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Three new experiments concerning coherent production from n u c l e i  

a r e  discussed.  Evidence is  presented  from t h e  Carnegie Mel lon- I l l ino i s -  

Northwester~l-Rochester collaboration regarding coherent production of 

A mesons i n  c o l l i s i o n s  of 23 GeV/c T-  with nuc lea r  t a r g e t s  (C, Al, Cu, 2 

Ag). The cohereilt A2 c ross  sec t ion  which vanishes i n  t h e  forward d i r e c -  

t i o n  is t y p i c a l l y  -2% t h a t  of t h e  Al. A neutron d i s s o c i a t i o n  experiment 

conducted a t  BNI. (Rochester-BNL co l l abora t ion )  has s tudied  t h e  process 

n + pn- occurr ing coherent ly  on nuc le i .  Using t h e  o p t i c a l  model of 

Kolbig-Margolis a 30-40 mb c ross  s e c t i o n  was ex t rac ted  f o r  t h e  s c a t t e r i n g  

o f  low-mass p.11- systems on nucleons f o r  momenta of -13 GeV/c. A s i m i l a r  

experiment conducted a t  FERMILAB (FNAL, Univers i ty  of Massachusetts,  

Northwestern, Rochester Collaborat ion)  has ind ica ted  t h a t  a t  h igh  ene rg ies  

(-200 GeV/c) Coulomb e x c i t a t i o n  o f  t h e  neutron accounts  f o r  t h e  major 

p a r t  of t h e  r e a c t i o n  n + Pb -+ (pn-) + Yb. While pn- production on C is 

dominated through Pomeranchukon exchange. 

* 
.- -. .-1 Paper presented a t  t h e  Vth l n t e r n a t i o n a l  Symposium on Many-Particle 

Hadrondynamics (Eisenach/Leipzig 1974). 
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Coherent Productj.on of A2 Mesons 

One of a s e r i e s  of coherent-production experiments performed a t  

Brookhaven Laboratory by t h e  Carnegie-hlellon, Northwestern, Rochester 

Collaborat ion,  involved a s tudy of t h e  d i s s o c i a t i o n  of 23 GeV/c v- 

- + -  
mesons i n t o  T v T systems using nuclear  t a r g e t s .  Using t h e  I l l i n o i s  

+ + 
ana lys i s  techniques1, t h e  1 S-wave and 2 D-wave con t r ibu t ions  t o  

t h e  three-pion  mass spectrum nea r  1 . 3  GeV were examined a s  a funct ion  

of t ' .  The r e s u l t s  o f  t h i s  a n a l y s i s  i n d i c a t e  t h a t  t h e r e  is  a s i z e -  

a b l e  coherent component i n  t h e  A production c ross  sec t ion  o f f  nuclear  
2 

t a r g e t s .  This  coherent enhancement i s  c l e a r l y  seen i n  t h e  peaks ob- 

+ 
served i n  Fig. 1 f o r  t h e  2 sp in -pa r i ty  component f o r  t '  < 0.05. The 

f a l l  of t h e  A2 c ross  s e c t i o n  a t  t '  = 0 i s  due t o  t h e  h e l i c i t y - f l i p  

n a t u r e  o f  t h e  production process.  This  r e s u l t ,  taken toge the r  with 

1 t h e  known weak energy dependence f o r  A production i n  hydrogen , 2 

speaks f o r  a Pomeranchukon-exchange mechanism i n  A production.  2 

Neutron Dissocia t ion  Using Nuclear Targets  

Figure 2 d i sp lays  t h e  t '  s p e c t r a  measured i n  a s tudy of neutron 

d i s s o c i a t i o n  i n t o  pr-  systems a t  Brookhaven Laboratory. Typical  mass 

spec t ra  obtained i n  t h i s  Rochester-BNL experiment a r e  shown i n  Fig.  3 .  3 

Using t h e  Kolbig-Margolis o p t i c a l  model4, t h e  au thor s  have performed 

f i ts  t o  t h e  r a t i o s  o f  t h e  observed pv- production c r o s s  sec t ions  on 

var ious  n u c l e i  and e x t r a c t e d  a 30-40 mb value  f o r  s c a t t e r i n g  of t h e  



( p - )  system of -1.4 GeV mass on nucleons. These r e s u l t s  a r e  s i m i l a r  

t o  those  obtained previously f o r  t h e  s c a t t e r i n g  o f  uns tab le -pa r t i c l e  

systems i n  nuclear  mat terS ,  i n  t h a t  t h e  c ross  s e c t i o n  ex t rac ted  f o r  

the  s c a t t e r i n g  of a  produced system i s  e s s e n t i a l l y  t h e  same a s  t h a t  

f o r  t h e  inc iden t  hadron. 

Neutron Dissocia t ion  a t  FERMILAB 

To g ive  a  f l a v o r  f o r  how a  d i f f e rence  i n  inc iden t  momentum a f f e c t s  

t h e  coherent e x c i t a t i o n  of t h e  neutron i n  i t s  d i s s o c i a t i o n  i n t o  (pa-) 

systems on nuclear  t a r g e t s ,  I provide i n  Figs .  4 and 5 pre l iminary  r e -  

s u l t s  from t h e  FERMILAB, Univers i ty  of Massachusetts,  Northwestern, 

Rochester Collaborat ion a t  F N A L . ~  The d a t a  a r e  f o r  neutrons i n  t h e  

momentum range of 170-230 GeV/c. The (pa-) mass s p e c t r a  i n  Fig. 4 a r e  

f o r  production on a  C and a  Pb t a r g e t .  The Pb d a t a  a r e  q u a l i t a t i v e l y  

d i f f e r e n t  from t h e  low energy r e s u l t s  shown i n  Fig.  3  i n  t h a t  a  l a r g e  

excess i s  observed i n  t h e  A(1236) mass region.  This excess i s  due 

e n t i r e l y  t o  t h e  l a rge  Coulomb production c ross  s e c t i o n  a t  high energy, 

which is dominated through A0(1236) production.  A Pb-C sub t rac t ion  

i s  shown a t  t h e  bottom of Fig. 4 and compared t o  t h e  shape of t h e  pa- 

mass spectrum expected from a  simple Primakoff production formula. 7 

I t  is seen t h a t  the  d i f f e r e n c e  between production i n  Pb and i n  C can 

2 be l a r g e l y  accounted f o r  by t h e  Z dependence of t h e  Coulomb production 

c ross  s e c t i o n .  Figure 5  i l l u s t r a t e s  t h e  f a c t  t h a t  t h e  A0(1236) s i g n a l  

i s  due t o  t h e  low-t Coulomb e x c i t a t i o n  process .  Because Coulomb pro-  

7 .  duct ion is an understood process,  i t  is intended t o  use the A(1236) 



signal as a normalization so as to study in detail the nuclear excita- 

tion of the neutron which is thought to proceed through Pomeranchukon 

exchange. 
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Figure Captions 

1. Momentum t r a n s f e r  dependence of t h e  J' = 1's and 2 ' ~  waves i n  

- + - 
II- + (TI II IT ) d i s s o c i a t i o n  on nuc lea r  t a r g e t s  a t  23 GeV/c. The 

three-pion mass i n t e r v a l  i s  1.2 - 1.4  GeV. 

2. Momentum t r a n s f e r  dependence o f  t h e  d i s s o c i a t i o n  of neutrons i n t o  

p ~ -  systems of -1.4 GeV mass f o r  neutron momenta nea r  1 3  GeV/c. 

The curves a r e  c a l c u l a t i o n s  using an o p t i c a l  model. 

3 .  Mass s p e c t r a  f o r  coherently produced ( p ~ - )  systems i n  C and Pb 

t a r g e t s  a t  -13 GeV/c. 

4. Mass spect ra  f o r  coherent e x c i t a t i o n  of n  + (PIT-) a t  -.200 GeV/c. 

The d i f f e rence  between t h e  shapes o f  t h e  C and Pb d a t a  a t  small 

masses can be a t t r i b u t e d  t o  Coulomb e x c i t a t i o n  of t h e  neutron i n  Pb. 

5 .  Evidence showing t h a t  t h e  low-mass excess i n  high-Z mate r i a l  

i s  due t o  t h e  l a r g e  Coulomb e x c i t a t i o n  process a t  h igh  energies  

f o r  small  values of t .  





12 < p < 14 GeV/c 
d t'd m 1.350 < m c 1.450 GeV 
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