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1 Gluon reggeization in QCD

QCD Born amplitude at high energies s >t
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2 Amplitudes in multi-Regge kinematics
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3 BFKL equation (1975)

Balitsky-Fadin-Kuraev-Lipatov equation
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4 Integrability of the BFKL dynamics

Holomorphic separability of Hgxp at N. — oo (L.)
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5 Effective action in gauge models

Locality in the rapidity space

_llnek—l—‘]ﬂ
Yo e R

vy —yo| <7n, n<<lIns

Gluon and Reggeized gluon fields
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Effective action for the reggeon interactions (L., 1995)
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6 Effective action for gravity

Locality in the rapidity space
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Reggeized graviton fields
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Effective action for the high energy gravity (L. 2011)
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7 Maximal helicity violation

BDS amplitudes in N =4 SUSY at N, > 1 (2005)
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8 Elastic BDS amplitude

Its Regge asymptotics at s/t — oo

Moy = D(t) (;)ww I'(¢)

Reggeized gluon trajectory
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9 One particle production
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10 Steinmann relations

No simultaneous singularities in overlapping channels
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11 Regge factorization violation
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12 Regge cuts in jo-plane
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Figure 1: BFKL ladders in Ms_,4 and M3_.3

13



13 BFKL equation in octet channels

Factorization of infrared divergencies in LLA
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14 Mobius and conformal invariances

The remainder function R = 1 + Ay_,4 in the region aln sy ~ 1
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g3k 203201

V=—-
kaqq 2073201
Perturbation theory expansion
. . k k ki+ k
ZA2_>4:—217TCL21I1821I1’ L+ 2HCmln’ L 2ll2
k2||q1] k1]]q3]
Functions of 4-dimensional anharmonic ratios
2
a tos tos SS
1Ag g = —Lig(x)lnx 2913 ) X72902 fo,x=1—- "2
1 s3t1 {3581 50125123

15



15 Open integrable spin chain

Equation for composite states with octet quantum numbers
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Integrals of motion: [D, h] = 0: open spin chain (L. (2009))
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16 Analyticity and factorization

Analyticity constraint and factorization hypothesis
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17 Two loop expression for My 4

GSVV remainder function based on the symbol theory
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18 Continuation to multi-Regge region

Asymptotic behavior in the multi-Regge kinematics (L.,P. (2010))
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19 Octet BFKL equation at two loops

Equation and kernel for N =4 SUSY at ¢ — oo (F.,L. (2011))
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20 Production amplitudes A, .4
Remainder factor R = Ag_,4/APL? (L. (2009), F.,L. (2011))
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21 DDH anzatz and collinear limit

Perturbative expansion of R and collinear anomalous dimension
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22 Discussion

Reggeized gluons as new degrees of freedom in QCD.

BFKL equation for the Pomeron wave function.

Effective actions for reggeized gluons and gravitons.

BDS ansatz and the Steinmann relations.

BFKL equation for the states in the adjoint representation.
Integrability of the multi-gluon interactions at large V..
Mandelstam cut contribution to Ms_,4 in two loops.
Verification of the DDH ansatz based on the symbol theory.
Collinear anomalous dimension at all orders and MSV results.
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