Magnitude of three-pomeron vertex
V. A. Abramovskii

Physics Institute, Georgian Academy of Sciences
(Submitted January 3, 1976)
Pis'ma Zh. Eksp. Teor. Fiz. 23, No. 4, 228-231 (20 February 1976)

It is shown that when the first two orders of perturbation theory are taken into
account it is impossible to obtain a small bare three-pomeron vertex r that agrees
with the experimental data. Inclusion of the third order leads probably to
r/ r,ﬁ:4.

PACS numbers: 11.60.+c, 13.80.Kp

For inclusive cross sections in the region of the three-reggeon limit, the
relative magnitude of the non-enhanced branch cuts is four times larger than
the contributions of the non-enhanced branch cuts to the total cross sections
(there are no identical reggeons and the complex~conjugate diagram is taken in-
to account). Therefore the contribution of the three-pomeron diagram is can-
celled out, Because of this, an increase takes place also in the negative contri-
bution of the semi-enhanced branch cuts. As a result, the bare three-pomeron
vertex 7, which was usually assumed equal to the effective 7,4y~ (1/40)g, "7 ig
altered (g is the vertex of the interaction of the pomeron with the particle, g*
~ 50 mb). To obtain », it is necessary to take into account the contributions of
the higher orders of perturbation theory.

In this paper we take into account the contributions of the first two orders in
v {Fig. 1) and the non-enhanced absorption corrections to the diagrams of Fig.
1,

At g%=0 the contributions of these diagrams to E(d’c/dq®) yield
| & (1)
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The diagrams were calculated at £ = In(s/1 GeV% =8 and n=In(M%/1 GeV) =5
(the corresponding value is X=0, 95). The pomeron-particle interaction radii
were chosen to be R?=2, 4, and 6 GeV-?, and the slope of the trajectory was
taken to be &' = 0.3 GeV~?%, The three-pomeron vertex was chosen pointlike,
The absorption corrections up to thlrd order inclusive were taken into account
at R?=2, and up to second order at R2=4 and 6. As a result we obtained from
(1) for ’r/g the equation

ll(RZ)(gL) - IZ(RZ)(;—)2 Lo . (2)

where

[,(2)~04 [ (4)=06; [,(6)=~0.7

1,2) =23 [1,(4) =44 [,(6) = 4.0.

At R?=2 and 4 Eq. (2) has no real solutions for »/g; at R?=6 there appears the
solution (v/g) = 0,09+ 0, 04.

But this value of the radius cannot be reconciled with the slope of the diffrac-
tion peak in elastlc scattermg 21 and in the inclusive cross sections, B with
yield R%*=2 GeV-2,

Rough estimates show that at R?=2 the coefficient of (*r/g)3 in (1) is positive
and is of the order of 10—~50, If the coefficient of (’r/g) is of the same order,
then this allows us to obtain the solution? (»/g) ~1/10, which results from the
contributions of the diagrams of second and third (Flg 2a) orders, If such a
solution is realized, then the effective slope a gy for the inclusive cross section
decreases, Experiment yields age™ 0.15 to 0, 2,k

It is possible that the four-pomeron interaction (Fig, 2b and 2¢) must be taken
into account in the solution, To the order of M’/gz, the diagrams give a positive
contribution that cancels part of the contribution to the (/g)? order.

Owing to the fact that (r/g) has increased, the contributions of the branch
cuts leads to a faster growth of oy, with energy, and this possibly agrees with
experiment. The change of the total cross section®®]
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where ¥,=g%/ 87, amounts to 3.7 mb in the energy interval from E,.»,=30 GeV
to Eja=1.5%10° GeV (At = 3, 9),

An approximate upper bound on 7/g can be obtained from the fact that the ex-
perimentally observed distribution with respect to rapidity in the beam does not
depend on gf. ] This means that processes with formation of several beams
(Fig, 1f) are small, i.e., Jy<1:

J, = gL_ yi37C18la’(§- 9+ 1n2) +R*Ma*(€+n-1n2)+ 3R} (4)

where C?=1,3. From this equation we get (#/g) <0, 14,

We call attention in conclusion to the values of the parameters that are typical
of the reggeon perturbation theory:

p1= (" 0 faa*) and py = (77 Mo/ o )in (1 +@ 8 pal:

At (»/g)=1/10 and ¢ ~ 8 we have p1= p;~ 1/3. If (v/g) is somewhat larger,
e.g., (#/g)=1.7, then py= 2/3 and then we are in the region of the transition to
the asymptotic regime,

The author is grateful to O. V. Kancheli for discussions and valuable
remarks,

DWe note that allowance for only absorption corrections to the diagram of
Fig. 1a (i, e., if contributions of order 7? are discarded) leads to (»/g) ~ 1/16.
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