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ABSTRACY

For the system of equations for Regge pole parameters
proposed by Cheng, Sharp and ¥endelstam a proof is given
of the existence and uniqueness of solution under a cer-
tain condition which couples &ll the lnterfering cons-
tants, The proof is based on the theorem from the func-
tional analysis ; the fulfilment of the conditions of
this theorem ensures the contraction property of mapplog

irn linear normed space.

AHHOTALA

Iiza cecremu ypapueHuli mpepnomenmoit Yawom,Bapmod ¥
MauzearcTaMor I2HO HOKA3ATEARCTEO CYWNECTBOBAHEA B ejBH-
CTBEHHOCTE DPemeHds NP¥ BHOOAHEHWM HEeROTODOTO yCIOBMA ,
CBASHB&DUETO BCEe KOHCTAHTH. JORA3ATEIRCTBO OCHOBAHO Ha
reopeMe K3 (YHKUMOHAABLHOTO SHANA3&, BHOOIHEHUE YCAOBHH

KOTOpO# o0eCcnedwBaeT CHATOCTE OTOUDAaXeHRi B IDHEHRROM
HODMUDOBAHHOM UDOCTPAHCTBE.

In 1963 H.Cheng and D. Sharp{1*2), using the analyti-
city and unita ity properties of a two-body reaction t—channel
amplitude derived an approximate set of equations for the of({)

and J3(t) parameters of the Regge pole. It was assumed that the
amplitude satisfies the !andelstaﬁ representation and has the
Regge asymptotic behaviour, and it was shown that then both o{(t)
and ja(fl412d(q are real analytic function: in the complex
t-plane cut from to to infinity. An approximate unitarity
condition for partial waves was employed in which anly two-body
intermediate state, a single Ragge pole and narrow-resonance
approximetion were used. On these assumtions a set of equations
tor oft) andJﬂ(t)was derived.

Such equations for the Regge poles associated sith
the Yukaws potential were solved muwerically and compared with
the resuits obtained by direct methods{E’k) and it was shown
that the’ both results wers near each otber., This enabled one
o belleve that for the case of relativistic scattering,without

direct methods, the system of equations of Cheng and Sharp pro-

videe for dyosmic determination of the Regge pole parameters.
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In 1968 Mandelstam(®) modified the equations of Cheng
and Sharp in his formulation of dynamic scheme based on the 1li-

near rising Regge trajectories. At the same time an analogous
pystem was proposed and solved numerically for the case of the

? ~ trajectory by Kaus and Epstein(s).ﬂecently certain correc-
tions have been made in the latter system, taking into account
the presence of additional channe1s (7).

As far as we know, in all these approaches thé ques-
tion of existence and uniqueness of a solution for the proposed
equations remained unansiered.The present paper deals with an
investigation of this subject for the system of equaiioms in the
form proposed by Mandelstam with 6ne subtraction.Uslng the me-
thads of functional analysis, we show that this system under a
certain condition which couples all the interfering constants
may have a unique solution.

We shall write the system of equations in the fom(S)
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Hez;e E( ) is the entire function oft - are the values of
t. for which ‘t) = =N —-i[g, 't)* ";' 't )/‘t s CL is

the momentum squared.
EBquations (1-3) differ from those of Mandelstam by in-

troducing one subtraction and tating the exponent of e/a in

(2) at +8& instead of At .
From (1-3) for % on the upper side of the cut we have
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Equatiecn (%) is no longer a singular one, since for
' /ﬂr_/{ _.L_
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When E({): const, Imc‘.(t)fv{- for - oo,

this condition is consistent wiith a2 narrow resonance approxima-

tion.
Let us replace the veriable in &)
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Equation (4) will have theiform .
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Here
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Let us notice some properties of equation {5).
T+ A solution , if it exists, is a positlve function and
Ir‘r ol (.,9\ " 3,(19_3 . then a single fixed point of P- operation exists in _Qo
2. The solution mnust varnish like 1}2"' ;, When 1+ -~. (0 and like

s, au fpf(x) § < i
svp | <1 -

-

“orecrer, ifP is conbtinucus then condition (11)i. also a rece-

(f1—=1% ), when 13— | , Here 2 =01, + lrs " SSBETY One.

Define 2z new function Let X ve . {0,1), a space of all the square integra-
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I(ﬁ) _ Imal () - Imc{(_ﬂ) ble functions on [9,1] . This condition imposes no additional
'19‘&/2 (i.-'tg)!/z e CT}) (7 restrictions <nlnd{1%) . Then the cone of all the nonnegative
Equation (5) will ta.ke the form functions in Lz( 0,1 } which is a closed convex set may be zs—

garded as L and 9-0 .

As mentioned above, condition (10) is fulfilled. To

x(e)= —=% p(’ﬂ e)‘P Jd"&we( Jz &)

rl, examine the i‘ulfillment of (1) it 18 necessary to estimate the
!
or in the operator form } norr of derlvative P of the operator P .
— g t e i
x(@) — Px (’U‘) 9 The Preshet differen 1al ot P is
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Equations (5) and (8) are equivalent in the sense that each P{JC) SI expy- C{’B g\

solution of one of them corresponds to a definite solution of

i 12_
oh vests . . . 1 (e’ )&cw
e other. To investigate the guestion of existence and unigue-~ X ® CL
ness of the of the solution for equation (9), we apply the

theorem (Theorem 4.XVil. (9) ) of Kantorovich and Akilov. Let us make the necessary estlmations
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where 1}/('\3) (’19)/5-';('19) is ; bound;d fu.notiux;- and
" - Jz( -w)(1- v')? ’
P(5¥)= 6\( 2z,

is amlao bounded end as numerical calculations show, the maxim-

un of this function dces not exceed 1,I2. Then ) %
H PSI“ < q‘% maml;mamc? (de[jdm' éﬁ-i)év(a-wj, ) 2

Using the inequality of Keoshi-Buniakovsky and calculating
the integrals, we have
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since the infinite product dces not exceed one. _
Uaing Stirling's formula for positive argument for the

gamma~function, we get
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and the condition (11) gives
' 0.3s L'toaae < f‘. ' (‘;6)

For the case of the g) - trajectory O. 0. B4 (Gev/cTe
€=0543 » 4o=0.0%2 (Gev/ef ,
substituting these quantities into (15), we see that it is ful-
filled for the e ~trajectary.

It follows from the estimates shown above that the con-
dition (16) is more stringent than it is necessary. But it is
obvicus that a cpndition of such type must take place as a
sufficient and necessary one for the existence and unigueness
of a solution for equations considered. This fact should be
taken into account in constructing the Reggeized bootstrap
outlines as well as in constructing the actual solution by

the successive approximation method.
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