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Double Deeply Virtual Compton Scattering

Double DVCS to access the full GPD phase space

Deeply Virtual Compton Scattering
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From the CLAS12 configuration…

• The μCLAS12 setup will mostly use 
existing CLAS12 detectors.

• The CLAS12 FD detector will be 
effectively used as a muon detector.

• The CTOF, CND, CVT, HTCC, FT, 
LTCC, RICH and BAND will be 
removed.
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… to the μCLAS12 configuration

• A lead shield to reduce pion 
background in the FD.

• A PbWO4 calorimeter will identify 
scattered electron.

• A GEM Forward Vertex tracker will 
be used for vertexing.

• A recoil tracker surrounds the target 
to detect recoil proton,

• associated with a Central Scintillator 
Hodoscope for timing. 
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μCLAS12 subsystems overview

CLAS12 solenoid

Target system

Downstream beamline

Drift Chambers

Pb Shield 
+

Moller cone

PbWO4 Calo.

FVT

Hodoscope

Recoil Tracker
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Running conditions & beam time
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Proposed measurements 
and Expected result 
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Analysis strategy

200 days of beam will allow to distinguish 
model down to the small-t region

VGG
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Inelastic muon pair 
production

• Electron detected in wECAL.
• Muons in μCLAS12 Forward Detector.
• Missing proton reconstructed from 

energy-momentum conservation.

500k DDVCS 
events expected
(Mμμ >1.2 GeV)
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Expected results for Timelike Compton Scattering

TCS with μCLAS12 Expected results with 7.7M expected events (Mμμ >1.2 GeV)

Photon polarization asymmetry

Forward-Backward asymmetry

Proton identified in the 
new Recoil Tracker

→  First precision measurement of  TCS 
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Expected results for J/ψ electro-production

Analysis strategy Projected results with 30k expected events

Total cross-section

Differential cross-
section

• 10 times more events than the 
current largest J/ψ sample at JLab.

• ¾ of the expected SoLID J/ψ rate.
• Energy reach limited by the 

wECAL threshold.
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Overview of 
workshop
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Double DVCS Theory – Jakub Wagner (NCBJ Warsaw)
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Double DVCS Phenomenology – Sebastian Alvarado (IJCLab Orsay)

Proposal for polarized target, need to be
studied better (polarized target cannot handle
large currents)
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Double DVCS Phenomenology – Derek Glazier (Glasgow)
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Deuterium target with μCLAS12 – Richard Tyson (Glasgow)
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Charmonia spectroscopy with μCLAS12 – Alessandro Pilloni (Messina) 
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χc measurements with GlueX – Lubomir Pentchev (JLab)
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Double DVCS with the SoLID experiment – Alexandre Camsonne (Jlab)
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μCLAS12 simulation and reconstruction software – Raffaella De Vita (JLab)
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Summary

• The μCLAS12 experiment will provide the unique opportunity to measure Double Deeply Virtual 
Compton Scattering and access the full kinematic dependence of Generalized Parton Distributions. 

• Large statistics TCS and J/ψ production will also be measured, at the same time.

• Yesterday workshop was a success !
• 9 talks: 

• 4 online – 5 in-person
• 3 theory/phenomenology – 3 new measurements – 3 on μCLAS12/SoLID

• Peak online attendance: 38
• 30+ people in the room → Peak attendance 60+ !
• Plenty of discussions, new ideas, one LOI at this year PAC
• Great coffee and cakes

• We are working to publish the proposal in EPJA.
• We are meeting bi-weekly on Thursday at 10am ET (wiki, mailing list).
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https://wiki.jlab.org/muclas12wiki/index.php/MuCLAS12_wiki_page
https://mailman.jlab.org/mailman/listinfo/muclas12
https://mailman.jlab.org/mailman/listinfo/muclas12

