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How to access GPDs N. D’Hose, S. Niccolai
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8 GPDs at LO and leading-twist
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Chiral even Chiral odd



Compton form factors

X is mute variable (integrated over), needs deconvolution
— apart from “cross-over’ trajectory (x = £¢) GPDs non directly accessible
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DVCS: past, present and future N. D’Hose

Q’ [GeV’] T

| current DVCS data at colliders:
St rt 10° O ZEUS- total xsec 0 Hi- total xsec
a ® ZEUS- do/dt B HIl-do/dt
W HI-A_,
2 001 | current DVCS data at fixed targets:

| @ HERMES- A Ay Ay
A HERMES-A. A HERMES- A,

B HERMES- A, @O Hall A-total xsec. A,
O CLAS-A ® CLAS-total xsec. A

planned DVCS at fixed targ.:

EEZ]  COMPASS- do/dt. £y Arey Acst
1 JLABI2-do/de, Apy, Ay A

After”’
2016

1 lllll

BNL EIC Science Task Force and NdH update in 2015

0 + Afte

- WS v

1 lllllll

& sy L 4 1 ...GJjuons |, | Sea quarks . Valence quarks A
10~ 10~ 10~ 10" 1
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Gluon and sea quark imaging at HERA and COMPASS

Aaron et al., H1 Coll, PLB659 (2008)
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S. Niccolai
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From Compton FFs to proton tomography
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Dupré, Guidal, Niccolai, Vanderhaeghen, arXiv: 1704.07330



From Compton FFs to proton tomography S. Niccolai
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Dupré, Guidal, Niccolai, Vanderhaeghen, arXiv: 1704.07330



Finite t and target mass corrections in DVCS A. Manashov

- Kinematic power corrections at twist-4: t/QQ?, M?/QQ?
— restore gauge- and translation-invariance of twist-2 DVCS amplitude

~They can become important in the Q? range of present experiments

— large effects for the total cross section, small moderate effects for asymmetries
M. Defurne et al. [Hall A Collaboration] arXiv:1504.05453
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DVCS with Nuclear Targets
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Coherent DVCS:
nuclear tomography

S. Scopetta
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Incoherent DVCS:
tomography of bound nucleons

Large energy gap between the high-energy photons and the slow recoiling nuclei:
very different detector systems to be measured in coincidence

Very difficult to distinguish coherent and incoherent channels
(for example, in HERMES data, Airapetian et al., PRC2011)



Difficult but possible! Just released from CLAS!
(M. Hattawy et al., arXiv: 1707.03361v1 [nucl-ex]

S. Scopetta

off-shell model by

Gonzalez, Liuti, Goldstein, Kathuria g“ )

(blue dashed) g

(PRC 88, 065206 (2013))

IA calculation, Guzey el l b
(full, dashed, different GPD models) 2 .F] ]

(PRC 78, 025211 (2008))
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4He: J = 0,1 = 0, easy formal description (1 chiral-even twist-2 GPD);

Next generation of experiments (ALERT run-group), just approved (A-rate), will

distinguish models: precisely what is needed to understand nuclei at parton level!

Good prospects for the EIC at low = 5, easy recoil detection...



TMDs of Nuclei S. Scopetta
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He’ is the ideal target to study the polarized neutron
and it was used in a series of experiments at JLab HallA and will be used at JLab12



TMDs of Nuclei

S. Scopetta

He? is the ideal target to study the polarized neutron
and it was used in a series of experiments at JLab HallA and will be used at JLab12

Dynamical nuclear effects and effects of FSI properly taken into account
in dilution factors and effective polarizations:
Del Dotto, Kaptari, Pace, Salme, Scopetta: arXiv:1704.06182 [nucl-th]
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TMDs of a spin-one targets . Cloet

3 additional T-even and 7 additional T-odd quark TMDs compared to nucleon

quark operator
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Very challenging experimentally:
-need longitudinal and tensor polarized spin 1 targets, e.g. deuteron and Li®

-for SIDIS there are 41 structure functions (23 associated with tensor polarization + 18 for U+L)

-for DY there are 108 structure functions (60 associated with tensor polarization)

-could be studied at EIC



- Exploratory study of rho meson TMDs in the Nambu-Jona Lasinio model l. Cloet

- Tensor polarized TMDs have a number of surprising features
- 01 (z, k7)and 0,7 (z, k7)identically vanishes at x=1/2

-x=1/2 corresponds to zero relative momentum between the two constituents
— S-wave contributions

-contributions only from L > 1 components of the wave function

— sensitive measure of orbital angular momentum

QLL(m,IC%) 9LT(£U,IC%)

Ninomiya, Cloet, Bentz, arXiv: 1707.03787 [nucl-th]



TMDs on the lattice A. Schifer

-Calculation with two different ensembles (domain-wall fermions and Wilson-clover fermions)
with comparable pion masses (m, ~ 300 MeV) but very different discretisation schemes

— test of discretisation effects and renormalisation of the quark bilocal operator
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Yoon, Engelhardt, Gupta,Bhattacharya, Green, Musch, Negele, Pochinsky, Schéafer, Syritsy,
arXiv: 1706.03406 [hep-lat]



Moments of TMDs

A. Schafer
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Moments of TMDs
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