
THE ROCKEFELLER INSTITUTE

A Graduate Uniuersity and Research Çenter

NEW YORK, N.Y. 10 0 2 1

Ja n u a ry  18, 1965

D r, F e z a  G u rsey  
T h e o r e t ic a l  P h y s ic s  Dept.
Middle E a s t  T e c h n ic a l  U n iv e rs ity  
24  M üdafaa C addesi 
A n kara , T u rkey

D e a r  F eza :

Thanks so m uch fo r  your fra n k  le t te r  and your good w ish es .  I would 
like  to m ake a nu m ber of equally  fra n k  co m m en ts .  No doubt we both have 
the view  of Andrew Ja c k s o n  when he said , " I  intend to a s k  fo r  nothing that 
is  not c l e a r ly  r igh t and to subm it to nothing that is  c l e a r ly  wrong. "

l) Det m e begin with the question  that f ro m  the v e ry  s t a r t  has been 
m o st  d e ar  to you, that of r e la t iv is t i c  in v a r ia n c e .  F i r s t ,  I do not a g re e  (a s  
you say I do) with Sak ita  that S U (6 )  can  be defined only in the non r e la t iv is t i c  
l im it .  T h e re  i s  a d if fe re n c e  betw een a th eo ry  that is  n o n -r e la t iv is t ic  and a 
th eo ry  that can  m ake  unique p re d ic t io n s  to o rd e r  v/c. O b se rv e  that the v/c 
in question  is  an off the m a s  s sh e l l  v e lo c ity  in a th re e  point function. T h is  
la c k  of u n iqueness beyon d the f i r s t  o rd e r  in v/c e x is t s  equally  in the e f fe c t iv e  
v e r te x  of a p h o to n -e le c tro n  sy s te m . And of c o u r s e  you w ill  not b e lie v e  that 
I think fo r  th is  re a s o n  that that th eo ry  is  n o n -r e la t iv is t ic .  What is  im p o r -  
tant fo r  S U (6 )  is  that one can  m ake p h y s ic a l  p re d ic t io n s  even though one does 
not d a i m  to know the fo rm  f a c to r s  which, i t  i s  c r u c ia l  to o b s e rv e ,  a r  e 
2i co n stan t + 0[ ( —)^] n e a r  (bu t o ff !  ) the m a s  s sh e ll  ( in  the b r ic k  w all f r a m e ,  
fo r  d e f in i t e n e s s ) .

Secondly , i t  i s  indeed tru e  that the k in etic  en erg y  v io la te s  SU( 6) in a 
L a g ra n g ia n  fie ld  th e o r y . In fa c t ,  we ap p ear to d is a g re e  on the need fo r  a d is -  
t in ction  betw een f ie ld  th e o ry  on the one hand, e f fe c t iv e  v e r t e x  and S - m a t r i x  
th eo ry  on the o th e r ,  in as fa r  as S U (6 )  i s  co n ce rn e d . L e t  m e add to th is  the



2 - - D r .  F e z a  Gursey

follow ing. On Jan . 7, Luigi gave a good and c le a r  sern in ar  at NYU in which 
he ta lked  about the a lg e b ra  which you and he have co n stru c te d . I have no 
doubt that th is  a lg e b ra  is  right. The point i s ,  i t  s e e m s  to m e ,  what one 
w ish es  to conciude fro m  the e x is te n c e  of th is  a lg e b ra .  I do not w ish  to c o m -  
m ent fu r th e r  in th is d ire c t io n . When your t im e  is  r ipe  you w ill le t  m e  and 
o th e rs  know what your findings a r e  in the fo rm  of a docum ent on which you 
w ish to stand. T h is  Beg and I have done. In the seq u el which w ill be ready  
soon, we d is c u s s  the p ro b le m s in g r e a t  g e n e ra li ty .  T h is  w ork has been  done 
with ç a r e .  I f  you b e lie v e  we a r e  in c o r r e c t ,  you w ill have the chan ce  to say 
w here  and why.

( Incid entally ,,  our paper I was done and sent out b e fo re  Gell-M ann^s 
w ork ca m e  out. His s ty le  is  qu estio n ab le . Why Zweig ? B e c a u s e  he 
ta lked  of 35 and 56 with h is  a c e s .  The point which is  not fully ap p re c ia te d  
by m any is  that th is  gam e is  e x c it in g  b e ca u se  ıt  goes beyond r e p re s e n ta t io n s  
into d yn am ics . )

A gain st th is  background le t  m e co m m en t on som e o ther qu estio n s , 
notably on the q u estio n s which, you say , you had su ggested  and s ta rte d . I 
have taken  e x tr e m e  ç a r e  in r e g a r d  to acknow ledgem ent and have on m any 
o c c a s io n s  göne through the p r e - h is t o r y  with B eg  (w ith  whom, in co n fid en ce ,
I had to d isc u ss  your la s t  l e t t e r ) .  F o r  exam p le , in re g a rd  to the induced 
t e r m s ,  we have d is c u s s e d  the sen te n ce  about it  in our ( = G P R )  paper. We 
( = B P )  have not r e f e r r e d  to i t  b e ca u se  the sen te n ce  is  su b stan tiv e ly  i n c o r r e c t  
I have told both B eg  and L e e  of ybur r e m a r k ,  made r igh t a f te r  you had thought 
of induced t e r m s ,  that one can  c a lc u la te  the m ag n etic  m om ent. W ell,  one can  
c a lc u la te  it ,  but th is  has nothing to do with induced t e r m s .  In fa c t ,  i f  you 
b e lie v e  in r e la t iv is t i c  in v a r ia n c e  the way you do, you cannot p o ss ib ly  get our 
a n sw e r ,  b e c a u s e ,  i t  s e e m s  to m e , you cannot a g re e  to the r e m a r k s  on fie ld  
th eo ry  m ade in our le t t e r ,  which to us a r e  as im p o rtan t as the n u m b ers  a re .

Again, re g ard in g  the weak in te r a c t io n s ,  I have göne with B e g  ö v er  the 
d eta iled  notes which we jo in tly  m ade. The w ell known footnote 18 se e m e d  
t im e ly  and th e re  you w e re  you acknow ledged, as was f it  and p ro p e r ,  and with 
which I am  glad you a g re e .

R egard ing  the ro le  of a m a s s l e s s  p se u d o s c a la r  fie ld  as explanation  fo r  
the F i t c h  e f fe c t  ( su g g e s te d  by m e )  and its  Id en tif ica tio n  with the c o s m o lo g ic a l  
fie ld  (su g g e s te d  by y o u ) ,  I sh a ll  be glad to d is c u s s  th is  fu r th e r .  H ow ever,
I do not fe e l  I want to take the in it ia t iv e  in reopening th is  p ro b lem . I sh a ll



le t  the m a t te r  drop u n le ss  and until you e x p r e s s  a d e s ir e  to continue. 
hope you w ill  in due c o u r s e .  )

3 - - D r .  F e z a  Gursey

(I

In co n ciu s io n , I have a se n s e  of tru e  gratitud e tow ard Luigi and you 
for the things we sh ared . I would u nderstand it  i f  th is  w e re  m utual. H ow ever, 
I a c c e p t  no thanks fo r  having pushed anybody. I gave you co u ra g e , y e s ,  but 
I did not push, You r e c a l l  that we w e re  expecting  at any m o m en t a p ap er by 
G e ll-M a n n  on the s u b je c t ,  so those  thanks should go to him .

It is  m y hope that th is  exchange of l e t t e r s  m ay prove that two fr ie n d s  
can  have d if fe ren t  v iew s and need not be good c o l la b o r a to r s  due to d if fe ren t  
outlooks. I look fo rw ard  at any tim e  to fu r th e r  c o rre s p o n d e n c e ,  e i th e r  sub- 
stantive  s c ie n t i f ic  or  p e rs o n a l  or both. And, in c id e n ta lly ,  your inv itation  
s t i l i  stands. In a roundabout way I h e ard  that you th re e  have had m o re  than 
your sh a re  of i l in e s s e s  and a c c id e n ts .  I hope things a r e  b e t te r  now and want 
to a s k  you to give my love to Souha and Y oussouf.

Y o u rs ,

A. P a is

AP/ k ss
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