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1 Gribov Pomeron calculus

Regge asymptotics of elastic amplitudes
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Mandelstam cut contribution
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Separation of particles in their rapidities
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Gribov’s Pomeron action
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2 Gluon reggeization in QCD

QCD Born amplitude
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Leading Logarithmic Approximation
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Its region of applicability
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Gluon trajectory in LLA
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3 Amplitudes in multi-Regge kinematics
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4 BFKL equation (1975)

Balitsky-Fadin-Kuraev-Lipatov equation
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Hamiltonian for the Pomeron wave function
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Mobius invariance and Pomeron intercept
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5 Effective action in QCD

Locality of the theory in the rapidity space
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Gluon and Reggeized gluon fields
vu(z) = =T (x), Ax(zr) = —1T*AL(x), 0AL(x) =0

Effective action for their interactions (L., 1995)
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6 Production amplitudes in N =4 SUSY

Relative correction R to the BDS amplitude A5 .4 (F. L., 2011)

' o ' o0 2iyd 1 w(v,n)
Re'™ = cos mwyp+i a4 Z (—1)”6””/ ] v ¢ (v,n) ( ) ;

2 n=—o00o —oo V2 + néf up — 1
589 S1t3 S3tq 5 U2
Uy = ——, Uz = y U3 = 9 | | — T
50125123 So12t2 S123t9 us
1 —uy —us — us YK |’w|2 Y 2
- = g, 1T _ K
n
o047) = 0By euntK) Fn = 5 gttt 2R (L 5)-20(0)
l/ —_—
R n|. 2y’ (1 +iv + 2 1 In] (V2 - %2)
Eun:_§ (1 + v + 7) 2 4 w2 _C(Z)Eun_z S 23
VR (v2+70)



Pomeron and graviton in N =4 SUSY

BFKL Pomeron in a diffusion approximation
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Constraint from the energy-momentum conservation
D=A

AdS/CFT relation for the graviton Regge trajectry
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Large coupling asymptotics for v and A (KLOV, BPST)
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8 Perturbation theory in gravity

Einstein-Hilbert action
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Riemann tensor
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Christophel symbol and gravity field
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General coordinate transformation
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High energy amplitudes in gravity

Production amplitudes in LLA (L.L. (1982))
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Graviton-graviton-reggeon vertex
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Gluon-gluon-reggeized gluon vertex
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10 Graviton trajectory and amplitudes

Graviton Regge trajectory (L. (1982))
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Gravitino action
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Amplitudes in the DL approximation
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11 Effective action for gravity

Locality in the rapidity space
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Reggeized graviton fields
SAT T (2) =6A""(2) =0, 0, AT (2) =0_A" " (2) =0
Effective action for the high energy gravity (L. 2011)
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Hamilton-Jacobi equation for effective currents
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12 Effective currents for shock waves

Aichelburg - Sexl metric
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Effective current for the shock wave

it =—an (WIF| 4+ G) - § s ) @) =5+

Perturbative expansion
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13 Discussion

Locality of reggeon interactions in the rapidity space.
BFKL equation for Pomeron wave function

High energy effective action for gluons in QCD.
Pomeron-graviton duality in N = 4 SUSY.
Multi-regge processes in gravity.

The graviton trajectory and double logarithms.

Effective action for the high energy gravity.
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Hamilton-Jacobi equation for effective currents.
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