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ON THE ANALYTICAL SOLVING

OF THE TER-MARTIROSIAN-SKORNYAKOV
EQUATION FOR THREE PARTICLES

AT NEGATIVE ENERGIES

Simple analytical expression for the solution of the Ter-Martirosian—Skornyakov equation for
three particles at a negative energy has been obtained.
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1. Analytical Solution of the Equation

The analytical expression for the solution of the Ter-
Martirosian—Skornyakov equation [1] has the form
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Our main 1nterest is in the case where A2 = a? — 2p2
contains large p2 so that A2 < 0. Let us transform
this equation into an equation with A2 > 0 and
then perform the analytical continuation with neg-
ative A\2. Now, we substitute
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Then we obtain
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and the equation takes the form

p(r) = po(x) —
,Lﬂ/hl a® + xy + y*)(¢y® —ay +1)
3 2% —xy +y?)(2?y* + 2y + 1)
1
1 dy
X —————(y)—. (4)
L=Smw Y

Consider the case where g (z) with < 1 is continued
analytically:
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Then the solution ¢ can be also continued. The equa-
tion becomes simplified:
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Using now the Mellin transformation, we get
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The equation for ¢(§) takes the form
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Both integrals can be calculated using the contour in-
tegration. In the first one, it is necessary to integrate
by parts. It is worth to mention that
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is known as the Danilov factor [2], and
M (&) = 6(&) + Mq(8), (11)

where M is a smooth function which depends on A
analytically on the plane with the cut from —a? to
+o0o (see [4]). In this way, we reduce the equation to
the form [3, 4]
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In the quartet case, p = %, and, in the doublet case,
1= —2, and the factor 1—L() does not vanish. Divi-
ding by it, we obtain the Fredholm equation with the
smooth kernel. In this kernel, we must do the analytic
continuation in the negative 2.

It should be noted that the Mellin transformation
can be useful also for other models, in particular, for
the Yamaguchi model.

560

It should be also noted that the integral for M (€)
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Here, it is possible to pass to the negative A2. The cor-
responding M () will be rapidly decreasing. Thus,
the recipe for the energy above the threshold is as
follows:

1. To solve Eq. (12
negative.
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) for ®(¢) supposing A? to be

2. To construct the answer using the formula
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If X is negative, the integrand (the second factor) in-
creases, if [£] — oo. However, apparently Eq. (12)
implies in this case that the solution ®(zi) de-
creases quickly. Therefore, the integrals must be con-
vergent. This method is suitable for other kernels
with logarithm.
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1040 AHAJIITUYHOI'O PO3B’A3YBAHHAA
PIBHSAHHA TEP-MAPTUPOCAHA-CKOPHAKOBA
JJ15 TPBOX YACTMMHOK

TP HETATBHUX EHEPTTAX

OrprMaHO IPOCTUIl aHAJITHYHAN BUPa3 JJIsi PO3B’sI3KY PiBHS-
uusa Tep-Maprupocsana—CKOPHAKOBa I/ TPHOX IaCTUHOK IIPH
HEeraTUBHIi eHepril.

Katwwoei caoea: piBaanaua Tep-Maprupocana—CKOpHAKO-
Ba, neperBopeHHst MesiHa.
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