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Hall A Infrastructure

HRS Spectrometers FWHM
Max. momentum 4.2 GeV/c
Momentum acceptance ± 4.5%
Momentum resolution 1.10-4

Angular acceptance 6 msr
Angular resolution 1 mrad
Vertex acceptance ± 5 cm
Vertex reconstruction 1 mm

Auxiliary Instrumentation
• Møller Polarimeter
• Compton Polarimeter
• Polarized 3He Target
• Cryo-target : 15 cm  (2.1038 cm-2.s-1 at 60 

uA) to 1 m target
• BigBite spectrometer
• Large on-floor detector arrays for 

neutrons and photons

Focal-Plane Detectors
• Scintillator trigger
• MWDC tracking
• Pb-glass preshower/shower
• Gas Cherenkov
• Aerogel Cherenkovs
• Ring Imaging CHerenkov
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Hall C
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Plan to run the NPS experiments in July 2023 – Mar 2024

• Install Neutral Particle Spectrometer (NPS) during March 2023 to July 2023 down  
•Magnet with calorimeter

• 1080 Lead-Tungstate blocks in Calorimeter to detect g and p0

• Remove the SHMS HB magnet

• Experiments

• E12-13-010 is two concurrent experiments
• Exclusive Deeply Virtual Compton on proton
• SIDIS p(e,e’,p0) cross section. Map the transverse 

momentum dependence.
• 53 PAC days.

• E12-06-114 is completion of Hall A DVCS experiment

• 35 PAC days.
•Note that new proposal for Neutron DVCS could change 

the schedule
• Two experiments with photon beam running concurrently

• E12-14-003 : Wide-angle Compton Scattering at 8 
and 10  GeV Photon Energies (18 PAC days)
• E12-14-005 :Wide Angle Exclusive 

Photoproduction of pi-zero Mesons
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https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=797
https://misportal.jlab.org/railsForms/beam_schedules/89513/edit
https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=836
https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=825


nDelta experiments

• Detect electron and proton and select pi0 with 
missing mass

• Hall A
• E91-011: Recoil polarization measurements for neutral 

pion electroproduction at Q2 = 1 (GeV/c)2 near the Delta 
resonance

Phys.Rev.C 75 (2007) 025201 • e-Print: nucl-
ex/0509004 [nucl-ex]

• E08-010  N-Delta Measurement of the Coulomb 
quadrupole amplitude in the γ* p → Δ (1232) reaction in 
the low momentum transfer region 
Phys.Lett.B 760 (2016) 267-272 (2015) 
https://arxiv.org/pdf/1509.00780.pdf

• Hall C
• PR12-22-001 Measurement of the N to Delta Transition 

Form Factors at low four momentum transfers
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http://hallaweb.jlab.org/6GeV/experiments/E91-011/index.html
https://inspirehep.net/literature/691243


Bigbite spectrometer

APCTP 2022 Jeju 8



APCTP 2022 Jeju 9



APCTP 2022 Jeju 10



APCTP 2022 Jeju 11



APCTP 2022 Jeju 12



APCTP 2022 Jeju 13



APCTP 2022 Jeju 14



12 uA on LD2 ~ 8.1037
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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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SBS SIDIS experiment E12-09-018

• He3 target
• Bigbite as electron arm at 

30 degrees ~45 msrd
• SBS magnet with 

HERMES RICH GEM and 
HCAL as hadron arm at 
14 degrees

• Very-high luminosity 
(~5x1036 cm-2s-1) 

• polarized 3He target, 
capable of rapid spin-flips 
in either the vertical or 
horizontal directions
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• 60 cm polarized 3He

• 10.5 atm

• Ibeam ≥ 40 μA



Kinematical coverage SBS SIDIS
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SBS SIDIS hadron arm
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SBS SIDIS
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SBS TDIS
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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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x

h

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 )APCTP 2022 Jeju 37



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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Moller experiment
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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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Complementarity with CLAS12

• Not as good as CLAS12 for complex final states

• Could be complementary for processes within acceptances such as large 
Q2 and large t for one pion production

• Background for (D)VCS measurement, check acceptance for pions

• Background to DDVCS
g*N Np+p-

• Kinematic range might be limited due to trigger : possible dedicated 
measurements

• Investigating feasibility of streaming readout : remove bias of trigger and 
allow to record additional processes parasitically                  

APCTP 2022 Jeju 45



0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

-(t-t
min

)  (GeV
2
)

0.001

0.01

0.1

1

d
s

/d
t 

 (
n

b
/G

eV
2
)

Data: 10 GeV - 11.8 GeV

E
g
=10.9 GeV

2g+3g

GPD

Holographic

Pomeron+pot

Pomeron+CQM

1.5 2 2.5 3 3.5

-t  (GeV
2
)

0.001

0.01

0.1

1

d
s

/d
t 

(n
b

/G
eV

2
)

GPD

Holographic

2g+3g

Pomeron+pot

Pomeron+QMD

W=4.056 GeV 

Prediction at W=4.056 MeV
(Near threshold)

All are comparable to 
the available JLab data 

From TS Harry Lee Talk Monday
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Conclusion

• Hall A and C high luminosity halls luminosity ranging from 1036 up to 5.1038

cm-2.s-1

• Few simple measurements using small acceptance spectrometers

• Larger acceptance detectors available such as SuperBigBite

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

• Focus on deep inelastic but could have dedicated experiment in resonance 
or might be able to record parasitically if streaming readout is 
implemented 
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