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Introduction

Chiral-even GPDs:
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Introduction

GPDs accessible in various production channels and observables

— experimental filters

DVCS TCS
Deeply Virtual Compton Timelike Compton
Scattering Scattering

HEMP UPC
Hard Exclusive Meson Ultra Peripheral
Production Collisions

more production channels sensitive to GPDs exist!



CrOSS-SeCtiOn (S)pace-like or (T)ime-like
Helicity amplitudes:  2M. Iy

. 2 Helicities (p’y’,pY), where yp—y’p’
Cross-section: do o |Tgy+ T (M, ;)]
Compton Form Factors: H,E, A, 'g;?
DVCS: TCS:
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Cross-section

Compton Form Factors
in terms of GPDs:

Coefficient functions:

Relation between
DVCS and TCS CFFs:
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Cross-section

Compton Form Factors
in terms of GPDs:

Coefficient functions:

Relation between
DVCS and TCS CFFs:
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F(E,t,9%) = /11dx._ Z T'(x,E,2*)F'(x,E 1)
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Amplitude analysis

Extraction of DVCS CFFs from world proton data

No. Collab. Year Observable Kinematic -~ No. of points
dependence used / all
1  HERMES 2001 Aty ) 10 / 10
2 2006 A= i=1 t 4/ 4
3 2008 AL i=0,1 TBj 18 / 24
e
Azin@=ds)cosio g
A([:jo';"(:(lb_(bS) sin 1¢ ;i —
4 2009 Ai’%ff’ i=1,2 TB; 35 / 42
ALU Dves =1
Ag’si‘{’ i=0,1,2,3
5 2010 A'gf“ffd’ i=1,2,3 TBj 18 / 24
ApEest® =012
6 2011 Azf;éfg;?gz “ f: i=0,1 TB;j 24 / 32
AT EER S i=1
ASeslpm@s)cosio (1,9
Asiniqb—qss) sinig¢ . _ 1.2
7 2012 T gein i = 1,2 - 35 / 42
. L%,I t=4 TBj
AL U bves =1
A=t i=0,1,2,3
8 CLAS 2001 Apsmee i=1,2 — 0/2
9 2006 Appmee i=1,2 — 2/ 2
10 2008 ALy b 283 / 737
11 2009 ALy ¢ 22 / 33
12 2015 AL, AL, AL ¢ 311 / 497
13 2015 d*oy ¢ 1333 / 1933
14 Hall A 2015 Ad*or ¢ 228 / 228
15 2017 Ador, b 276 / 358
16 COMPASS 2018 dBoi, t 2 /4
17 ZEUS 2009 oy t 4/ 4
18 H1 2005 d%gu t 7/ 8
19 2009 dPoy, t 12 /12
SUM: 2624 / 3996
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Amplitude analysis

TCS amplitudes and observables from DVCS amplitudes
DVCS: TCS:
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for more details see:
@Q2=2GeV2 t=-0.3GeV? Grocholski, Moutarde, Pire, Sznajder, Wagner
Eur. Phys. J. C 80 (2020) 2, 171
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Amplitude analysis

TCS amplitudes and observables from DVCS amplitudes
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@ xi = 0.1, t =-0.1 GeV?
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for more details see:
Grocholski, Moutarde, Pire, Sznajder, Wagner
Eur. Phys. J. C 80 (2020) 2, 171
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Amplitude analysis

TCS amplitudes and observables from DVCS amplitudes

cross-section: circular beam asymmetry:
£ pona| B Tcs from DVCS (LO)
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for more details see:
Grocholski, Moutarde, Pire, Sznajder, Wagner
Eur. Phys. J. C 80 (2020) 2, 171
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EIC predictions

Part of EIC YR activities

yield
2,
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Conclusions

* TCS - source of GPD information
 Combined analysis with DVCS may prove universality of GPDs
 TCS available in PARTONS

(http://partons.cea.fr, B. Berthou et al., Eur. Phys. J. C78 (2018), 478)
* I[mpact studies for future colliders in progress

* Development of new MC generator (EplC) in progress
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