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Deeplyvirtual Comptonscattering(DVCS)

D. Muelleret al, Fortsch Phys. 42 (1994)
X.D. JiPRL 78 (1997), PRD 55 (1997)
A. V.Radyushkin PLB 385 (1996), PRD 56 (1997)
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becausat interfereswith
the BetheHeiltlerprocess

alsomesonproduction
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TheGPDslependon thefollowing variables:
X: average long. momentum !

The variablesneasuredn the experiment

E, Q% Xg~ 2x/(1+X),

&: long. mom. difference

t: four-momentum transfer
related to b, via Fourier transform
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Deeplyvirtual Comptonscattering(DVCS)

FromGoeke PolyakovVanderhaeghenPPNP47 (2001)
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Thepastand future DVC&xperiments
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Thepastand presentexperiments

Collidermode ep forward fast proton
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DVCS and Impact of theeamenergy
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Studly of azimuthal dependenceof DVICS#BH




Azimuthaldependenceof BH+DVC®ith Unpol Target
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Azimuthaldependenceof BH+DVC®ith Unpol Target
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Azimuthaldependenceof BH+DVC®ith Unpol Target
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Azimuthaldependenceof BH+DVC®ith Unpol Target
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Measurementof asymmmetties(DVCSEBH)



FirstBeamSpinAsymmetriesin 2001
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TransvPol Target

LongPol Target
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Measurementof sum and diff of crossssetgtions(DMECSH



BeamSpinSumand Diff of DVCS HallA

EOG110pioneerexperimentin 2004with magneticspectrometer
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BeamSpinSumand Diff of DVCS- HallA
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BeamSpinSumand Diff of DVCS- CLAS
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Flexibleparametrizationof the GPD$asedon both a Mellin-Barnesrepresentation
and dispersionntegral whichentangleskewnessand tdependences

Global fit on the world dataangingfrom H1, ZEU% HERMES]Lat

models

VG& VVanderhaeghen
Guichon Guidal
PRL80(1998),PRD60(1999),
PPNP47(2001), PRD72(2005)

1rst model ofGPDs
improvedregularly

KMSIIXXroll, Moutarde,
Sabatié EPIC73 (2013)

usingthe GKmodel
GoloskokowKroll
EPJC42,50,53,59,65,74

for GPDadjustedon

the hard exclusive
mesonproduction at
smallxg
YiiversalityQd2 GPDs
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Valence quarkmagmgat Jlaband HERMES

Fit of SCFFat L.O and L.T.
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Measurementof the integrated DVCS eross:sections
at high lepiomenergy(when BHlis not dominant)



Measurementof the integrated DVCS eross:sections
at high lleptonenergy(when BHlis not dominant)
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Gluon orseaquark imaging@ HERA
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Saquarkimaging @ COMPASS
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proton tomographyor parton distributions intranv plane
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What will come im tthenext Future?



BeamCharge and SpiDiff. @COMPASS
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Future BeamSpinSumand Diff @JLab12

with high resolutionmagneticspectrometer
+ Calorimeter in Hallsr/Acand C

donein 201617: HallA: E1206-119
~2020:HallC:E1213-010

Differentbeam energiesfor a
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Future BeamSpinSumand Diff @JLab12

Physics Opportunities with D
the 12 GeV Upgrade at Jefferson Lab

Dudeket al., EPJA

Projection forJlab12 GeV
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And for the GRD E,
the holy grail for Orbital AnguilarMementum?



GPD Hrom Jlab6 GeVand HERMES
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analysisstill on goingfor anotherexperimentdonein 2010

Model dependentextraction of J and JF
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02 ] I Thomas, INT 2012 workshop
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GPD E allabl1l GeVwith CLAS12

ExpE1211-003: DVCS on the neutron ExpE1212-010: DVCS onteansversely
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DVCS publications and dataking over theyears
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Coneclusions s

DVCSs averyrich anddelicatetool to study GPDsmainlyH, Hand E.
With the BH and thdbeamenergywe canrevealdifferent facets

Howeverwe have not toforget the numerousresultswith mesonproduction
(relatedalsoto chiralodd or transverseGPD§

In the nextfuture:

- Jlab12 GeVwill perfectlyinvestigatethe valence quarks at large

- COMPASWIth highenergymuonbeamsat CERNand RHI@ith Ultra PeripheralCollisions)
will providefirst resultsof seaquarksand gluons atsmallxg

Allthesefacilitiesare physicsopportunitiesprior EICto preserve knowledgeon state of the
art technigues and tpreparethe nextgenerationof leadingnew experimentsat EIC
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Exclusivityin fixed target: ap "™ a+g+ Pqqw
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Kinematic constraints'in the transverse-plane
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COMPASS 2012 data
publishedresultin 2017
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nb/GeV*

BeamSpinSumand Diff of DVCS- HallA

EO/A007HallA experimentin 2010with magneticspectrometer
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Gluonimaging@ HERA
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