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The Collinear and the high energy Regge limits

Different expansions of scattering amplitudes•

Different physics•
Valid at any coupling•

Leading term
in one expansion , Resummation of infinite many 

terms in the other

In this talk

Fix the Regge (BFKL) one from the collinear (OPE) one 
at finite coupling 

Related works
[Bartels,Lipatov,Prygarin], [Hatsuda]

Comment
Color adjoint BFKL
(open string) 6=

[Gromov & Lipatov talk]

Color singlet BFKL 
(closed string)

Some common physics[Lipatov talk]



[Alday,Gaiotto,Maldacena,AS,Vieira]

Summary of these expansions for n=6
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BFKL

Leading term dominate at large 
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Note - Different kinematical regimes!
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The collinear expansion (OPE)
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Expansion

single particle

multi-particles
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The collinear expansion (OPE)

are known at finite coupling
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• [Basso], [Basso, AS, Vieira]µm(u), Em(u), pm(u)

rapidity

The vacuum energy (twist) is infinite •
but it is subtracted in the ratio

Evac = �cusp log(S)
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The Regge high energy expansion (BFKL)

Geometry

“Mandelstam region”
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4 ! 2 3 ! 3

[Bartels,Lipatov,Prygarin][Bartels,Lipatov,Sabio Vera]

rapidity gap rapidity gap



The Regge high energy expansion (BFKL)
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The Regge high energy expansion (BFKL)
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The Regge high energy expansion (BFKL)

momentum
energyangular momentum

The discontinuity of the analytic continuation from Euclidian kinematic

No 1 = trivial vacuum, grows at large  • ⌧ + �
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The vacuum energy (spin) is infinite •
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How these are related?
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Summary

Two analytic continuations

In external momenta -                             OPE for              discontinuity1. ⌧, �, �

In flux-tube momenta  =  p2.
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⌧Euclidian to          kinematics in the OPE (large    )3!3



⌧OPE (large    ) for             discontinuity3!3
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As seen in Fourier space

E1(p) = 1 + 2g2
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The one loop light-ray hamiltonian
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Analytic continuation of light-ray hamiltonian
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Analytic continuation of light-ray hamiltonian
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“Sister”

E1(p) = 1 + 2g2
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Finite coupling - sister dispersion relation 
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“sister”       BFKL, going through the cut !

OPE

BFKL
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“sister”       BFKL, going through the cut 
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Checks

Finite coupling
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We match with all results in the literature - 3 loops + 4 loops prediction
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Finite coupling plots



Scaling limit at strong coupling
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Strong coupling classical solution

fold
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Open questions

Extend to the power (energy) suppressed terms in the Regge limit•
full amplitude?)

Higher points (n>6)? 
Heptagon should follow from the pentagon transition. 
New states might be appearing for n=8? 
Can we get them from the OPE?
Make connection with Bethe equations at strong coupling?

•

[Bartels,Kotanski,Schomerus,Sprenger]

What can we learn about color-singlet BKP/BFKL spectrum?
Hint - highly excited BKP states are controlled by color-adjoint 
eigenvalues (analog of large spin for the spectrum)...
Can it be used to write all-loop asymptotic Baxter equation for BKP 
spin chain?

•



Thank you!



Why we succeeded?

OPE BFKL twist suppressedenergy suppressed


