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Generalized Parton Distributions (GPDs)

o GPDs are the matrix elements for quark and gluon non-local operators O99/88 (wy, ws)
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Conformal (Gegenbauer) Moments of GPDs

e Conformal (Gegenbauer) moments of GPDs are the matrix elements of twist-2 and spin-j
quark and gluon local operators (’)j’q/gg(w)
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for odd (valence) j = 1,3, ..., and even (singlet or gluon) j = 2,4, ... with
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Reconstruction of Quark and Gluon GPDs from their Conformal Moments

@ The quark and gluon GPDs can be reconstructed from their conformal moments as
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for odd (valence) or even (singlet or gluon) j
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amplitudes in QCD

P
[

Conformal moments of GPDs from t-channel string exchange in AdS/QCD

@ we match t-channel string exchange amplitudes in holographic QCD to electroproduction

Kiminad Mamo (ANL)

Holographic GPDs

electroproduction of a vector meson probing the gluon GPD: (a) leading QCD
contribution in the Regge limit; (b) leading Witten diagram in the large-N. limit.
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Conformal moments of GPDs from t-channel string exchange in AdS/QCD

o the QCD amplitude

matches the holographic amplitude
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Conformal moments of GPDs from t-channel string exchange in AdS/QCD

@ we extract the conformal (Gegenbauer) moments of the gluon GPDs as
1
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where

As(j, 7, 8(), K, Bs) = AU, 7, 8g()), K, kT — Rs)

and

‘?1(77’ _K2) =2h (_é’

Kiminad Mamo (ANL) Holographic GPDs August 7, 2023 @ JLab, Virginia, USA  8/24



Conformal moments of GPDs from t-channel string exchange in AdS/QCD
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Up(p; z)
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electroproduction of double pions probing the
non — singlet (valence) vector quark GPDs : (a) leading QCD contribution in the
Regge limit; (b) leading Witten diagram in the large-N, limit.
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Conformal moments of GPDs from t-channel string exchange in AdS/QCD

o we identify the conformal moments of valence quark GPDs as
1 . . . .
IE‘j(';,(valence)(77 ~ 57 £ ,U%) x r(Aq(J) o 2) X []:1(]? 7 AQ(./)7 t) + an(f7 E ACI(./)’ t)]
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‘Fl(.j’Ta Aq(J): —t= K2) X 'A(./ _>J +1,7, Ag - AQa t)
and the valence quark spin-j skewness dependent Dy, -terms are
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment

@ the electroproduction of neutral rho meson (po) in terms of singlet quark DAs and quark
GPDs is given by [Goeke:2001]
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment

e the electroproduction of neutral rho meson (p°) in terms of the conformal moments of
singlet quark GPDs is

LL(quark)
‘Av*p—m"p

> q . ) . ]
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment

Im(j)

Jog >

[llustration of the integration
contour C in the complex j-plane used for computing the contour integral with a branch
cut displayed for Re(j) < jog =2 — 2/V\.
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment

@ we rewrite the sum over even j = 2,4, ... as a contour integral in the complex j-plane

LL(quark) dj lte i 1
t, ~ - = TIA () — o)
-A7 oy p(s QeL,€q) c4i sinmj X ra g(J) 2) X Nali)

(Qu (smglet)(é" tu ) — Q4 ]Fj(singlet)(€7 t; :Ufz))

X

1 1
X X fy X as X —= X —— X0l
e x fy x as(u) 3~ 2amm i(p2)u(pr)

where the contour C is at the right most of the branch point of Ay(j) — 2 = \/j — jog
and enclosing the poles at even j = 2.4, ...
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment

o the singlet quark GPD contribution to the p° amplitude is given by

u
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@ we have also found the gluon GPD contribution to the p° amplitude to be
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment

[ [

Holographic s-channel contribution to the electroproduction of a photon (DVCS). (b)
Holographic s-channel contribution to the electroproduction of a vector meson.
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment

o the holographic s+u-channel contribution to the electroproduction of p°

LL(s+u—channel) / 1% TRy . N2 fv
Av*p—mop (s,t,Q,e1,€]) x exgsx [eLNeLyTSJFU(s, t; Q )] X g5 X Wy
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment
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I W [GeV] Longitudinal cross
section for the electroproduction of neutral rho mesons versus W = /s in GeV, for
Q? =4 GeV2.
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment
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electroproduction of neutral rho mesons versus Q? in GeV?, for Bjorken xg = 0.34 — 0.40.
The black data points are from 5.754 GeV [CLAS:2008].
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Electroproduction of longitudinal p° meson with evolved singlet quark and

gluon GPDs: a comparison to experiment
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Longitudinal differential cross section for the electroproduction of neutral rho mesons
versus —t in GeV?, for Q%2 =0 — 1.9 GeV?, xg = 0.16 — 0.22 (a), and @*> =1.9 — 2.2
GeV?, xg = 0.34 — 0.40 (b). The black data points are from 5.754 GeV [CLAS:2008].
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Electroproduction of longitudinal p™ meson with evolved valence quark

GPDs: a comparison to experiment

@ The electroproduction of longitudinal charged rho meson (p™) in terms of quark DAs and
quark GPDs is given by [Goeke:2001]

LL /
A psprn(Sit Quer,€1) =

C 1 1 Lo i (z 1
—e X W,: X 2 X(47Tas(ﬂz))x 5 8 [/O dz p;( )] 8 p_+{Ap+"h+ + Bp+ne+}

where @, (z) is the charged rho meson (p™) distribution amplitude (DA), and
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Electroproduction of longitudinal p™ meson with evolved valence quark

GPDs: a comparison to experiment

o the electroproduction of charged rho meson (p™) in terms of the conformal moments of
valence quark GPDs is

LL(valence 1
AV*E)V_)ern)(s, t,Q €1, €1) ~ —e x fif x as(u) X o

— 1
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—ii(p2)u(pr)
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Electroproduction of longitudinal p™ meson with evolved valence quark

GPDs: a comparison to experiment
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section for the electroproduction of charged rho mesons versus W = /s in GeV, for
Q? = 3.0 — 3.5 GeV2. The black data points are from 5.776 GeV CLAS [Fradi:2010]
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Thank You!
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