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Introduction

We study the processes of nucleus-nucleus interaction. J
N ...............................................................

reggeons coupled to the qq
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Each pomeron in the dipole model can also split into two ones through a
certain known triple pomeron vertex

Figure: Pomeron fan diagram
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Our immediate problem is to take into account the four-pomeron
interaction.

Figure: An example it's four-pomeron interaction in nucleus-nucleus

Interaction of gluons with 4 quarks inside two heavy nuclei with atomic
numbers A and B provides factor F? where

F = (AB)*3(Ncas)?
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A B

Figure: Simplest diagrams generated by the triple-pomeron interaction

ClA — flae f-eze3af-e3e4bfe4e5bfe5e5dfe6e7dfe763::fe3e1c _ N?(N? _ 1)

and

ClB — facei fe1@areresey fesces fe4e5bfe6e5e7 f'e7des f'egdb — N:_}(Ng o 1)
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A B

Of these N4 come from external participants which leaves N2. So we find
(LA) ~ (1B) ~ F2aN?

as it should be.
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To estimate the factor coming from integrations over intermediate
rapidities we shall include the BFKL evolution and crudely assume that the
pomeron propagator behaves as e®Y, where A ~ N.as and A > 0. Let
the total rapidity be Y.
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Then two integrations in the diagram in Fig. 1 A give

Y Y1 1 1
ha= / d}’1/ dy, 22V 1) gAli—y2) 28y — ZezAY [Y == (1 = e‘Ay)]
0 0

and in the diagram in Fig. 1 B

Y y
hg = / dy1 ' dy2eA(Y—y1)eA(Y—yz)eA(y1—yz)eAy1 By —
0 0

= ée2AY(eAY —-1- AY) (1)

v
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If we assumed that Y ~ 1/(N.as) >> 1, so that NeasY ~ 1.

ha = %ezAY [v - %(1 — e )]~ 1/(Neas)?
and

1
hp = Eemy(em/ 1 AY) ~ 1/(Neas)?

As a result, in this region both contributions from Fig. 1 have the total order
F2a2.

v
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If we assumed that exp AY >> 1:

1
(1A) ~ F2aN2ha = F2a 4/\/2A 2V [v - X (1-e72Y) | ~ FPad(Neas Y)e2Y

1
(1B) ~ F2a*N2hg = F2a 4,\/3A2 2AY(eAY _1 —AY) ~ F202e38Y
We see that the diagram in Fig. 1 B dominates and it can be of the same order
as the single BFKL exchange even for light nuclei provided

Fa?e®AY ~ 1 (2)

v

Pozdnyakov Semyon (SPbSU) Four-pomeron interaction September 2014 3/8



It is the same order if Fa2e?AY ~ 1 )

\ {
N
\ |
N ...............................................................
reggeons coupled to the qq
N }n n\ S ——
1 \

Figure: Four-pomeron interaction
Figure: Single BFKL exchange
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Lipatov effective action formalism

The effective Lagrangian describes interaction of the quark ¢ and gluon
Vi, = —iT?V} fields and their interaction with the independent reggeon field
A, = _inAZ with A| = 0:
Lerr = Lym(vy) + 1/7(/3 +igh — M);/Hr
Tr (A (v) = ADBEA-) + Tr((A-(v-) — AR AL), (3)
where Lyy is the standard Yang-Mills Lagrangian,

oo

As(ve) = ——ai ai *1=> (—g)"va(03've)" =
n=0
=vs —gva0i'vy +g%vi0i viditve + ... (4)

and the shift of the field variable v, = V,, + A,,. The reggeon fields are assumed
to be subject to kinematic conditions 0_A, = J,A_ =0

v
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We have connection between dipole model and Lipatov formalism J
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M.A.Braun et al., arXiv: 1209.2490
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Bartels formalism and Lipatovs Formalism

Communication

Strictly speaking Bartels formalism - a restoration of the amplitude of
multiple jump when consistently dissected all s-channel gluons.
"Lipatovs Formalism”, or just Lipatovs action, allows us to calculate not
only discontinuity, but any of the Green function and amplitude, but we
have to deal with virtual particles with propagators that depend on the
longitudinal momentum components which are not present in the
formalism Bartels.
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In Bartels formalism

According to [1] the general vertex for the transition of / gluons into m
gluons with / + m = n and subsequent reggeons going in turn to the
projectile and target can be written in the form

Kism(r1, 12y o) = <v1‘ T(ko) T(Ks) - - - T(kn_a)

Vo), (5)

where Vi = — kl%; = —r]?L(kl’ r2), i Ly M3 Fo1
1
I‘,?_ k1 kj °c { Koo Kn.3
Vo = r”_1+k"_3k2_1 = _rg—lL(_kn—& rn) ’ | . e W |
n—3
kik;
Tk =d-275 (6 & & R

[1] J.Bartels, Nucl. Phys. B 175 (1980) 365.
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However there are two problems related to this expression.

@ Diagrams do not include contributions from 4-gluon interaction

@ There are problems with factorization

Ny T

Figure: Diagrams for 3 — 3 (left) and 4 — 4 (right) transitions, which are not
included in Bartels formalism
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Take the 2 — 3 transition

K(2—3)= r1 "4 L(ky, r2)L(—ko, 1)

where k; — k, = r3. So one can present (7) in two equivalent forms

K(2—3)= rl (7 L(kl, R)L(—ki + r3, r5) = rl i L(kl, r)B(—ki, 13, r5)

or

K(2 — 3) = rl ry L(k2 + r3, fz)l_( kz, I’5) = I’l ry B(kz, rs, I’2)L(—k2, I’5)

()

(8)

(9)

Pozdnyakov Semyon (SPbSU)

Four-pomeron interaction

September 2014

6/8



Now take 3 — 3 transition

K3 — 3) = 21 [L(kl, )L(—ks, r6) —

We can factorize it as

k2 (k2L(k1, fz)) (/<2L(—k37 fe))} (10)

K(3 — 3) = r22L(ky, ) [L(—kg,, r6) —

or as
K3~ 3) = 2 [Llk, r) -

:23 (kzL( ks, fe))]

22 (kzL(kl, fz))} L(—ks, 6)
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Conclusion

These are problems to be solved by calculating vertex
2R—2R+-P J

I

s

i

+

Jr

All leg

OOQ%(;(

59 + transpositions
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Conclusion

Thank you for your attention |
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