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It is shown that the p exchange isovector parity violating 

potential is constrained by PCAC to be much weaker than the it exchange 

potential, and much weaker than recently proposed by Galic, Gubernia, 

Picek and Tadic. This potential does not therefore provide a 

mechanism for suppressing enhanced neutral current effects in the 

it exchange potential. 
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Recently Galic, Gubernia, Picek and Tadic (1978) have 

revived the concept of a p exchange isovector parity violating 
po> .-ntial between nucleons of the form 

G m 
P BTT/2 
V 0 ) = X *— ( g l + o 2 ) • e T } ^ (i) 

with 
T(~) _ T(+)T(") T(~) T< +> m 
T12 Tl T2 " Tl T2 ' ^ ' 

In the Weinberg Salam model of the weak interaction, Galic et al 
obtain 

m 2-m 2 

. 1_ n p 
A " 2 m|-m2 gA ° (3) 

where 
o - — [sin2e (c« + 4r c') + (i - 2sin2eu)(c" + ̂  c") 

, rx C 6 3 5 W 6 3 5 
- f s i n V C 6 + T V ] <4) 

The parameters C. etc. are determined by Wilson expansion and renormal­
isation group methods. The potential (1) is derived from an effective 
Hamiltonian for the weak interaction 

H „ - - — r 3 A ( + ) 3 V ( _ ) + h.c. (5) eff 2 2 \i ii v v m ,-m d u 
which follows from the renormalisation group technique and some quark 
field manipulations. Galic et al then obtained the potential (1) from 
the Hamiltonian (5) in the factorisation approximation 
< n V M n p > - ^ j {< P ' | a A ^ | n > < n ' | 3 v V < - 1 ) | p > 

d n 
+ < p , I V v + > I n > < n ' l v J " ) | , p > 1 , < 6 ) 

which i s i l lus t ra ted in figure (1) . 



3 

The result of Galic et al follows when one sets, using the 

normalisation conventions of Marshak, Riazuddin and Ryan (1968) 

V I 3 A ( + ) | n > = 
u V 

— S / F V ^ <» + m n > « . V , T ( + ) U (7) 
( 2 n ) V E n E p ' n p p 5 

However the result (7) ignores the induced pseudoscalar term f in the 
A 

ax i a l cu r ren t matr ix element. Including i t 

/ E E , 
h ) V - i i -

/ m m 
/ n p 

( ^ Y ^ <P'I V r > | n > = ^WA + V^p'V^V ( 8 ) 

If in addition PCAC is used one finds (see e.g. Marshak, Riazuddin and 

Ryan (1968)) 
/2g 

<» + m ) g. + f.k2 - ISS F m
2 , ( 9 ) 

n P A A k 2+m 2 * * 

where the u decay constant has been written as F . 
IT 

p dominance of the vector current form factor gives 

/

mm m , * 

ff- < n ' | a v v J ; V - i(m n-m ) - £ - G ^ x ^ u (10) 
n p * k +m K 

P 
Thus, taking PCAC into account we obtain the momentum space potential 

< n ,

P ' | v | n p > = G a - H / 2 g F „ V l ! 

1 ' ' 0 0 ° w M M IT tr i _ 2 2 °TTNN TT TT p . 2^_2 , 2^_2 m,-m k -Hn k +m a u p TT 

X { U n , T ( _ ) U U t Y , T ( + U + G , T ( + ) U ^ , Y , T ( ' ) U n } ( 1 1 ) 
n p p 5 n p n n 5 p ' 

Eqn (11) can be r e w r i t t e n as a sum of p and TT exchange p o t e n t i a l s using 

1 1 1 
? 2 2 0 9 k -hn k^+iri m -m 

p TT 

2 1 k2-ta2 k 'W / 
Tf * Tf 0 ' 

(12) 

2 2 In ths limit m << m , figure (1) contributes a pion exchange potential 

with a strength equal to that given by Galic et al. However the p 

exchange potential is reduced by a factor m /m compared to that of 
TT p 
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eqn (1), (2) and (3), when one remembers the Goldberger-Trieman 
relation 

(mn + m p) g A - a g ^ . (13) 

In terms of the weak TTNN coupling constant f , given in 
IT 

this model by 
m -m 

f = GaF m 2 -f-fr , (14) n n TT 2 2 m.-m d n 
as in Galic et al, we find an isovector p exchange potential of the 
form (1), with A given by 

K f m 2 f 
/2 G m 2 ' m 2 f ( c ) 

P P it 

introducing the usual normal isating factor f * 4.5 * 10 ^ T G U . 
This A is the same order as the A parameter obtained by McKellar and Pick 
(1973) from SU6 symmetry which allows the contribution of diagrams 
other than figure (1). The influence of this potential in heavy nuclei 
may be estimated from the work of Box et al (1975). For the photon 
asymmetry in n + p •> d + y, the results of Lassey and McKellar (1976) 
can be extended to provide the contribution of the potential of eqn (1) 
(Lassey and McKellar (1979), McKellar (1978)). 

I will call the IT exchange potential contribution to the 
photon asymmetry A and the contribution of the potential of eqn (1) 
A . Then taking the Reid Soft Core potential as an example, for the 
value of A given by eqn (3) 

A Ik - 1/2. (16) 
IT p • 

However when A is given by eqn (15) 
A /A ' 10. (17) 
Tf 0 • 
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Thus when the induced pseudoscalar term in the matrix 

eleinents of the axial current is taken into account, and the PCAC 

constraints are used, the isovector p exchange potential of eqn (1) 

is reduced to negligible strength. 
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