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We consider the one—meson Low equatlons of the static ba-

" ryon modeI/
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The mesen energy is 'w in a system of units, where the ' meson

mass is unity. The amplitude f (w+ ,0) describes scattering of

v

o pSeudoscalar mesons in P -waves. In terms of the cut-off function’

v(k) the function plw ) is defined by R . .
K viw) . %
plo) = —Zo | k=(w?-1) .
1271_ .

We suppose that plw)  is analytic on the complex plane o with
cuts (==, ~1),(1, =) , for the exeptlon of possible poles and: pos-
-seeses, the. properties '

p(2%) ==p*(2), ~p(-z>;p(z).

‘The real constants A . and Cg,g - satisfy the conditions.

.



C;-‘C .C ‘=1,CK=-—/\ ,‘:”
wﬁere € is the matrix of the humbers CaB" and A is a vector
with cOmponents A a ' s .

[2- A 3/ 4 that the solving of eqs, (1) redu-

ces. to the problem of fmdmg the functions §  (w’)(a=1,.., n)

It may be then shown

with the followmg properhes‘

.

.\' .

S (w)© .are meromorphic functions B

2. S (w*)=§, (w)* ’
3. Sa(W) Sa(ﬂ'-—w)= 1 A . '
4. — = ‘ r = ] -~ S .
Sa( w) da +,B§-1 CaBSB(w), da 1 ‘BE‘.’CaIB

- 5. ‘ Sa(‘rv)=1~+0(ﬁ (w)) when w -+ o . —,-fﬂ-<Re<w%‘%-.'

We give here some considerations concerning the explicit

solwng of the problem, .

c

. - Let E, be an n —dlmerlslonal complex vector space mth
velementsf, s —(s- yeass )=ls } is, are complex number. We mtro—
, n ,
duce the followmg transformatlons in E H

Ay :E: 2 s o (—1—,...,;1—) c Ec:'
: s s n -

AtE 3s-1d +3 C
2 n a
: . ' ]
‘Denote by § the group generated by A, and A,. The function
D(s; seens )= B (s) is called automorphic with”respect to the -

‘group § 1f it has the following properties:

A) ¢ (s) .1,;s a single-values analytic function,



B\ When the" pomt s, :;1ie_s in the 'domain of deﬁ:niti‘o‘hiof.‘the,funﬁ
" ctlon o(s) , then thév point o ‘ -
, gGQ e e B
£) (D(‘t-’nsv)‘q) (s) for any gc@ . P LT

We shall prove the followmg theorem,

lies in the same domain for any

8 (w)(a" on) be: some functlons possess- ’

Theorem , Let -
~'§vngf properties: 1,3,4, We assume that fim S, (W)=p ~aswo . 1y
a

-;.Z< Rew < - e
2 . 2 :

“Let ®(s) be a function automorphic. with respect to the eroup -

and let it tend to a certain limit (finite or infinite) when Sa” Pa

(a=1,...,n ) . Then the ‘equality

<D(Sl(W).---.Sn'(W))=R(c052w’)," ‘ , 3 @ -

certain rational function , is ~alid .
§,(w) we'’ haye

‘where R 1s a
' Proof. For the functien h(w)=<l)(fsl (w), ",
h(n—w)—q)(s(n w>)=q>( LN S

e S(w) . Sn(w)

- @ (A S (;v‘)‘)‘avm"(*s'(w'))ﬂ(m o | D

(=) = @ (S(w)=@ (A, (W)= (S (w) =K(w).

This means that h(w) is automorphlc with respect to the group
generated by the transformatlons w'=7= ,»w

and w ’.-_-_w . The



L.

"can, generally speaking , be solved‘i with respect to s, ,.., s

half-band - -%7—- < Re w<—7;- » Imw > 0. may sei"ve- ‘as a"fundanie'n—A
tal domam of . thls group. ’I‘here 1s a parabohc pomt at mfimty Ac—

cording to the' conditions of the theorem the function h(w) ' has-a
limit at this. pomt Hence, h(w) . is a simple automorphxc functlon/ / .

On the other hand, 52w IS also a s1mp1e automorphlc functlon

and has the only simple pole in the fundamental domam (at the

point = ), Accordmg to the well-known theorem of automorphlc fun-

ctions’ ™, the function h(w) is a ratloral function of cos2w ,ie. eq(2)
holds. Thus, the theorem has been proved,
Let @ (S) @ (s ) be functlonally mdependent functlons,

automorphlc with respect ’to g and satisfying the .cqndltlons of

the' theorem,

) FConsider the following equations

(D] (sl,..‘,.sn')=Rl (cos2w),
P (s]....‘,s, )=R (cos2w ), :
n n n il
where R,,.,R_ . are arbitrary rational functions, These" equations

n
It follows from the theorem that the solutions S(w) _of our problem "’

for which there exists a limit for w e , = — <Rew< Z  are

among the solutlons of the system (3) » »
Examgle ]
Let n =2 Aand

-1
3

C =

L [
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’I‘he example was. studled by G. Wanders/ 5/ . It is. not difficult to : -

check that the funchons

e S Sl 8 +2s
D (s s )=cos(2n -_—1 7 2)

10T 2 N

, : L8y =8,
: : " 2s +s 8 +2s

)] (S ] ‘)':3‘ ‘ll .2—.5 + —.1‘___...2_.._

271 2 s +2s . 2 (2s is )s
S REREEE TR 1 2 3

are automorphlc w1th respect to the group Q in our case, Solving -

(3) We ‘obtain’

B('w>(n_(wr> —2)

S W e e T T e,
! a-"BZ.(w)—l

S, (W)= _ B D(w, o (@)’

' B(w) - 1 ' . )
Zx}vhere <
iB(w)a—;—-.atcccs R’ik(c(E2w’), k " . , ) ,
. Sl ‘ L ('5)'1”’
;‘D(w)e—(ﬂz(cos?w)t \/R\z\(cds2w)'—4). ;

Fi—'.’;'_ S 2

It 'the"rational fuhctions- R and R. L are such that the functicns g

B 8w ) S 2w obtamed by (4) and: (5) are meromorphlc and real o
: ;'then they are a solutlon of our problem.. ' SR
Remark ’I‘he theorem we proved shows' that there exists a
; certam connectlon between the scattermg matrix - and 'the t‘unctlons"‘:‘



o In the case of one \rcxrlable a theorem

e e I e D ; S e iy i
e, T re B v . X - t . < * B
- . : ; v PSR T AR . s ol X s i

automorphlc w1th respect to. the group g . Roughly speaklng, the

functlons S, (w) are the inverse functlons of the* «automorphlc ldJB(s)]

fa].

“iS known. accordlng, to AR S

X ‘_whlch the inverse function of a certaln automorphlc functlon is rep- Ly

‘resented in .the form of the quotien of two solutions of a. 11near
d1fferent1a1 equatlon. Tt is 1nterest1ng to know whether there ex1sts

an an%log of. ‘this theorem for the furictions of many \rcxrlables and’

’

- what. 1t can yield for' the'. scattermg, matruc. s
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