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1. Recently it has been shown that if the partial wave ampl itudes 

of elastic "" soattering were rneromorphic functions of f , then the 

results of Regge lll obt ained in t he framework of quantum mechanics can 

be carried over to field theory, without any appreciable difficultyl 2 1. 

In the present note we investigate the aforementioned analytic proper -

ties . 

2. Let us write down for tha amplitude integral equations of the 

Chew-Mandelstam type I J I . Put : A
1e (v) • D1e (vf 1 Ne (v) , then D1e obeys 

the following equation : 

I oo I 
De (w) • 1 + 1/ " f dw' K ( w, w ') f e (w ') De (w ') 

I 
(1) 

and 
I oo I I 

Ne (v)c - 1/ " f ~ l t(w') De (w') 
1 w +1.1 

(2) 

where ( , 2 , y, , ..lh 
K w, w ) • -- [ ( .J!L ) Qo ( ( _!:!L ) ) -

w'-w w'-1 w'-l 

I -v- 1 I' 
I t (II) • 1/11 :t a," f A5 ( ~~~ 1+2~ ) Jt ( 1 + 2 11 '+1 ) cJy' 

I' 0 II II 

(J) 

(we foll ow the notation of ref .I Jl ) . 
The system of equations (1)- (J) can be solved by iter ation . 

Let us choose some zeroth approximation for 
I .... such that 

I 
lim ft (II) • 0 • (Thi s is necessary for the self-consistency of the 

sys';;m 14 1) . Then 
I 

Obviously, It 

i t i s easy to see that eq . ( 1) is of the Fredholm type . 

is an ent ire 

e ), and therefore, DI 
e 

function of (because 

and N: , consequent ly , 

Pe is entire in 

A ~ , meromorp-

hie in • (This can be seen by writing down the Fredholm solution of 

(1) ). 

J . In order to calculate 
I 

te in the second approximation let us 

J 



repres~nt the first approximation of 
I 

Tm A f by a Watson -Sommerfela 

integral . (This is possible in view of the properties established in 2). 

. I -v-I ' Joo , , I' 
I (v) = _ l - L a • f d.-' R. ( 1 + 2 ~ ) I r A d A lm A ,(J.I ') X r 4rr J.l i I' II r v ......... l , w A 

0 ~00 

(J) 

X pA,-'1 
I'+l 

( -1 - 2 .:' 1 ,.!. ) ( 1 ~ (-1) s in " '/\ ) + L l . 
J.l 

Here X'=~'+~ and L stands for the contribution of poles in the 

X' - plane. The integral in A, exists at least as a principal value 

one. The integral equation for the second approximation of 
I 

Df is of 

the Fredholm type , therefore 
I 

De in the second approximation is me-

rem orphic in e • 

4 . By means of the procedure sketched above, one can show that in 
I 

every step of the iteration procedure , Ae is meromorphic in 

and that the poles in the e plane are determined by the roots of 
I De • From this result it does not follow immediately that - provid-

ded the iteration converges - the amplitude itself is meromorphic. 

I 
One can show, however, that if I Ar (rw) I for "' >' 0 converges 

uniformly in , then the amplitude is meromorphic in f 

Knowing the analyt ic properties of 
I 

Ae , one can choose ' the 
th o approximation in t ~1e most convenient way, e.g. choosing a Regge-

pole . Thts choice corresponds to the suggestion of Wong1 51. 

The author takes pleasure in expressing his sincere thanks to 

Academician N. N. Bogolubov for some valuable critical remarks . 
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