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SoLID program
• SoLID detector : CLEO magnet + GEM trackers + Cerenkov + ECal

• 2 detector setup : PVDIS 60 uA, SIDIS 15 uA He3, J/Psi 3uA 15 cm LH2 target 
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DVCS / Double DVCS

g* + p g‘(*) + p’

l+ + l-

Guidal and Vanderhaegen  : Double deeply virtual Compton scattering 
off the nucleon (arXiv:hep-ph/0208275v1 30 Aug 2002)
Belitsky Radyushkin  : Unraveling hadron structure with generalized 
parton distributions (arXiv:hep-ph/0504030v3 27 Jun 2005)
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DDVCS cross section
•VGG model

•Order of  
~0.1 pb = 10-36cm2 

•About 100 to 1000 
smaller than DVCS

•Virtual Beth and Heitler

•Interference term 
enhanced by BH

•Contributions from 
mesons small when far 
from meson mass
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Double Deeply Virtual Compton Scattering

scattered 
electron

scattered proton

outgoing 
virtual 
photon

lepton pair 
from virtual 
photon

D = p1-p2 = q2-q1
p = p1+p2

q = ½ (q1+q2)

h =
D.q

p.q

xbj= Q2

2p1q1

x =
Q2

2p.q

Q2= - q2

Q2= -(k-k’)2

Belitsky Radyushkin  : Unraveling hadron structure 
with generalized parton distributions (arXiv:hep-
ph/0504030v3 27 Jun 2005)
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Kinematical coverage

DVCS

h = x

JLab 11 GeV

25 GeV 
40 GeV 

Hu(h , x) 𝑄2 > 𝑀𝑙+𝑙−

𝑄2 < 𝑀𝑙+𝑙−2
2

• DVCS only probes  h = x
line

• Example with  model of 
GPD H for up quark

• Jlab  : Q2>0

• Kinematical range 
increases with beam 
energy ( larger dilepton 
mass )VT GPDs workshop 2022 8



DDVCS LOI

• PAC 43 : Measurement  of  Double  Deeply  Virtual  Compton  
Scattering  (DDVCS)  in  the  di-muon  channel with the SoLID
spectrometer
(Boer,Camsonne,Gnanvo,Sparveri,Voutier,Zhao)
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SoLID JPsi Setup
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Counts J/psi setup 60 days at 10^37 cm-2s-1
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Dedicated setup

Iron plates • Target moved 2m from Jpsi
position inside and switch to 
45 cm target

• Iron plate from 3rd layer 
yoke in front and behind 
calorimeter

• Remove Gas Cerenkov

• Try to reach 1038 cm-2s-1

• 10 uA on 45 cm target
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Expected accuracy dedicated setup 
90 days at 1038 cm-2s-1 
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SBS Gep proton polarimeter arm

• GEM tracker after SBS magnet

• GEM trackers before and after CH2 
analyzer for recoil proton 
measurement

• HCAL for coincidence trigger with 
electron arm ECAL ( Lead Glass )
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Bigbite spectrometer

APCTP 2022 Jeju 15
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12 uA on LD2 ~ 8.1037
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Moller experiment

VT GPDs workshop 2022 25



Higher luminosity ?
• Current could go up to 80 uA

• Target length up to 1.25 meter ~ 2.4.10^39 cm-2.s-1

• Tracker occupancy and photon background
• Reduce amount of Copper in GEM
• Micromegas option
• Build smaller chambers and add more channels
• Study complement with 2D pad readout 
• Superconducting tracker option

• Calorimetry
• Study liquid scintillator and cryogenics calorimeter option
• Superconducting detector to replace PMT
• MCP PMT or LAPPD

• Cerenkov
• Superconducting detector to replace PMT 
• MCP PMT or LAPPD
• HBD type Cerenkov for Large Angle calorimeter

With existing 40 cm and 60 uA ~ 5. 10^38 cm-2s-1 technically doable mostly matter of cost
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Studies higher luminosity

• Quick study by Weizhi Xiong

• VMM3 25 ns shaping time

• 3 x luminosity : current tracking not working

• Plan to translate SoLID in new framework to have full tracking with 
ACTS

• Study efficiency with full tracking

• Study improved setup : more planes, pixelllized plane, vertex tracker
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Plan

• SoLID starting to accept new proposal : 1 new proposal approved in 
PAC50

• Dust off event generator

• New implementation of SoLID using DD4Hep to be able to use full 
tracking software

• Generate event and background at 10^38 cm-2.s-1 and study tracking

• Evaluate missing mass resolution and pion/muon identification for 
J/Psi setup, improved J/Psi setup, dedicated DDVCS setup

• Ideally quantify impact of DDVCS on GPD extraction accuracy
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SoLID preRD

• Gas Cerenkov can operate at rates higher than expected from SoLID

• Fast APV GEM readout deployed for SBS

• VMM prototype

• TOF electronics

• FADC trigger developements

• Second round

• ECal testing

• Test electronics high rate and high radiations
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DDVCS and 22 GeV energy upgrade

• Current kinematic a bit limited 
in terms of Q2 and Q'2

• Higher beam energy give better 
range 
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DDVCS and positrons

• Same as for DVCS : access to real part of DDVCS

• Look at Eric Voutier talk on Friday
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Conclusion

• Hall A and C high luminosity halls luminosity ranging from 1036 up to 
5.1038 cm-2.s-1

• SuperBigBite proof of concept of SoLID in smaller scaler and starts to 
give results. Promising results from GEM

• SoLID preRD on going

• Large acceptance detector like SoLID striving to keep running at 
highest luminosity
• Approved experiments SIDIS and J/Psi

• Future possible dedicated DDVCS setup
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