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(Soft) Pomeron

e Elastic scattering in QCD dominated by exchange of Regge trajectory with
vacuum quantum numbers.

(

A(s,t) ~ s

\_ J

j(t) = 1.08 +0.25¢ (GeV units)
[Donnachie, Landshoff 92]
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Total cross sections in QCD
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Evidence from lattice QCD that there are
glueballs on this trajectory with J > 2.
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Deep Inelastic Scattering (DIS)
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One or two pomerons (soft and hard)? [jo ~ 1.1 — 1.4]
This talk:

Graviton Regge trajectory dual to pomeron trajectory [Brower, Polchinski, Strassler, Tan 06]



Hard and soft pomeron are distinct Regge trajectories

e Explain DIS data with two Regge trajectories
[Donnachie, Landshoff 01]
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e Explain DIS data with two Regge trajectories
[Donnachie, Landshoff 01]
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e Let us apply this idea to gauge/string duality
[Bayona, MSC, Quevedo 17]
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Schrodinger problem in

Known function of Q% and 7 holographic direction

It seems data “knows” about holographic QCD!!

fO’f1

1.5

1.0

-10 -05 00 0.5

-1.5

0.0 0.2 0.4

-0.2

. ..0"}1 — 1.09

0.2 0.5

20 50 200 1000 @Q°

S~
-
-
~
~——
° - ___l=~




Graviton/Pomeron Regge trajectory at strong coupling [BPST 06]

e Exchange of spin J field in AdS

(symmetric, traceless and transverse)

(D2 — mZ) hCLl...CLJ =0

AdS scattering
process

with m? = AA—4)—J
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(D2 — mZ) hCLl...CLJ =0

AdS scattering
process
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e AdS impact parameter repres. In Regge limit [Cornalba, MSC, Penedones, Schiappa 07]

- dz dz’
Aj(s,t) ~iVk K, s/dlLez“'u / zj ;3 <I>1(z)<1>3(z)q)2(zl)q)4(zl) / 2!

S = zz's , AdS energy squared

2 /12 2
cosh L = A , Impact parameter V
222 Hs




A - , iq 1, [ dzdZ
7(s,t) ZV/QJHZJS/CZZJ_@ a /z3 3 <I>1(Z)CI>3(Z)<I>2(Z')<I>4(,2)

e (G;(L) is the integrated propagator along light rays.
Obeys scalar propagator equation in transverse space
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Holographic QCD

e QCD dual is a 5D theory with a graviton and a dilaton %
de2 — 2A(2) (152 + . A7 dyP AdS fields <— single trace operators
( e ) Gab <> 1ap uv
d = P(2) B s 2 Boundary

e Test our ideas with a 5D dilaton-gravity model [Gursoy, Kiritsis, Nitti 07]
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Holographic QCD

e QCD dual is a 5D theory with a graviton and a dilaton %
- N | | -
de2 — 2A(2) (152 + . A7 dyP AdS fields <— single trace operators
(2" 4 1 ) Gar < T 7)Y, IR
d = P(2) B s 2 Boundary

e Test our ideas with a 5D dilaton-gravity model [Gursoy, Kiritsis, Nitti 07]

S = : /d5x —ge %¢ R+ 4(0¢)* + V(¢)_

QK2

e Considered non-minimal coupling between U(1) gauge field and
graviton trajectory. Recall case of graviton in AdS
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* Spin J field dual to gluon operator O; ~ Tr (Fug,Dg, ... D, ,Fz, <)
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Spin J field in holographic QCD [Bayona, MSC,
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* Spin J field dual to gluon operator O; ~ Tr (Fug,Dg, ... D, ,Fz, <)
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Many Regge trajectories

e Consider 5D exchange of spin J field in the Regge limit

s IR -
Aj(s,t)=1V s .S/dZdZ,63A+3A PP

J—1
CAECA <.S€_A_A,) Gz, 2,t)




Many Regge trajectories

e Consider 5D exchange of spin J field in the Regge limit

Reduces to a Schrodinger problem (spectral representation)
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Many Regge trajectories

V(z)

e Consider 5D exchange of spin J field in the Regge limit
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Test model agains low x DIS data from HERA

1e+06

- Truncated data to x < 0.01 region.
Has 249 data points and large range in Q

(0.1 < Q2 < 400 GeVQ)
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Truncated data to * < 0.01 region.
Has 249 data points and large range in Q

(0.1 < Q% < 400 Ge\/’z)

1.5 —

Kept the first 4 Regge trajectories
(up to intercept of meson trajectory

that will also contribute)
1.0 —

5 parameters from spin J equation;
4x2 parameters from coupling of each pomeron

Parameters fixed with x5 ¢ = 1.1

71 =6.93 GeV, Y2 =6.20 GeV
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Test model agains low x DIS data from HERA
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e Reproduced long sought running of e Regge trajectories consistent with
effective exponent 1)€eff<Q> lattice [Meyer 05] QCD glueball spectrum!
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- consistent with universal behavior of In green meson trajectories
soft pomeron 1.09 intercept observed Non-minimal coupling defines scale of 1-10 GeV; matches order

for soft probes in elastic processes of magnitude of gap between spin 4 and 2 glueballs [CMEZ 14]
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that arise form graviton Regge trajectory in dual 5D space.

e Test this picture against other processes such as DVCS and VMP.
* Include meson trajectories.
e Coupling of Pomeron to gluon jets.

 How generic are our results? Should try other holographic QCD models...
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