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Considering deuteron processes we look for such cases where super

convergent dispersion sum rules can be considered in a simple pole app· 

roximation. A nucleon pole appears in the dl'\ -reactions, for insta nce 
I 

in d N .. rr N arrl d N .. y N described by the t-cha nnel of Fig . 1. 

X
p. 

d 

Fig.l. 
while in the s-channel we have the corresponding deuteron disintegration 

processes. The N ~ 3 -resonance is fo rbidden because of I-spin invariance 

so that the nucleon pole alone should g ive a certain saturation. A first 

c orrection would be the inclusion of anomalous contributi ons coming from 

the deuteron-nucleon vertex. In the following we treat the photon reaction 

in more detaiL The pion-reaction cannot g ive furthe r results because of 

the simple structure of the NN rr - vertex. 

Followin g Sakita and Goebe1
1) a rrl Le Bellac et al. 

2~ we write the total 

amplitude for the photodisinteg ration: 

• ")i:<p,p 'I R I k, d > a (2rr) 
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Fig.2. 

Instead of the three independ ent momenta p , p' a nd k we use 

(2) 
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The decomposition into the independent kinematical invariants i s 

pv 12 
M e U ~ I 

I' V I~ 1 
I 

1 
( (', q ,k, e, U) H 

1 
( ~, t, u ) 

(3) 

The twelve invariants I 
1 and their crossing sym·nelry sign < (i) for 

-> u are listed in the table. This l able also contains their asymp-

t0tic behaviour in the l-channe! and the nucleon pole residua where A 

and B are the two form factors of the d-np vertex on mass shell, while 

I' • and 11 v are the isoscalar and isovector magnetic 'TIOments res-

pectively. The crossing relation is given by 

(!) I (11 
H I ( s. t, u ) ~ (-I) <( i) II I s. u. t) 

(4) 

( I :0 isoscalar part, I •l isovector part.) The dispersion sum rule 3 •4) 

with fixed s 

(!) 

f Im P. 
1 

(t, s) d t ~ 0 
-OJ 

I 
gives non-trivial results for (-I ) c (I): -I . 

(5) 

(6) 
We assume that sum rules exist if the invariants behave asymptotically as 

t
2

• i=3,4 we do not consider since in these cases kinematical singUla

rities are present. Taking the pole approximation in (5) the resulting equa-

tions are 

le 6 I 
i ~ 9 ...!... m B z 0, 2 m P 11 "~o. 

4 
i~ 7 o~o,i~Io .J_(A-mB) -o. (7) 

2 I'. 
I~ 10 

The s o lutions are L 11 .~o. 2. s~o. Af o. 
The first relation is experimentally well satisfied and was already found 

b 5) . t . y many authors 1n o her reachons. 

Concerning the second result we remark that B is proportional to 

the d-state probability a for the deuteron g round slate. In agreement 

with experiments one has found a =0.076: Our result a ~o would be 

consistent with a pure e s l) - deuteron g round slate which seems to be 
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not wrong in connection with our r o u g h approximation. Further we have 

found that the sum rules for the pion reaction indicated in Fig .1. are in 

agreement with B= 0. 

For interesting discussio ns and useful remarks we thank P rof. 

A. Uhlmann. 
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Table 

i I. 
1 l (I) 

a nucleon pole residua 

1 (2m)-
1 1 (eq)(uk)-(eu)(qk)l + 1 1 mB 2 

2 (2m)-11 (eu)(Qk)-(eQ)(uk) I - 0 1 
-mB(-+ 1' ) 2 k 

31 "'-4 I (eq)(Qk)-(e Q)( qk)l (uq) - 2 --1-mB 1!!
2 

/ (Qk) 
2 

m -3 I (eQ)(qk)-(eq) (Qk) li(yu) - t 2 
1 2 1 

4 -Am /(Qk)+-lllBI' 
2 2 k 

I 

...Lm-1 I (uk)l(ye)-(eu) i (yk ) I A(~+l't) 5 + 1 
2 

6 +11'-3 1 (Qk)l(ye)-(eQ)i(yk)l{uk)-l!l-3 !(qk)i(ye)-(qe)i ( yk )l(u q) 
1 

+ 2 2mBI'k 

I 7 -t m-3 1 (qk)i(ye)-(qe)i(yk)l(uk)+m-3 I (Qk)i(ye)-(Qe)i(yk)l(uq) - 2 0 

I 

18 -t m-2 [ yk,ye] (uk) 11 1 1 
+ --mB(- +1') 

2 2 k 

I 9 + m -z [ y k , y e l ( u q) - 21 ...LmF 
I 4 

10 _J_ m-2 1 (qk)[ y e, yu1- (eq)[ yk, yu 1 + 2(e(l) (uk) -2 (eu)(~k) I - 21 _!_(A-mB)I' 
2 

I . 
2 k 

11 ...L m-2 1 (Qk)[ye,yu 1- (eQ)[yk,yu]+2(eq)(uk)-2(eu)(qk)l 1 ....!_AI' 
2 

2 k 

112 .l..m-1 IJ'vp r k y y e u l - 1-__LA-(A-qLJ!..)I' 
2 p r s I' v 2 m k 

The t{l)~±l give the crossing behaviour of the listed invariants 11 which we have taken from ref.(2), 

In the t-channel the invariants have a asymptotic behaviour ""t a • I' k denotes l'r in the isovector 

and 1'
0 

in the isoscalar case. The given residua are the factors of [(t-m
2
)-

1 
+(-1)1 t(l)(u-m 2

)-
1

] 

in the nucleon pole contribution. 
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