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SUMMARY OF KAOS FACTORY WORKSHOP "  'C^~->

W  c
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U n iv e r s i t y  o f  W as h in g to n , S e a t t l e *  W ash in gton  98295

a b s t r a c t

S oa e  h i g h l i g h t s  o f  th e  p h y s ic s  s e s s io n s  o f  th e  w orkshop  a x e  p r e s e n te d .  
P a r t i c u l a r  em phasis  i s  p la c e d  on  th e  i n v e s t i g a t i o n s  w h ich
can  b e  c a r r i e d  o u t  w i t h  k aen s  and a n t ip r o t o n s  th a n  w i t h  p io o s  am i p r o to n s .

I .  INTRODUCTION

The o r g a n iz e r s  o f  th e  Kaon F a c t o r y  W orkshop c h os e  a non—e x p e r t  t o  
s u s s a r i z e  th e  p h y s ic s  d is c u s s io n .  P e rh a p s  th e y  re a s on ed  t h a t  th e y  w ou ld  
g€.t a  c o r e  b a la n c e d  o v e r v ie w .  u nd ou b ted ly ,. I  w i l l  d is a p p o in t  them in  th a t  
c y  own; b ia s e s  c o l o r  th e  p r e s e n t a t io n  th a t  you  a r e  ab ou t t o  h e a r .  I  
a p o lo g is e  b e fo r e h a n d . In  a y  r e v ie w  I  w i l l  g i v e  n aa es  o f  s p e a k e rs  o r  o th e r  
r e f e r e n c e s  o n ly  when th e y  a r e  r e q u i r e d ,  a s  s e v e r a l  s p e a k e rs  o v e r la p p e d  in  
th e - p h y s ic s  th e y  p r e s e n t e d .  ( I  o u s t  a d a i t  t h a t  a n o th e r  r e a s o n  i s  co w - 
a r c i c e ,  a s  I  arr. n o t  c e r t a in  in  a l l  c a s e s  a s  t o  who d e s e r v e s  th e  c r e d i t s . )
I  a p o lo g i z e  t o  a l l  th e  s p e a k e rs  and c o n t r ib u to r s  b e fo r e h a n d . T a b le  1 l i s t s  
th e  s p e a k e rs  i n  th e  s e s s io n s  I  a t t e n d e d .  T h e re  was a l s o  a t e c h n ic a l  
s e s s io n ,  v h ic h  was h e ld  s im u lta n e o u s ly  w i t h  a p le n a r y  s e s s io n ,  * tv! w h ich  I  
r . is s e d .

V - a r  i s  th e  i n t e r e s t  in  an a c c e l e r a t o r  t o  p rod u ce  kaons? In  .g e n e ra l 
t e r t L j ,  th e  i n t e r e s t  c e n t e r s  on th e  n u c le a r  p h y s ic s  .s tu d ie s  w h ich  can  b*= 
c a r r i e d  o u t  v i t h  th e  n e x t  g e n e r a t io n  o f  h ig h e r - e n e r g y  (3 -4 0  G e V ), h ig h -  
i r . r ^ r . s i t y  (1 - iC O  uA) a c c e l e r a t o r s .  The ra n ge  o f  p a ra m e te rs  i s , l a r g e ;  d e ­
s ig n  s t u d ie s  a r e  n o t  c o r p l e t e .  To  a y  k n o w le d ge , such  a c c e l e r a t o r s  a r e  be­
in g  c o n s id e r e d  a t  TK IU KF, a t  LAMPF, a t  CER11 ( t h e  p rop o sed  lo w -e n e r g y  
a n t ip r o t o n  r in g  -  LSaSO , and in  th e  oSSK- The lu r e  o f  such  a c c e le r a t o r s  
l i e s  in  th e  h ig h - q u a l i r y  kaon  and a n t ip r o t o n  b ea a s  th a t  th e y  can  p ro d u c e . 
S in c e  LEA?, has been  p rop o sed  a s  a d e f i n i t e  f a c i l i t y ,  l e t  ®e d e s c r ib e  i t  in  
a  l i t t l e  c e r e  d e t a i l .  The p r o p o s a l  c o n s is t s  o f  an a ccu m u la to r  r in g  w ith  

a c c e p ta n c e  w h ich  can  s t o r e  a n t ip r o t o n s  p rod u ced  a t  th e  PS ; th e se  
a r . t ip r o t e n s  can b e  c c o le d  by e l e c t r o n s  and can  b e  d e c e le r a t e d  c r  a c c e le ­
r a t e d  t o  g i v e  a n t ip r o t e n s  o f  ^ c^ en ra  in  a ra n ge  o f  300 KeV/c <> p  •<
2-6; G aV/c. D u rin g  th e  a c c u m u la t io n  and c o o l in g  p e r io d  r  i a p u r i t i e s  d ec a y  
av-ay, s o  th a t  a c le a n  w ith  h ig h  e n e rg y  r e s o lu t io n  (5p/p  <  10~"3)  can

o b t a in e d . A oear: o f  t«<»n 13T p/sec i s  e n v is a g e d -  The q u a l i t y  o f
th e  r e a ^  A l lo w s  cr.e t o  p la n  e x p e r im e n t  such as pp on es  in  a gaseou s  h y o ro -  

' gen  t a r t - s t '1 0  cr. lo n g  a n c  a t  a c - o s p h e r ic  p r e s s u re -
N nt a l l  th e  w ork  i s  on th e  d r a w in g -b o a rd s . .T h e r e  a r e  lo w e r—e n e rg y  a n d .

I c v e r - i n r e n s i r y  K- an d /cr a r . t ip r o to n  beatas a v a i l a b l e  a t  th e  B rookh ayeh____ p c .
N-aC ional la b c r a : ^ r y  , 'f r o n  th e  A C S ), a t  CESZv (fro™ , th e  P S ) ,  a n d ia t  th e  KEH 
in  Jan an . I d d e ^ r - s t r a t e  th a t  a c t u a l  d a ta  e x i s t ,  I  show y o u  in  F i g s .  I  
and 2 sotre e x p e r im e n ta l r e s u l t s  o b ta in e d  by th e  C im e g ie - M e l lo n  U n iv e r s i t y  
grou p  and p r e s e n te d  b y  R . A , E is e n s t e in  on  th e  e l a s t i c  s c a t t e r in g  o f  SC* and 

a - c .  The v a r io u s  c u rv e s  a r e  o p t i c a l  m odel a n a ly s e s  w h ich  w e re  d i s ­
cu ssed  a t  th e  sa n e  s e s s io n .  You  s i g h t  n o te  th a t  th e  f i t  t o  th e  1C1" e l a s t i c  
s c a t t e r i n g  c r o s s  s e c t io n  i s  r e c a r k a b ly  g o o d . I  b e l i e v e  th a t  we a r e  l i k e l y  
t o  s e e  an in c r e a s in g  erapnasis on  in v e s t i g a t i o n s  w i t h  K - and p  p r i o r  t o  th e  
n e x t  c o n fe r e n c e  in  t h i s  s e r i e s .
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f c r c e .  c h a rg e  s y ^ e t r y - b r - e a k in g ,  v i a  Ac -Z c n ix in g ,  c a y  b-3 r e l a t i v e l y  l a r g e  
vn t.-ve s y s te m . The K“ X f o r c e ,  i l l u s t r a t e d  in  F i g .  3 { b ) ,  a l& o  d i f f e r s  
c o n s id e r a b ly  f r o r .  th e  ~N f o r c e .  The K~N sy s tem  can and d oes  f o r a  r e s o ­
n an ces  ;  c l o s e  t o  th r e s h o ld  t h e r e  a r e  th e  '(1 -1 0 5 )— a c t u a l l y  s l i g h t l y  b e lo w  
th r e s h o ld  and th e  A (1 520) > w h ich  has a s m a l l  w id th  o f  o n ly  ~15 MeV.
A g a ir . ,  i t  i s  t h i s  d i f f e r e n c e  fr o c i  th e  much s h o r t e r - l i v e d  £ (1 2 3 2 ) fo rm ed  by 
p io n s  w h ich  i s  b e in g  a c c e n tu a te d  b y  p h y s i c i s t s .  Can or.e p r o f i t a b l y  u se 
th e  s m a ll  w id th  o f  th e  ,‘. (1 5 2 0 ) a s  a t o o l  t o  s tu d y  t h e  e f f e c t  o f  th e  
n u c le a T  c e d iu ^  on  a re son a n c e?  What a r e  th e  e f f e c t s  o f  th e  F e rm i -m otion , 
o f  c o l l i s i c r . a l  b r o a d e n in g ,  and o f  r>e*; c e c a y  c h a n n e ls  u n a v a i la b le  t o  th e  
f r e e  / .(1 5 2 C )?  Ve h e a r ( s e v e r a l  t a lk s  or- th e s e  n a t t e r s .

Cr c o u r s e ,  s t u d ie s  o f  th e  f r e e  p a r t i c l e s  a r e  u s e fu l  f o r  t e s t i n g  and 
l i m i t i n g  p ro p o sed  b a s ic  t h e o r ie s  o f  ; p a r t i c i e  p h y s ic s .  R ec en t gau ge 
t h e o r i e s  w h ich  c o  n e t  c o n s e rv e  cuon nuriber p r e d i c t  a  s m a l l  b r a n c h in g  r a t i o  
(1 0 ~  V- - I C T ^  ? ) f o r  -  e ~ v : ; th e  p r e s e n t , e x p e r i m e n t a l l i m i t  i s  2 *  1 0 " * .  . C
T h is  r a t i o  a l r e a d y  X  s e t s  l i m i t s  on  th e  mass (̂ >#30 T e V ) o f  th e  gau ge  ( ^ ~
bo so n  e> :changed , and th e  e x p e r im e n ta l l i c i t  can  u n d ou b ted ly  b e  im p ro ved .
O th e r  r a r e  d e c a y  irodes a r e  a l s o  o f  i n t e r e s t . ,

The r e l a t i o n s h ip  o f  th e  s tu d y  o f  th e  s t a t i c  p r o p e r t i e s  o f  s t r a n g e  
p a r t i c l e s  ar.c re s o n a n c e s  t o  t h e i r  u n d e r ly in g  quark  s t r u c t u r e *  t o  co n fin e^ - 
r - r . t  and t c  ( p e r t u r b a t i v e )  QCD w as a l s o  d is c u s s e d .  The p r e s e n c e  o f  th e  
s t r a n g e  y a le r .e e  qu ark  b r in g s  in  a  new d e g r e e  o f  freed om  w h ic ‘.i e n r ic h e s  th e  
■ sp e c rro s to p y  and may g i v e  c s  new i n s i g h t s . in t o  th e  mechanism  o f  qu ark  co n - 
f i r . e T e ^ t  3r.c hew t o  a p p ly  Q O  t o  t h i s  p rob le m .

ih e  a n r ip r c t c n ,  in  c o n t r a s t  co r.he R’*’ , i s  p e rh ap s  th e  m ost s t r o n g ly  
a s s o r t e d  h a d ro n ic  p rob e  o r  n u c l e i .  I t  i s  t h e r e f o r e  e x c e e d in g ly  s e n s i t i v e  
t o  th e  n u c le a r  s u r f a c e ;  t h i s  i s ,  in  f a c t ,  one  fe a t u r e  v h ic h  c a k e s  th e  
r tu d y  o f  p - a t e n s ^ o f  i n t e r e s t .  I n  a d d i t io n *  a s  we h eard  in  a  r e p o r t  b y
H ,“ X . Char., th e  No re s o n a n c e s  (b o ryon iu rr.) e x h ib i t  r a t h e r  s t r ik in g ;  fe a tu r e s , ,  
w h ich  n ay  g i v e  o n e  in s i g h t  in t o  th e  u n d e r ly in g  qu ark  s t r u c t u r e  o f  n u c le o n s .
A r e  th e  n arrow  re s o n a n c e s  n e a r  th r e s h o ld  an  in d i c a t i o n  o f  a  sy s tem ?
A re  t h e r e  bound pp s t a t e s ,  and i f  s o  w hat i s  t h e i r  c h a ra c t e r ?  Can p” ab­
s o r p t io n  be u sed  t o  f o ”  n u c le i  f a r  f r o -  -he r e g io n  o f  s t a b i l i t y  th rou gh  
m u lt ip le - :  e m is s io n  p r o c e s s e s ?

: : i .  s o ^  p h y s ic s  q u e s t io n s

L e t  r *  su r-r .a rize  s c ~ e  o f  th e  p h y s ic s  w h ich  becom es a c c e s s ib l e  w i th  
kasr. s a c  a n t ip r o to r .  ?•r o z s S  b y  p o s in g  o  s e r i e s  o f  q u e s t io n s .  The q u e s t io n s ,  
a s  su ch , v e r s  n or r a is e d  a r  th e  w orksh op * though  many o f  th en  (b u t  n o t  
a l l *  d is c u s s e d  th e r e .

1,» Can th e  K^N (p r im a r i l y  K^n) f o r c e  b e  d e te rm in ed  w ith  s u f f i c i e n t  
p r e c i s i o n  t o  a l lo w  cn e  t o  use K"r s c a t t e r in g  a s  a  t o o l  t o  e x t r a c t  n eu tron  
d e n s i t i e s  cr.d p a r t i c u l a r l y  n eu tron  r a d i i  o f  n u c le i?  I t  i s  th e  la c k  o f  such 
i ; : : c r r . s t i o s  w h ich  a t  p r e s e n t  p r e v e n ts  th e  u se o f  KT*" beams to  d e te rm in e  
n eu crcr. r a d i i .  The i s o s p in  1 f o r c e  a p p ea rs  t o  b e  r e p u ls i v e  in  lo w  
p a r t i a l  w a v e s , bone c o n t r ib u t io n s  t o  th e  f o r c e  a r e  shown in  F i g -  3 ( b ) .

2 )  D oes th e  meson p r e f e r e n t i a l l y  e x c i t e  s im p le  modes o f  n o t io n  o f  
th e  n u c le u s , e . g . *  th e  g i a n t  i s o s c a l a r  re son a n c es?  In  o th e r  w o rd s *  i s  i t  
a  u s e fu l  a s  w e l l  a s  new p rob e  o f  n u c le a r  s t r u c tu r e ?  I c  a p p ea rs  th a t  such 
i s  th e  c a s e .

I I .  DIFFERENCES OF PROBES

Ehat is it that makes kaons and antiprotons interesting probes for 
nuclear studies? It is primarily the differences of their interactions 
with nucleons which appeal to the nuclear physicist. The r* has strange­
ness +1; since there axe no barrens vi th such strangeness* the FT1, cannot 
be absorbed in nuclei to form hyperfragnents. For both K**, the long-range 
single-pion exchange force with nucleons is absent. The IC4’ is the weakest 
known hadronic probe of the nucleus. It na? scatter only elastically or 
inelastically, except for forming ’'exotic* 7* resonances at momenta above 
-*'■800 MeV/c. In the quark language, which is becoming "de rigeur** at these 

j y  conferences , such resonance* are thought to be 3-quark objects - they
ate narrow resonances* From the above consideration?, It follows that 
the mean free path of K* particles in nuclei below ~-S00 *5dY/c is large,
>5 fta.

In contrast to IC4* particles, the XT interacts strongly with ©acleons. 
Because its strangeness is -1, it can be absorbed readily by single 
nucleons to form hyperons. It thus differs fron piorrs which are absorbed 
primarily on two nucleons. This difference, alcne, makes tr studies r^re 
sensitive to the nuclear surface than pions. >iorecver * it is this absorp­
tion mechanism which permits tts to study hypernuclei, a subject -which was 

. / presented earlier at these sessions by B. Povh, The force is quite
-y . different trow the UN one. As we heard, there is some evidence that the

spin-otbit force is very: weak. The one-pion exchange force is absent, 
except through isospin wixing of the "° and Z°t but K and K* exchanges are 
allowed (see Fig. 3(a)]. Because of the long range of the pion exchange

Fig. 3. Contributions to (a) a AK force, (h) a K-Ii force.



3 ; Vo a t  i s  th e  n a tu re  o f  ’ ’e x o t i c "  Z * re s o n a n c e s ?  Can one s tu d y  th e  
e c t e c t s  o f  t h e  n u c ie a r  red iu ir. on  th e s e  re son a n c es  i a  i n e l a s t i c  K *  s c a t t e r ­
in g  T i i is u r e ^ e n ts ?

K~ voŝr.
1 ) ' “".at I s  th e  n a tu re  o f  th e  K_ S fo r c e ?  S o -e  c o n t r ib u t io n s  a r e  ,  *

s k e tc h e d  in  ~ i g .  3 ( a ) .  Hov v e i l  car. one d e te rm in e  th e  ‘-N, th e  IX ,  and / * *
th e  -X f o r c e s  w ith  k ”  bean s?  C o n s id e r a b le  in fo r m a t io n  has a l r e a d y  been  
o b ta in e d  on th e  .\ZS f o r c e .

2 ) I t  s e c = s  th a t  a s tu d y  c f  th e  A (152C ) in  th e  n u c le u s  may h e lp  us 
u n d ers ta n d  th e  e f f e c t  o f  th e  n u c le a r  tnediusi on a n arrow  re s o n a n c e . W i l l  
such s t u d ie s  h e lp  us t o  s o r t  o u t  w hat happens t o  a  b r o a d e r  re son a n c e  such  
as  th e  i . (1 2 3 2 }?  Tc w hat e x t e n t  w i l l  i t  h e lp  us u n d ers tan d  w h a th a p p e tts  
a t  h ig h e r  e n e r g ie s  w h e re  o v e r la p p in g  Y *  re son a n c es  o ccu r?

3) Can k a c r . ic  a t c r s  b e  u sed  t o  s tu d y  th e  n u c le a r  s u r fa c e ,  o r  a r e
such  s t u d ie s  s p o i l e d  b y  o u r  la c k  o f  k n ow led ge  o f  th e  K“Tf f o r c e  and th e  
r c l e  o f  th e  / .(I i0 5 > ?  can  we l e a r n  f r o a  I -  a ton s?

I s  th e  r e c c i l l ~ s s  fc -rrva tion  o f  hypercm s (p j--  550 K cY /c f o r
pvy* "" 300 ;*.e7/c f o r  - c )  an  im p o r ta n t n e c h a n is ^  in  th e  fo rm a t io n  o f  h y p e r ­

s'; T h e  r t u C y  o f  h y p e r r .u c le i  h as  a lr e a d y  b ee n  a  r i c h  s o u rc e  o f  new 
in fo r m a t io n .  I t  i s  z r o z  th e s e  s t u d ie s  th a t  f e a t u r e s  o f  th e  AX f ^ r c e  h ave 
b - v “  d ed u ced . A t  th e  w ork sh op , th e  s t a r t  o f  a  t a b le  o f  A -h y p e ra u c le a r  i s o ­
to p e s  w*5 s h v .r . .  How f a r  w i l l  we be .a b le  t o  e x te n d  t h i s  t a b le  and what 
s u r p r is e s  w i l l  we f in d :

t )  Does th-rr A r e a l l y  b eh a ve  l i k e  c  s p in l e s s  s t r a n g e  neutron , in  h y p e r­
n u c le i?  VTr.r-1 k in d s  o f  r.ev in fo r m a t io n  can  we e x t r a c t  from  d e t a i l e d  h igh  
r e s o lu t i o n  ( K " , r ~ )  and fr e s i (K '" . - “ v )  s p e c t r o s c o p ic  s t u d ie s  o f  Jl h y p e r -  
n u c le i?  T h is  i s  c l e a r l y  a r i c h  f i e l d  o f  s tu d y ,  in  w h ich  th e  A can  b e  con­
s id e r e d  a s  a s t r a n g e  p rob e  c r  " i - p u r i t y " . What a r e  th e  s t r u c t u r a l  ch anges  
brcu?;h t a b o u t by  th e  p r e s e n c e  c f  t h i s  im p u r ity  in  th e  n u c le a r  ced itx e?  Can 
o r .c ,  f c r  ,in s t a n c e ,  s tu ^ y  c o r e  p o l a r i s a t i o n  in  t h i s  way?

7) 2 o stran c-_-ress  a r .a lc g  re son a n c es  e x i s t  in  h eavy  n u c le i?  Th ese
S 'J v :) g e r . v r i l i r a t  :o r.s  o f  th e  5c (2 )  is c b a L 'ic  a n a lo g  re son a n c e?  h ave  been  
p r e - i . c t - ic ,  b u t  n e t  y e t  o b s e r v e d .  T h ey  a r e  s t a t e s  w ith  th e  sar'e  a n tisy rr j-  
t c e 'r i c  s p a c e - s p in  s t r u c t u r e  a s  th e  n u c leu s  w ith  a  n e u tro n  in s t e a d  o f  a  A , 
c.-er. sh o jgh  th e  ?sm 1 £ p r in c i p l e  d ees  n s t  r e s t r i c t  th e  .1 o r b i t a l s  a 5 i t  
i o c »  th o s e  o f  neu trcr-.s .

S ' V h at i s  t i  e  n a tu re  o f  5V ( 2) s y rr - .^ tr y -b r e a k in g  f o r c e s  a t  low  
e r s r . r - e s ?  S tu d ie s  o f  th e  Zll and f o r c e ?  arid c f  T h y p e r r .u c ie i  sh ou ld  be 
h ~ ' r : u l  ir . cc t i m i n g  ar. answer t c  th is- q u e s t io n .  A re  Z h y p e r n u c le i  s u f f i ­
c i e n t l y  s t a b le  « r c  c r o s s  s e c t io n s  f c r  p r o iu c ir .g  t h e -  s u f f i c i e n t l y  la r g e  
th a t  th e y  car. =■_- s tu d ie d ?  A re  th e r e  stran -gen ess  -  2 ;  h y p e rn u c le i?

9) Can we ur.derst*r.i the double char.ee exchange reaction for kaons 
sufficiently '-ell to u.̂ c it as a s?-ictrosĉ pic cool? r— ■ • -------,

12; T~e K * ) r e a c t io n  can  be i:sed t c  p rod u ce  AA b^; c h y p e r s u c le i .  ^  .
V r.s t w i l l  s t u d ie s  c f  t h ^ f r e a c t i o n s  t e l l  us a b ou t th e  AA f o r c e ?  Can th e  < ; ----
re - ic c ic n , be used t o  e x p lo r e  th e  u n d e r ly in g  6-q u a rk  b a s i i  f c r  £A h y p e r -  
n u c le i?

11 ) The d e c a y s  o f  V * 's  and Z * 's ‘ p a y  be am enable t o  q u a rk -p a r to n  and 
QCO r c d e l  s t u d ie s ,  w i l l  such w ork  b e  f r u i t f u l  in  t e a c h in g  us abou t th e  
c o r r e c t i o n  o f  th e  qu ark  ar.d =eso r. p h y s ic s  ap p roa ch es?

1 2 ) How u s e fu l  a r e  beans f o r  s tu d y in g  n u c le a r  s t r u c tu r e ?  A lth ou gh
b ea ~ s  o f  K'- o r  ^  and Ks  a e s o ns w ere  n o t  ivt rhw c y r 4 y  t p a s t  i_ ^ C  S S f

tctxkikcp

*

regeneration experiments suggest that studies with then can yield informa­
tion on nuclear densities.

13 ) Kill studies with kaon hearts help us to understand better the 
connection between the quarlc and taeson pictures oi hadrons and their 
forces? •

14) Can the rare decay modes “*■ P;e= and K- -+ r  ̂ -e- be observed?
If sc* they cay revolutionise, s elicinace or tie down sor̂ e of the
ambitious gauge theories of weak, electromagnetic and strong interactions 
which continue to be proposed. Kote char both strangeness and cuon 
nuaxber are broken in these decays, whereas only r»uon nunber conservation 
is spoiled in v ey. .

1 5 ) Can weak interactions be studied usefully vith kaon bcaas? Tor 
exanple, there have been suggestions that the Cabibbo angle reduces to
0* in strong electrooagaetic fields. Can this prediction be rented?

The above questions refer to only parts of the issues raised by the 
speakers in the workshop. Iz is clear that one can use kaons, r.vch like 
pions, to probe nuclear spectra and other nuclear properties* I thought 
it more helpful to stress the difference of the physics questions that 
can be explored with kaons rather than pions. Although I have presented 
the physics in rerws of <roestlons, 1 should point out that I believe th»> ^
a n s w e ^ to  tct^y Q u e s t io n s  b<. **Xes” - ^aon. b^a^s  ^ 2 . o p e n  new and ___
interesting avenues with which co explore nuclei and hadxonio p r o p e r t ie s *

A n t ip r o t o n s
A lth o u g h  t h e r e  was c o n s id e r a b ly  l e s s  em phasis in  th e  w orkshop  ??; i n t i -  

p r o to n s  th a n  on k a o n s ,  s tv d i.e s  w ith  t h i s  p ro b e  can b e  a  r i c h  s o u rc e  c f  r t v  
i n s i g h t s .  V e  h eaT d  a b o u t s<xie o f  t h e s e  p o s s i b i l i t i e s  f r e e  H C n i n -

1 )  What i s  th e  r e la t i o n s h ip  o f  th e  Z Z  f o r c e  t o  th a t  c f .  tw e z r v z Z c c -t ?  
I n  a s in g le -b o s o n -e x c h a a rg e  n e d e l ,  th e  r e a l  p ^ r ts  o f  th e s e  p o t e n t ia l s  a r e  
r e l a t e d  b y  G - p ^ r i t y .  The s h o r t  ra n ge  ^ -e x c h a n g e  p o t e n t i a l ,  f o r  in s t a n c e ,  
b e c o c e s  s t r o n g l y  a t t r a c t i v e .  B u t w hat i s  th e  e f f e c t  o f  th e  .a is o r p i ic n ?

2 ) A re  t h e r e  botmd s t a t e s  o f  th e  pp s y s te m , £ud i f  s o  w hat a re  t h e i r  
quantum au& bers and o th e r  p r o p e r t i e s ;  A t e  th e s e  q~q~ o r  q ''q~ b^end cu ^ rk  
s t a t e s ?

3 )  _How tcany n arrow  re son a n c es  a r e  th e r e  c lo s e  t o  th r e s h o ld  o f  th e
pp s y s t e c ?  V h at i s  t h e i r  s t r u c tu r e ?  A re  th e y  q^q*" s ta c e s  o r  th * v  
s i t s p ie r  "n r o le c u la r ”  t y p e  s t a t e s ?  ca u ses  t h e i r  s ^ a l l  w id th s ?
Why do  th e y  d ec ay  p re d o m in a n tly  t o  3 c  r a th e r  than  t o  p i ^ s ?

* )  The pd r e a c t io n  &ay b e  used t o  e x p l o r e  pn i t a t ^ s -  L i k e - i c e  th e  
c h a rg e  e rch a n ^ e  o f  a n t ip r o t o a s  e i g h t  bemused t o  s tu d y  np s t a t e s  -and r e s c -  
c a n c e s .  • s u r p r is e s  A w a it  us th e r e ?

5 )  The a n n ih i la t io n  o f  ?  &y c  pres*.*r%sbly o ccu rs  in s id e  th e  quark 
b a g .  The a n t ip r o to r .  thus a p p ea rs  t c ' b e  a p r i r e  c a n d id a te  t o  t e l l  us s t o r ­
th in g  a b o u t th e  u n d e r ly in g  qu ark  s t r u c t u r e  o f  n u c le o n s , o f  th e  s i c e  and 
c h a r a c t c r  o f  th e  b a g , and o f  th e  c o n n e c t io n  b etw een  cu a rk  and r e s o n  
p h y s ic s -  W i l l  t h i s  g o a l  b e  r e a l i z e d ?

T h e  s tu d y  o f  p -n u c le u s  s c a t t e r in g  shows a  t o t a l  c r o s s  s e c t io n  
l a r g e r  th an  2 ir (5 / 3 )^ r 2)> ), tw ic e  t h e  g e o a e t r i c  a r e a  c f  an o b je c t  w i th  u n i-  
f o n t  d e n s i t y  o f  t b s ' r a d iu s  { r 2 } ^ 2 - . W i l l  th e  e x p e c t a t io n  o f  u s in g  p a tcrts  
t o  s tu d y  t o e  ex trem e  o u t e r  e d g e s  o f  th e  n u c le a r  s u r fa c e  b e  r e a l i z e d ?

7) Vith p beams oz>e can form I/, end other exotic system such 
«s 2KN. What are their properties?



- a C  too M W / c  

H% H<V

CH V  -  HmSTO-J -3*11-

- V'P'7 - *•»'. T T ^’.'Pc^ *

—  K P » T  -  t o t T *  M ( , l£  T £ / W S f t > £ n j

—  Tk\jg£-W Al *€ £ W'PlfcK. I

f UtTH *D-UJA\l€) /

Calculations goaS^TH4L

* TASAKifJ

The charge exchange reaction of p" can give n beams- These open, yet 
another field of study.

Again. I have not discussed j> nucleus scattering to scody spectroscopy. 
Polarized p* beams open op yet nev horizons.

IV .  CONCLUSIONS

The workshop demonstrated that a new and exciting realm of physics 
would be opened by a higher-eaergy accelerator, euphemistic* 11y called a 
Kaon Factory.

Finally, on behalf of all of the participants In Che workshop, 1 
would like to thank the organizers: Harold Fearing, J. Reginald &ichardsea„ 
and especially Michael K. Craddock who did mo*z of the work, for o r g a n iz in g  
a very stimulating set of sessions.
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■ *■- 4*'C elastic scattering differencial cross section. /
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F ig «  2 , K** +  A*C  e l a s t i c  s c a t t e r i n g  d i f f e r e n t i a l  c r o s s  s e c t i o n .
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