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Talk plan

- Brief review of Pomeron phenomenology

- Brief review of previous work on the same line
- Motivation for the non-minimal coupling

- Holographic computation of structure function
- Results

- Future
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Pomeron: a historical introduction
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Regge Theory
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Deep Inelastic Scattering

hadronic tensor:

(H, P|[J*(=), J*(0)] | H, P)
structure functions:

PO
F(Q% ) ~Im E{r

well known dependence
DESY on Q, small x is
challenging..
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New DIS data: the Hard Pomeron
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Use the gauge/string duality to compute
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in the Regge limit

k= \/-;,—Q—Zso , k= \/E,qi_QZ,QJ_ )
(v-%) (57 m)

M?2 M2+ @2
ky = (—37\/5,0) ) —ky = ( oL /s, —u) .

N




Improved Holographic QCD model

S = M3N2 / d5z+/—gse2® (494 8,8, + Rs + V(®))

ds? = e24() (d2* + nuydatdz”)

Dictionary: Successfully explains:
log B +» A(z) —Conﬁnemen} g
-Asymptotic freedom
T > o -Glueball spectrum data
trF? < ¢ know from lattice

computations
trFAF < a P
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Building Higher Spin EOM

The EOM of the higher spin fields should satisfy:

- Be compatible with graviton EOM for J=2

- The coupling with the dilaton to be the one
of the closed string in the graviton's
trajectory

- Reproduce known free CFT case for constant
dilaton.

We propose:
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Witten diagram: minimal coupling

We consider the tree level exchange of those higher
spin fields belonging to graviton Regge trajectory

Minimal coupling vertex in X:
Ky / d°X\/=ge™® Fy oDy, ... Do,_, Ff hPb7
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Non-minimal coupling motivation

For AdS or flat space, there are only two possible
cubic couplings between these fields

FOF by, FOFYY Y gha,

in general this does not hold. For concreteness, we
will consider the action

Sa=—1 [dXy/=ge " (FupF™ + RapeaF"F<Y).

and we will find the coupling with the graviton by
linearizing.
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Linearizing and generalizing

1
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the non-minimal cubic interaction generalizes to
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Witten diagram: non-minimal coupling

Non-minimal coupling contribution to £,

After taking the Regge limit

Fa(e,Q%) = Y (A19Q) + £2M0@Y) )2,




Further details

vach(QQ) = ganj"/dZe (J _7)A (fg)ijj_ + Q2’DH> Un

where gn ~ S, (0) and

Dy =24 (Aaz + A%+ AB) ,
Dy =e24 (ag —(A-2B)0.+ B+ A+ B —AB)

with B =& — 4/2

hep-ph/1804



hep-ph/1804.

Best fit for Fj

Number of points:
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Regge trajectories
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Conclusions

We considered the contribution of a non-minimal
coupling in a holographic Pomeron model:

- The contribution is encoded in the operators
D, and Dj.

- Fit of F2(x, Q%) improves, Xﬁ'o'f' decrease to 1.1.

- The scale of the non-minimal coupling is in the
range of the mass difference between the spin
2 and spin 4 glueballs.




Future: differential cross-sections...
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Future: HQCDP package

https://github.com/rcarcasses/HQCD-P
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Diffusion limit

For the term related
to the anomalous
dimension of the dual
operator we propose:
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