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Reminder lecture 1

Elastic scattering Deeply Inelastic Scattering Hard exclusive processes
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Deeply Virtual Compton Scattering (DVCS)
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Jefferson Lab

@ 6-12 GeV longitudinally polarized (>85%) continuous electron beam
e High intensity (>100 tA): luminosities > 10%% s~ cm—2
@ 3 experimental Halls (A, B, C) w/ fixed target and dedicated detectors

New Hall

cryomodules

Enhanced capabilities
in existing Halls
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DVCS experiment: example of a setup
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DVCS: experimental exclusivity
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A sample of typical results

Q2 =2.36 GeV2, 25 = 0.37, —t = 0.32 GeV?2
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DVCS cross sections: Q4-dependence
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DVCS cross sections: ¢-dependence
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DVCS cross sections: ¢-dependence
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@ Target-mass corrections (TMC): ~ O(M?/Q?) and ~ O(t/Q?)
Braun, Manashov, Mueller and Pirnay (2014)
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DVCS cross sections: first experimental conclusions

» DVCS cross section significant higher than Bethe-Heitler
» Q2-dependence indicates leading twist dominance (scattering off a single quark)

> Exact description of the ¢-dependence requires higher order corrections
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Rosenbluth-like separation of the DVCS cross section
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Energy dependence of the DVCS cross section

@ Cross section measured at 2 beam energies and constant Q?, =, t
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> Leading-twist and leading order fit of cross sections at both beam energies does not reproduce the data
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Higher order corrections to handbag diagram

Two fit-scenarios:

Light-cone axis in

the (¢,¢") plane (Braun et al.)
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Energy dependence of the DVCS cross section

@ Cross section measured at 2 beam energies and constant Q?, =g, t
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» Leading-twist and leading order fit of cross sections at both beam energies does not reproduce the data

» Including either next-to-leading order or higher-twist effects (blue line) satisfactorily reproduces the
angular dependence
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Separation of the DVCS? and BH-DVCS interference
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Separation of the DVCS? and BH-DVCS interference: positrons
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Flavor separation: DVCS off the neutron

» Proton: 2 up quarks, 1 down quark
» Neutron: 1 up quark, 2 down quarks
o7 —o0" = F(A sinp + ... ) [I_D2 target (FJ'(t) > F{(t) ')]
T = F(tH+ —E[F(t) + Rt —  — - Fa(t) - &
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Main contribution for neutron
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DVCS off the neutron
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M. Mazouz et al., Phys. Rev. Lett. 99:242501, 2007
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DVCS of f the neutron: experimental upgrades

© Frequent swap between LHy & LD, targets

— better proton data substraction

@ Calorimeter upgrade:

o Larger detector (11x12 — 13x16 3x3 cm? PbF, crystals)

e Lower energy threshold

— Better 7 substraction
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DVCS of f the neutron: exclusivity

LD, & LH, ep — epy X missing mass squared
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DVCS off the neutron: cross sections
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DVCS off the neutron: t-dependence
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DVCS off the neutron: flavor-separated CFFs

Global fit of all Hall A DVCS data of f d
proton and neutron, with CFFs of up [
and down quarks as free parameters
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Summary lecture 2

» DVCS data show indications of leading twist dominance at relatively small values of Q? (~2 GeV?)

» A good description of the precise azimuthal dependence of the cross section may require the

inclusion of higher order effects (power corrections)

> Beam energy dependence of the cross section allows to (partially) separate the DVCS? term from

the BH-DVCS interference contribution (ultimately one would need positrons)

> First observation of DVCS off the neutron and initial flavor separation of Compton Form Factors
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