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i 
Recent ly ,  t h e  unique experimental  d a t a  f o r  no -photoproduct ion 

I. on pro ton  i n  t h e  t h r e s h o l d  reg ion  ( E ( 160 M ~ v )  have been 
Y 

obta ined  [ I ]  . The r e e u l t s  of t h i s  exper imenta l  i n v e s t i g a t i o n  , 
c o n t r a d i c t  t h e  p r e d i c t i o n s  of t h e  e f f e c t i v e  Lagrangian method 

and t h e  low-energy theorems. Thie c i rcumstance  can  change d r a e -  

t i c a l l y  t h e  a v a i l a b l e  i n t e r p r e t a t i o n  of t h e  exper imenta l  d a t a  

f o r  no -photoproduct ion of f  n u c l e i .  

The aim of t h i s  l e t t e r  is twofold. On t h e  one hand, we a r e  

going t o  i n v e s t i g a t e  t h e  th reehold  behaviour  of t h e  e lementa ry  

( d , x0 ) process  amplitude. We l i m i t  o u r s e l v e s  t o  two 

elementary ampl i tudes  t h a t  a r e  widely w e d  i n  modern n u c l e a r  

c a l c u l a t i o n e :  1 )  BL ampli tude 1 2 1  obta ined  i n  t h e  e f f e c t i v e  

Lagrengian method and 1 1 )  BDW - ampl i tude  ( 3 1  obta ined  i n  t h e  

d i e p e r e i o n  method. Much a t t e n t i o n  w i l l  be pa id  t o  t h e  r o l e  of W! 

- meson exchange, p a r t i c u l a r l y ,  t o  t h e  t e n s o r  c o n t r i b u t i o n  of  

t h e  W N N  ver tex .  

On t h e  o t h e r  hand, we a r e  going t o  i n v e e t i g a t e  t h e  c o h e r e n t  
I2  

C(#,JIO$? r e a c t i o n  wi th  t h e  h e l p  of t h e  new v e r s i o n s  of  

t h e  BL and BDW ampl i tudes  ob ta ined  by t a k i n g  i n t o  account  

t h e  new experimental  d a t a  [ I ]  . 
The g e n e r a l  s t r u c t u r e  of t h e  p ion  photoproduct ion ampl i tude  

i n  V N  c.m. frame is t h e  fol lowing:  

3 = ~ 7 , 5 g +  ~ + ? ~ 6 _ . [ _ ~ ~ ~ ] + i $ 6 . _ ~ g * ~ + i ~ g + ~ ~  

w h e r e ~ = k / 1 4 1  a r . d 2 ; g / j p l  a r e t h e u n i t v e c t o r .  

of photon and pion momenta: i e  t h e  photon p o l a r i z e t i o n  - 
vec tor .  

t 
4 



In t h e  caee  of  t h e  BL ampli tude t h e  f u n c t i o n s  5 
8 

a r e  represen ted  a e  a  sum over  t h e  Born diagram to( and 

c o n t r i b u t i o n s  from A - i s o b a r  e x c i t a t i o n  and 0' 

exchange %W . 

where m i e  t h e  nucleon mase, W = Er($) + EN (I?,) and 

= K.  2 i n  ~ r h l  c.m. frame. For  f u r t h e r  d i s c u e a i o n  we need 
-c 

only t h e  e x p r e s s i o n s  f o r  3: and 3: . The u n i t a r y  

v e r s i o n  of  BL ampli tude g i v e e  t h e  fo l lowing  expreeeione:  

a )  A - t e r n :  

where 

The c o r a t a n t e  i n  (4  ) and ( 5 )  have t h e  f o l l o w i n g  valuee:  

The phase yi i e  d e t e m i n e d  by exp. ( 3 0 )  from Ref. [ 2 ]  . 
b )  - t e r n :  i n  c o n t m e t  with ~ e f . [ 2 ]  we w e  t h e  f u l l  

expreee ion  f o r  u0 exchange c o n t r i b u t i o n  i n c l u d i n g  both t h e  

v e c t o r  and t e n s o r  componente of t h e  CuNM ver tex .  The 

cor responding  coupl ing  c o n s t a n t e  Gz and G: a r e  

d e f l n e d  e o  t h a t  t h e  WISI1-vertex has  t h e  fonn  

Then w i n g  t h e  r e e u l t s  obtained i n  Ref. [3] wi th  t h e  d i e -  
2 

p e r e i o n  method ( n e g l e c t i n g  t h e  terms of an o r d e r  of ( ~ / m )  
.- 

one hae 

~ ~ = [ ( W - ~ ) ~ - I ~ I ( E ~ - I ~ I X ) -  - ~ ~ m : ( ~ - h ) h m ] ~  
(8 

7;=- ( w - m )  Ip l  [ i  - R , ( U - ~ ) / Z ~ ]  D 
C 

bd 

3+ =- (u -m)  l$l2J.i+ ( w + f i ) / 2 m ] D / 2 m  - 
where R w =  GJ/ G: s ,dx = 10 and 

Note t h a t  t h e  v a l u e  of t h e  v e c t o r  coupl ing  c o n e t a n t  i a  

c l o s e  t o  t h a t  g i v e n  by t h e  quark model G z  = 11.5 [2] 

and t o  t h e  r e s u l t 8  of ana lyeee  of IiN-potential [ 4 ]  where 

GE = 9.96 ( s e e  a l s o  t h e  compi la t ion  [ I ) .  
The ampli tude d e t e m i n e d  above i n  (2-10) w i l l  be c a l l e d  

by ue t h e  BL - ampl i tude  i n  t h e  c a s e  R,  = 0 and wher. t h e  

3orn term with pneudoveotor J T M d  coupl ing  is  used. 

I n  t h e  c a s e  of t h e  BDW ampli tude t h e  f u n c t i o n s  x(u,c.) 

a r e  decompoeed over  t h e  mul t ipo les  fe, (1) (m) E {E::) 
} 7 1 -  

where = 0.1.2,3 i e  t h e  pion o r b i t a l  momentum, I I 1/2 

ar.d 3/2 i e  t h e  t o t a l  i e o e p i n  of  nhl ayetem. The e l e c t r i c  

Ect  and magnetic Mtt rnul t ipolee t a b u l a t e d  i n  Ref. 1 3 1  

a r e  c a l c u l a t e d  by i n t e r p o l a t i o n  over  1 $ 1  with  t h e  h e l p  o f  c u b i c  - 
s p l i n e s .  In  t h e  th reehold  reg ion  they  a r e  approximated by 

where t h e  c 3 e f f i c i e n t s  A t ,  acd a r e  determined from 

t h e  equ iva lence  of t h e  logar i thmic  d e r i v a t i v e 8  a t  t h e  p o i n t  



m
 

I 
(I) 

m
-

 
E

 

B
2

Z
d

 
!
i :
 
0
 

+
 

Q
Z

$
k

 
n
 

o
 

bl 
+

 
Q

 
h
 

a
r

t
 

cu 
Q

~
Q

O
 

k
 

m
E

2
:

 
n
 

d
 

E
:

 2
:
 

c
5

 k i
 

m 
a

-
 

c 
m

 
Q

 
C

m
m

g
 

m
 

.r( 
d

 
w

 
+

 
E: 

a
m

/
Z

\
?

 

q
g

z
d

m
 

-
+

 E: 
3

1
 

a
 

g 
n
) 

6
 

0
.

 
bl 

rc 
b

l
 

0
 

6
-

 
C

 
U

) 
6

;
 j 

m
-

 
I 
I

t
Z

?
9

C
 

q
c

u
 > 

C
 

+
 

6
 

<
 

a
 

m
a

 
8

+
C

V
 

s
 

+
 

+
 

o
r

c
 

a
d

 
0

 
0
 

E 

4J 
0
 

"
 2; 

5
%

 
r

t
P

r
t

 

0
 

?
 

a
, 

U
) 

?
a

r
 

?
";'2

m
u
g
s
I; 

r
e
c
u
u
\
c
m
e
 

I
.

.
 . 

.
?

?
 

I 
I 








