
Submitted to the Journal'Nuovo Cimento" 
	

TJCRL-20087 
Preprint 

COMMENTS ON THE 
BROKEN EXCHANGE-DEGENERATE 

REGGE POLE MODEL FOR 
np AND pp CHARGE EXCHANGE 

RECEIVED 
LAWRENCE 

RADIATION LABORATORY 

SEP 301970 

LIBRARY AND 
DOCUMENTS SECTION 

B. K. Pal 

August 1970 

A fl' r c' - 	 - - 	wr 	 ,.r n .4 ,, - 	 a ,, 
- sa.a S ,  S_I ¼tL.LtJ. aS_ 4. iN LI. 	VT - I •14J .1 - 

TWO-WEEK LOAN COPY 

This is a library Circulating Copy 

whIch may be borrowed for two weeks. 
For a personal retention copy, call 

Tech. Info. DivIsIon, Ext. 5545 

4 

C) 

LAWRENCE RADIATION LABORATORY 
co 

UNIVERSITY of CALIFORNIA BERKELEY 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



COMMENTS ON THE 
BROKEN EXCHANGE-DEGENERATE REGGE POLE MODEL 

FOR np AND pj5 CHARGE EXCHANGE 

B. K. Pal 

Lawrence Radiation Laboratory 
University of California 

Berkeley, California 94720 

August 1970 

ABSTRACT 

We point out that formulas given by Pal on np and pj5 CEX for 

exchange -de gene rate and broken exchange-degenerate Regge pole models 

can be better rationalized by considering r as simultaneously an M = 0 

singlet and an M 1. parity doublet and satisfying threshold behavior. 

We have seen that np and p7p CEX (charge-exchange) and charged-

pion photoproduction differential cross section produce sharp forward 

peaks. 
1. 
 The pion conspiracy was popular and attractively economical 

in fitting those processes, it certainly is not unique, 
2 
 and it causes 

difficulties in other processes via factorization. 	We want to show here 

that the factorization difficulties resulting from the conspiracy hypothesis 

can be avoided if we take into consideration the pion as an M = 0 singlet 

and an M = I parity doublet simultaneously. The M = 0 pion is an 

evasive one with the usual pion-nucleon coupling constant at the pion 

pole, and an M = 1 is a parity doublet satisfying the conspiracy relation. 

An M = 0 pion singlet and an M = 1 parity doublet were considered 
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simultaneously in np CEX. 4  Only an M = i pion parity doublet was con-

sidered by Pal 5  in the np and pp CEX broken exchange-degenerate 

Regge pole model Now an M 0 evasive pion should occur in invariant 

amplitudes G(s, t, u)o 6 in thc following manner 

G(s t, u)T0 1 	
G2(s, t) w)To 1 = G5 (s, t, \v)To 1 

= - 	a'(t) F[-a(t)] (1 + -ia(t)
) ( 3 	f )  

G 3(s t, u)T0 	= G4(s, t, u)T0 1 
	

(1.) 

2 	 . 
+ et)) ( 3 	

1) () 

for the pion exchange in the t channel and therefore, 

	

2(s, t)T0 1 = 	4(s, t)To 1 

a -(t) F[-a(t)] ( 	+ et)) ( 	
3 	) (s)a(t) 

2'[S 7T s0 	 (2) 

and all other j.(s,t) are zero. For the pion exchange in the u-channel, 

G (sut ) 	= G( sut) T 	= Gs(sut)  

	

T  o i 	4 T o I 

= - &_a'(u)F{-a(u)] (I + e ) ( 	
) (s)a(U) 	(3) 



-3- 

Gz(s , u , t)To 1G3(su,t)To 1 

=&(u)F[-u)] (i + 	 ()( U) 	
(4) 

s o  

and therefore 

z' u)T0i = - 	a'(u)F[-a<u)] 	
+ 	1ra(U) (s) 

3(s,u)To i = 	 a'(u) r[-aufl (i + e") 	
() ( 
	) 	( 5) 

and all other 4.( s, u) are zero. 

In Ref. 5, the residues were not properly: rationalized, and there-

fore they did not satisfy correct threshold behavior for 5(s, t, u) only. 

Choosing the same invariant amplitudes in Ref. 5 for the t-channel pion 

exchange, one has conspiracy Tr and its exchange degenerate B 

5(S, t)T0 I 

1. 12 	 2 1/2
it'- large s 

	
( 3 	1. )  (-t) / (s + t - 4rn ) 	(bs) ' ' 	

(6) fixed t 	2 '  2 	 m 	 (0)()]Siflra(t) 

instead of 

(. 
' (s t) 	

large s 	( 3 1) 	(1+  s 
	 m(bs) 

9'5 ' T=O, 1fixedt 	'2 	 Z 	.sinirt)a(0)F{c(t)j 



In Ref. 	5, it does not 	atisfy correct threshold behavior7 	(_t)h/2 for 

small t. 	For the u-channel pion exchange,.. one has 	. 

1/2 I

2 
(s 	

large S 	 1 	p(-u) 	(s+u - 4m2) 	- 	 (bS)av 	
(7) 

"5 	' 	 'T=O, 1 fixeTh 	'2' 	.' 	 m 	a(0)fla(u)] siniTa(u). 

It satisfies the correct threshold behavior 	(4) 	for small u. 
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