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REGGEON FIELD THEORY

e Action (non-hermitian g — ig) Gribov, 1967, Abarbanel, 1975
_ 1 _ _ _ 9 _
Sle. ¢l = — /d2b dY {¢ [0y — o' V] o —pupp + g (00" — ¢70)}

e Observables:
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e “Supercritical Pomeron”
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e Problems: (from 1970's)

“Critical” Pomeron:
[~ A—d = 0ppr ~ Y(4—d)/12~.17—>.32 at order (4-d)?
(0]
Not phenomenologically acceptable

“Supercritical” Pomeron:
Phenomenologically preferred

Field Theory Not Under Control



From RFT to sFKPP

e RFT — Langevin
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e Stratonovitch transformation (i for each b; cell)
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e Langevin equation ([ dn; = Wiener Integral)
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e RFT ~ Statistical Physics of non-equilibrium processes
Diffusion, Creation, Merging and Splitting




RFT & sFFKPP

o After Rescaling: RFT k = 1; Generalized RFT x # 1;

Oy T(Y,b) = o/ V2T + (T = T2) + \/2a/k (T — T2) v (Y, E)

K = {Splitting / Merging}
e Dictionnary RFT < 2d — sFKPP

Time : t=pu(Y —7Yy) .
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Space : T =

Noise : € = \/2uk

e Further Rescaling: RFT = 1-parameter, 2-dimensional
sFKPP
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1d-FKPP: Traveling wave solutions

Kolmogorov,Bramson,Van Sarloos...

u(t, x)

Strong absorption

Transparency

Unaitarity 7 Leading Front
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normalized speed

1d Stochastic FKPP:
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RFT = 2d RADIAL sFKPP:

e RADIAL sFKPP

U(1—U)
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e An energy-decreasing noise:




The Pomeron as a Radial Traveling Wave

e The zero noise regime: k = 0, splitting < merging
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e The weak noise regime: xk ~ O(1), splitting ~ merging
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e The strong noise regime: k =~ (0(100), splitting > merging
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Conclusions

— RFT + Supercritical Pomeron
Equivalence with 2d sFKPP Langevin

— Radial Traveling waves
Universality for supercritical Pomerons!

— Phase Diagram

Splitting

Merging

Order parameter: o« Pomeron loop strength

Outlook

— A Field Theory without Diagrams
Connection with QCD?

— Full 2-dimensional Theory
Non azimuthal noise?

— The last word
Phenomenology?

Note the energy dependence from strong to weak noise:
From “DL Pomeron" x = 87/.08, to kK = O(1) : Froissart Bound
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The sFKPP Phase Diagram

e The radial SFKPP
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e Radial noise strength
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e RFT “Phase Diagram”
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The sFKPP Phase Diagram
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e T[he zero noise regime:
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e The weak noise regime:
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e [he middle noise regime:
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