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Generalized Parton Distributions (GPDs)

exclusive inelastic scattering
elastic scattering ep — ep

3
GPDs: H9,E9, H9, E9(x, £, t)
describe the non-perturbative quark
(gluon) structure of the nucleon.

R. Hofstadter, Nobel Prize 1961
Form Factors (FFs)
— transverse position space.
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Parton Distribution Functions Dupré, Guidal, Niccolai, Vanderhaeghen 2017
(PDFs) — nucleon tomography from the
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— internal pressure distribution

Ji 1997
— quark angular momentum
J dox [H9(x, €,0) + E9(x, €, 0)]



GPDs Measurements

DVCS and DDVCS [1-4] are two golden processes for direct measurements of GPDs
ep — epy ep — epl— It
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e DVCS can access GPDs only at x = +£¢;

e DDVCS allows one to measure the GPDs for
each x, &, t values independently (|¢'| < &).
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DDVCS Observables |

ep — epp~pt (avoid antisymmetrization)

hadronic production plane

o o< T? = |Tadves|? + | Tory + TeH, |2 + Z (linear in Compton form factors)
polarized electron, unpolarized proton

Aoy ~ Sm {FlH L E(FL+ B — ﬁag} sin ¢

electron and positron, unpolarized proton

Acc ~ e {F{H +¢(FL+ R)H - ﬁas} cos ¢
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DDVCS Observables 11

EIC provides the opportunity for measuring the observables of polarized proton.

unpolarized electron, longitudinally polarized proton

AoyL ~ Im {Flﬁ +&(FL+ R)(H+ ﬁg) +--- } sin ¢

unpolarized electron, transversely polarized proton

Aoyt ~ 3 (@R +E) - ffm(RH - FRE)+- }sind

VGG model [4] is the only one having DDVCS cross section calculation. In the
following, all the projections are predicted with it.

[4] 1. V. M. Vanderhaeghen, P. A. M. Guichon and M. Guidal, Phys. Rev D, 60, 094017 (1999).



cross section at EIC |
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cross section at EIC Il
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asymetries at EIC |
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asymetries at EIC Il
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Conclusion and outlook

conclusion

o Based on this preliminary experimental projection of DDVCS at EIC, it is
possible to obtain some DDVCS experiment observables with good precision.

e VGG model was designed mostly for the valence region, it may not give a
satisfactory description in low x range.

e Muon detection capabilities are required for DDVCS.

outlook

e Continue and finish DDVCS phenomenological study at JLab12;

e DDVCS cross section calculation using appropriate GPDs model in low x range is
needed for EIC.
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