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proton spin structure
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in a most generalized picture

A == parton correlation function
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exclusive photoproduction of heavy
quarkonium
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GPD framework for near-threshold
photoproduction of heavy quarkonium

differential cross section Phys.Rev. b 103, 096010 (2021)
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second Mellin moments of GPDs
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The spectator model

k-5 k+3 kinematics for gluon GPDs
Pk in the spectator model
R — _)_ N —
P—é P_|_é
2 2 k iAL =K (ki%)
nucleon-gluon-spectator vertex %z =912{ki %= P2k £2)2 - A2

Eur. Phys. J. C (2020) 80:733
i Fhye: 1. € (205 (1 =0l 5 + 15(0)

— :
" : L Pl £ 5P + 13 (A)P
Vibe = Obe |91 Yu T+ 92 5770 wb”
w,bc 1 /K 2 IM %
( 1 5 N0<m<§
GAMZnS AT Jd kLW: 0<z<(,

H(z,&t) =
analytical expressions

2 N§<m<1
16M27T3A2 fd k—L £<:c<17 § < X < 1

o<xz<¢g

N STS
8]\}—3A2fd2kl 0z <E 0<[E<§,
E(aj?f? t) — < il 9 N%<x<1
4M3A2 fdk—]—D§<8:<17 €<33<1 8



outline

- GPD factorization framework
* Gluon GPDs in a spectator model

» Parameter determination, derived
quantities, and cross sections

* Summary



Parameter determination

simultaneous fit
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parameter values with uncertainties

Parameter Central value Uncertainty
K1 6.503 +0.388
Ky 3.591 +(1.199
My 1.341 +0.028

Ay 0.474 +0.014




derived quantities

average longitudinal momentum fraction

(x) J LAY L

1
(x) g = / dxx f{(x) =0.421 £0.060 .+ 035000 021122)5) 04328) —0.221(26)(5)
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st 0.052(12)  0.016(12)(5) —0.023(4)  0.039(13)(5)
¢t 0.0199)  0.0095)0) —0.005(2)  0.014(10)(0)
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o (yp—J/wp) [nb]
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cross sections fory p—Y p’
differential cross sections

b1 -4 p———F———T—""—T—T 3
6E-6 - (E)=57.2 GeV (E)=70 GeV
o 4E-6 SUIE-5 |
S S
3 3
5 S
+ +
.4 =
—8 2E-6 —8 1E-6
T | N T T T T T R T T T
7.0 7.5 8.0 8.5 9.0 1 2 4 6 8 10
-t [GeV?] -t [GeV?]
0.001 —m@™@mm™m™—m—m——m———mr—m—————Fp—"+—"+—"—+7—"++r
=
S
. za i
total cross section £ w4
S
o]
1E-5 ———

50

13



outline

- GPD factorization framework
* Gluon GPDs in a spectator model

» Parameter determination, derived
quantities, and cross sections

* Summary

14



summary

Unlike the cases of angular momentum, study on GPDs at
nonzero skewness is necessary for comparisons with
related observables

* The near-threshold photoproduction of heavy quarkonium
is dominated by the second Mellin moments of gluon
GPDs, offering a reliable probe of gluon distributions at
large skewness

Future measurements combined with phenomenological
analysis can provide more precise information on the
gluon structure inside hadrons and improve the model

calculation method of gluon GPDs
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