

Next, I introduce professor  Nishijima. He already spoke t h i s  morning and e x p l a i n e d  
how was t h e  s i t u a t i o n  i n  Japan when h i s  country was somewhat i s o l a t e d .  His name i s  
attached t o  the Gell-Mann-Nishijima r e l a t i o n .  But you would be wrong i f  you be l ieve  
he has done nothing e l s e .  He w i l l  speak of h i s  work i n  Japan (among t h a t  o f  o t h e r  
Japaneses). He came t o  USA around 1958 t o  s tay  about t e n  years. I remember wel lo f  h i s  
work on renormalization bymasses. More general ly  h i s  sub jec t s  have been from pheno- 
menolooy t o  very neneral and fundamental. He wrote two i n t e r e s t i n g  books i n  English 
on elementary p a r t i c l e s .  I enjoyed them. I know t h a t  he wrote s e v e r a l  b o o k s  i n  
Japanese, o n c l a s s i c a l  mechanicsand advanced re la t iv i s t i cmechanics .  Although Japanese 
i s  spoken by more people than French, it j u s t  happen t h a t  most of you and myself we 
a r e  not able  t o  read t h i s  language. 

It i s  the same f o r  Chinese, the  most spoken language i n  the world and Professor Yang 
mother ' s  tongue. 

Everybody here knows t h a t  Professor Yang rece ived the  Nobel p r i z e  f o r  t h e  discoveryof 
p a r i t y  v io la t ion .  This discovery could have been a beau t i fu l  topic  f o r t i i i s  conference 
But there  has already been a book devoted on t h i s  sub jec t ,  where a l l  ac tors  havebeen 
able  t o  express themselves : t h i s  book belongs t o  a s e r i e  ed i ted  by ~ a ~ l i c /  and the  
t i t l e  i s ,  a s  f a r  a s  I remember, "AdventureinExperimentalPhysics". May be Professor 
Yang w i l l  say more about it .  Lee and Yang did f i n d  p a r i t y  v i o l a t i o n  a t  f i r s t .  I r e -  
member t o  be fascinated by t h e  p a r i t y  doublet theory they t r i e d  j u s t  before. T h i s  
theory i s  now forgo t ten  by t h e  phys ic i s t s  but probably h i s t o r i a n s  of science h a v e  t o  
know about it. Professor Yang has a l s o  h i s  name at tached t o  Yang Mil ls  equations and 
he is  very a c t i v e  i n  gauge theor ies  which seem t o  be now our bes t  approach t o  funda- 
mental equations of physics. Professor Yang has worked on a l l  t h e o r e t i c a l  aspects  of 
p a r t i c l e  physics s t a r t i n g  from angular cor re la t ions  when he a r r ived  i n  USA i n  1947 
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wri t ing  a l s o  severa l  paper with Fermi. His in f luence  has  been very g r e a t  a s  you a l l  
know, and n o t  only i n  p a r t i c l e  physics.  Lee and Yang made a l s o  l a s t i n g  c o n t r i b u t i o n s  
i n  s t a t i s t i c a l  mechanics. I assume t h a t  the  s t o r y  I read from Dyson i s  t r u e  : before  
discover ing p a r i t y  v i o l a t i o n ,  Lee and Yang had found a b e a u t i f u l  theorem of zeros  o n a  
c e r c l e  by a s t a t i s t i c a l  mechanics func t ion  and they were more exc i t ed  by t h i s  d i s c o  
very than f o r  t h a t  which was rewarded by t h e  Nobel p r i z e .  May be Professor  Yang w i l l  
comment on i t .  

My next duty i s  t o  int roduce p rofessor  TJigner. When I was a young p h y s i c i s t ,  follow- 
ing h i s  l e c t u r e s  i n  P r i n c e t o n , I  would have never dream t h a t  one day I would have t o  
p resen t  t h i s  geant of physics .  I f e e l  unable t o  do it with my own words so  I w i l l  
make some quo ta t ion  from what was w r i t t e n  on him on h i s  s i x t i e t h  b i r thday ,  t w e n t y  
y=s--ago. Let m e i u s t  t e l l  you before  t h a t  Professor  Wigner got  a degree of chemical 
engineer ing i n  Zurich and he i s  awellknown e n g i n e e r .  tie w r o t e  a f u n d a m e n t a l  
book with A. Weinberg on nuclear  r eac to r s .  He cared t h e  f i r s t  d i s e a s e s  o f r e a c t o r s  and 
h i s  t reatments  a r e  s t i l l  world wide used. Professor  Wigner i s  a l s o  a w e l l  known- 
mathematician. In  h i s  paper which appears i n  Annals of Mathematics i n  1939 he wasthe 
f i r s t  mathematician t o  g ive  a complete s e r i e  of u n i t a r y  i r r e d u c t i b l e  r epresen ta t ions  
of a compact non semi-simple group : t h e  Lorentz inhomogeneous group t h a t  we c a l l  
r i g h t l y  now, thanks t o  Wigner, t h e  PoincarL group. This paper i s  very fundameatal f o r  
quantum physics and has  an i n t e r e s t i n g  h i s t o r y .  A t  t h e  end of the  i n t r o d u c t i o n o f t n i s  
Wigner thanks Dirac (he o f t e n  says of "his  famous brother-in-lawnwhenhe speaks about 
Dirac) f o r  giving him t h e  idea  of wr i t ing  t h i s  paper i n  1929. 

E. WIGNER. - I do no t  remember. 

L. MICHEL. - I w i l l  show it t o  you. 

E. WIGNER. - Good. 

L. MICHEL. - We would a l l  be pleased t o  know more about such a d i scuss ion  b e t w e e n  
Dirac and GJigner a t  t h a t  time. It must have then appearedasan  impossible t a sk  t o  
wr i t e  these  physical  Poincar6 groups represen ta t ions .  Wigner f in i shed  it o n l y i n  1937, 
using severa l  y e t  unpublished r e s u l t s  of J .  von Neumann(one,withSzilard,ofthefamous 
schoolmates of Wigner i n  Budapest).This fundamental paper was refused f o r  publ ica  - 
t i o n  by severa l  physics  journal  and even by a m a t h e m a t i c s  j o u r n a l .  F i n a l l y  , 
J. Von Neumann took it f o r  pub l i ca t ion  i n  Annals of Mathematics. It may comfort a l l  
of us,whenone of our paper i s  refused by a journa1,to know t h a t  Wigner paper became 
a t  l a s t  one of the  most quoted paper of t h e  century ! I be l i eve  professor  Wigner even 
received a diploma about t h i s  paper. I s  it from C i t a t i o n  Index ? 

E. WIGNER. - It was the  sane people who r e f u s e  t h e  paper who wrote me about t h i r t y  
years  l a t e r  t h a t  i t  i s  one of t h e  twenty f i v e  most f r equen t ly  quoted paper.  

L. IIICHEL. - Fina l ly  you a l l  know t h a t  Wigner i s  a l s o  a famous t h e o r e t i c a l  p h y s i c i s t .  
We a r e  happy and g r a t e f u l  t h a t  he worked more than f i f t y  years  a s  a p h y s i c i s t .  This  
has a l s o  enable  him t o  see  the  experimental discovery of many of h i s  p red ic t ions .  For 
intance it seems t h a t  l a s t  year were made f o r  t h e  f i r s t  time e l e c t r o n  c r y s t a l s  ( i n  a 
surface of super f lu id  hel ium).  Wigner had invented e l e c t r o n  c r y s t a l s  more than f o r t y  
years  ago ! Let  me simply read from Review of Modern Physics ,  the  i s s u e  of 1962. "It 
sometimes appears t h a t  the re  a r e  communication b a r r i e r s  between Wigner and o the r  phy- 
s i c i s t s .  But t h e r e  seems t o  be no b a r r i e r s  between Wigner and Physics". 

"A c h a r a c t e r i s t i c  f e a t u r e  of ~ i g n e r ' s  way of working i s  i t s  down t o  e a r t h  q u a l i t y .  
There a r e  many young men who, t h e i r  heads bulging with informat ion i n  H i l b e r t  space, 
have come t o  him with  a n  i d e a  only t o  have him t r y  it ou t  f i r s t  on twobytwomat r i ces .  
It usua l ly  he lps .  Another aspect  of h i s  down t o  e a r t h  q u a l i t y  i s  a g r e a t  r e s p e c t  f o r  
knowledge of f a c t s .  I f  2 s  comes to- study a c r y s t a l  wi th  him, it i s  a good b e t  t h a t  
he w i l l  be a b l e  t o  give off-hand i t s  dens i ty ,  i t s  s t r u c t u r e ,  thermal c o n d u c t i v i t y ,  
and the  slow neutron c r o s s  s e c t i o n  of i t s  elements. Morever t h e  s t u f f  he  i s  th ink ing  
about i s  probably of t h e  r i g h t  color".  



I want t o  add something more personnal .  It i s  about h i s  g e n e r o s i t y  f o r  quot ing o t h e r  
phys ic i s t s 'works .  Many of u s ,  a s  young men, b e n e f i t t e d  from h i s  generous q u a t a t i o n s .  
I have a  theo ry  about t h a t  : what p r o f e s s o r  Wigner is  doing i s  j u s t  r ead ing  t h e  t i t l e  
and i n t r o d u c t i o n  of a  paper .  Of ten it i s  t hen  f a s t e r  f o r  him t o  t h i n k  of what should 
be i n  t h e  paper than  t o  r ead  it. And i n  h i s  quo ta t ion ,  he j u s t  c r e d i t  you f o r  every- 
t h i n g  he  would have w r i t t e n  himself  a f t e r  your i n t r o d u c t i o n .  

E. WIGAER. - I should c o n t r a d i c t  t h e  chairman. 

V.K. WEISSKOPF. - Many of u s  b e n e f i t t e d  of t h a t .  

L. MICHEL. - I want t o  in t roduced p ro fes so r  P e r r i n  who w i l l  speak i n  French. You see  
now i s  French l i f e .  I knew much b e t t e r  P ro fes so r  Wigner than  P ro fes so r  P e r r i n ,  f o r  
which I have a  high r e s p e c t .  He was i n  the  j u r y  of  my t h e s i s ,  pres ided by P ro fes so r  
L. cie Brogl ie  who w i l l  be n i n e t y  on nex t  August 15. P ro fes so r  P e r r i n  made t h i s t h e s i s  
more l i v e l y  by asking me many n a s t y  ques t ions  ; it helped me ve ry  much. As you have 
a l r e a d y  heard du r ing  t h i s  meeting, P r o f e s s o r  F. P e r r i n  was ve ry  a c t i v e  from t h e  d i s -  
covery of n e u t r i n o  up t o  t h e  d iscovery of t h e  u r a n i u m f i s s i o n ;  h i s  l a s t  work  w i t h  
J o l i o t  Halban and Kowarski i s  famous. A f t e r  t h e  war he  d i d  n o t  publ ished s o  much him- 
s e l f  because he had heavy d u t i e s .  He has  been a  long t ime t h e  head o f  t h e  F r e n c h  
Atomic Energy Commission and t h e  French n a t i o n  i s  g r a t e f u l  t o  him f o r  t h e  g r e a t  and 
gooa in f luence  he had a t  t n i s  p o s t .  

P ro fes so r  P e r r i n  w i l l  speak f i r s t  on the  discoveryo: a r t i f i c i a l r a d i o a c t i v i t y .  I do 
n o t  know e x a c t l y  t h e  s u b j e c t  of t h e  t a l k  of t h e  o t h e r  members of t h e  round t a b l e  . 
They have been f r e e  t o  speak a s  they l i k e  with t h e  on ly  c o n s t r a i n t  of a  t ime t a b l e .  
However I do no t  want t o  rush  them. So l e t  u s  ag ree  t h a t  t h i s  round t a b l e  w i l l  be , 
l i k e  t h e  T.V.  show, open end. It w i l l  f i n i s h  when every  member of t h e  round t a b l e h a s  
f i n i s h e d  t o  speak and ask q u e s t i o n s t o  t h e  o t h e r s .  

I now c a l l  on  P ro fes so r  P e r r i n .  


