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1. 

In recent papers l-J a method have been developed to obtain 

sum rules from the dispersion relations without any current 

algebra. In papers 1 ' 2 sum rules have been obtained from the 

dispersion relatiops for the scattering and photoproduction ampli­

tudes~ This approach suppose the existence of local meson fields, 

which cannot be i ntroduced in composite models of elementary 

particles. It was suggested in J to consider the dispersion 

relations for quatities constructed from the local vector and 

axial-vector currents. 

Further we shall use instead of the non-local meson current 
I 

a divergence of the local axial-vector current with the same 

quantum numbers and pole approx~tion for the matrix elements of 

divergence of the axial-vector current. 

An .important assumptioh in deriving the dispersion sum rules 

is the number of subtractions in the dispersion relations for the 

definitJ amplitudes. 
I 
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Assuming that for the amplitude J :S/ !-) the dispersion rela-

tions 
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al.'e valid, we get the following sum rule 
+ «) (2) 
!" fn fl J ./:; w f :;, ,f-) = Q . 
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In l-J the sum rules of the type (2) have been used to obtain the 

relations between coupling constants and magnetic moments of 

nucleon, which are in excellent agreement with experiment. 



Notice that in deriving these relations the assumption that 

the sum rUle is saturated by the nucleon and isobare is used. 

A consistent analysis of the approximations made in using 

the dispersion sum rules is to be based on the ~U(J) symmetry, 

which must be valid in the limit of the equal masses in the 

unitary multiplets. 

2., 

In this paper we consider the dispersion sum rules for the 

scattering and photoproduction of the pseudoscalar meson octet on 

the baryon octet in t he framework of the SU(J) symmetry, taking 

into account only octet and deouplet in the intermediate octets 

and discuss the rule of the additional intermediate states and the 

subtractions in the dispersion relations (1). Let us consider the 

(J) 

. 
where .. ./ (x) is the divergence of the axial-current, which has 

..... 
the a ll transformational properties of the meson-baryon scattering 

amplitude and can be presented in the form 

The unitary structure of the spin-flip amplitude B is 

- I - 3 ( +,; ("~) 13 (j I ~ ) - L z. ' !3 ' /- f ·, 
I { _., / 

)·=/.) ~ ~ 

T (~J_ 
-L. c ·-

(4) 



J. 

and 

Supposing t hat t he di spers ion relations ( 1 ) a re va lid fo r ampl i tud es 
/ ::t-) 

B ~ 
{ 

we obtain: 

From the crossing symmetr y 
/" ' ,~ . 

. ' .:1:) 8 _-t: ) 
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and the sum rule (5) i s trivial for the amplitud es 

(5 ) 

(6) 

Taking into account in the intermediate stat e s only the baryon 

octet and decuplet and using the Goldberger-Treiman r elations we ob-

tain the fol i owing relations for the coupling cons t ants : 
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and the coupling constant s a re normalized by 

(7a) 

( 7b) 

(7c) 

( 7d) 



From the fi rst t here r elations i n (7) we f i nd 

J = 3() :x' 2. 3 L f.' = -1- i~. ·~ 

From t he SU(6) syrr~etry 

d = 1 /' ' 
2. 
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( 8 ) 

(9) 

From (8) we obtai n the isobar wi dt hs which are in good agreement 

with the experiment. 

However, the relation (?d) contradi cts the three previ ous ones. 

Before discussing this inconsistency we consider analogous 

relations for the virtual photoproduction of t he pseudosca l ar meson 

octet on the baryon octet. 

In this case we consider the sum rules for a amplitude wh : ch 

corresponds to the structure 

Taking into account only the contribut ions of the bar yon octet 

and decuplet we obtain the following relations: 
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5. 

Fr om the first three relations of (10) using (8) we f ind 
/ I r0 ::; 3 /!- F (12) 

and hence 1 ·~-) 
LL - Q 

/ 1/ -

The relation (lOd) as in the mes on-scattering case, contradicts the 

previous ones. 

Thus, the sum rules for t he scattering and photoproduction 

of the meson octet on the baryon one wi t h limi tation by the contri­

butions of the baryon octet and decuplet in intermediate states 

give rise to eight homogeneous relations for tpe fourth quantities 
_I j ) / 1)·- _/ ;r_/;; /_/~;) 
f /1 ~ I b //) /" / 

- - -d.t - rF ----A-

Among these eight equations sic ones have a cons i s tent solution 

which is given by (8) and (12) and the remaining ones contradict thE! 

fo rmer and can be satisfied only by the trivial solution. 

This circumstance can be possibly explained by that we confine 

ourselves to the octet and deouplet of baryons in intermediate 

states. 

The contradictions arising here can be demonstrated by the 

following example. 

For 'J 11- scattering only the A- baryon can appear the 

intermediate state in our approximation and the sum rule for this 

process is satisfied only by the trivial solution ___ /',, All = IJ. 

One may note that conflicting relations correspond to the only 

unitary structure to which the baryon singlet can contribute. Howe­

ver, at present there is no known baryon singlet which would be able 

to impr ove the situation. 



6. 

Another poss ible way out fr om this situation is a modification 

of di~persion relations (1) by adding subtractions. For the 

when an amplitude has the asympt ot ic behaviour of the type 

f> ' ' ~/f) 
;_ I ~ ./- J - ·--? - -
J· -'1· / ) 

the sum rUle (12) reduces to the following form 
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case 

(lJ) 

(14) 

If one assumes that the a symptoti cs of the spin-flip amplitude of 

meson-baryon scattering is deminated by the exchange of unitary sing­

let and octet in the t-chennel we obtain , instead of (7) the follo-

wing re l ations: 

_/ J I ~) 2. = 7.7-~: 2 . p~ +-
,_) 

(15a) 

1 1 / ' ) L ~-/}_ 2. _ JJ_ 
, 7f - 1 J = ., r_ f-

J '· X 

/ -:, / ~ - ,...; ). 
'{_- - :..!~ ;.; 3 .P (15b) 

(15c) 

/ / 
. ..., /J ' :?_ -- <t o J 

- c3 / (15d) 

where { /Jb; ?F-are constants determining the asymptotics. From the 

t hird and fourth relations of (15) of the amplitude it follows 

J r ?-__ '"' ~_ = / _! q /. ;?~ 
-1 ,-j ~ 

Using the additional relation which follows from ( 7a-c): d ~ /.J¥ ~ ~~ 
(SU(6 ) sybmetry gives also this relat ion) we get: 
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7. 

We can consider the exchange of nonet in the t-channel as one 

. of the possible cases. For this case and we derive 

J which is close to tqe SU(6)results. 

Thist the addition of subtractions t o t he di spersion relation 

for the spin-flip amplitude of meson- ba r yon scattering allows to 

get a consistent system of re l ations i rl the frame work of SU(6) 

symmetry. 

In conclusion we would like t o s tres that for deriving the 

dispersio~ s~ rules (2) and (14) no algebra is needed. The 

essential point of our approach is t he dispersion relations for 

the commutator of local curr ents. The dynamics of processes is 

determined by the number of subtr actions in dispersion relations and 

by set of intermediate states which satur at-e the dispersion sum 

rule. 

We are greatly indebted to Academi ci an N.N.Bogolubov for sti­

mulating discussion in performing t his work. 


