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Hall C science of the currently running experiments
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E12-13-010 (LH2)  & E12-22-006 (LD2)E12-13-007  & E12-23-014

April 5th 2024



Neutral Particle Spectrometer (NPS)

PbWO4 electromagnetic 
calorimeter

0.6 T⋅m sweeping 
magnet

• 1080 PbWO4 crystals
• 0.6 Tm sweeping magnet
• F250ADC sampling electronics
• Large opening angle beam pipe
• SHMS as carriage for rotation
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Ongoing Hall C experiments  using NPS

• E12-13-010 and E12-22-006
• Exclusive Deeply Virtual Compton on proton 

and neutron
• The exclusive π0 electroproduction cross 

section and a longitudinal/transverse 
separation.

• E12-13-007 and E12-23-014
• SIDIS p(e,e’,π0) cross section.  Map the 

transverse momentum dependence and test of 
factorization.

• Measure R=σL/σT in SIDIS p(e,e’,π0) cross 
section.
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https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=797
https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=1068
https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=788
https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=1113


NPS experiments are running well 

• Big effort to get all 1080 NPS blocks ready.  
• Large group installed the DAQ hardware, cabling, NPS hardware.
• Needed modification to all HV/LV/signal distribution boards.

• Commissioning went well.  
• Software and calibration tools were ready. 
• First time in Hall C using CODA3 with FADC trigger for NPS in coincidence with HMS.
• As always there are difficulties running experiments, but all encountered so far have been useful learning 

opportunities.

Cosmic run: mean amplitude per channel (mV)
All 1080 channels operational

Initial calibration using elastics
FADC time distribution:
HMS & NPS coincidences
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NPS calorimeter resolution

⮚ 1.3% Energy resolution at 7.3 GeV

From elastic calibration (with p’ in HMS and e’ in calorimeter):

⮚ Waveform analysis of PMT signals is 
crucial to obtain good energy resolution

⮚ Clean invariant and exclusive peaks for 
π0 production

⮚ Analysis of DVCS channel ongoing 
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Hydrogen Missing Mass Squared (Mx2) Deuterium Missing Mass Squared (Mx2)
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Upcoming Experiments 
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E12-11-107 LAD experiment  
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•Spectator tagged DIS d(e,e’ps) 

⮚ Install Large Angle Detector

⮚ HMS/SHMS detect electron 

• Does the EMC Effect depend on nucleon virtuality?
• Measure Bound F2 by tagging the SRC proton in 

D(ee’p) DIS and look for nuclear effects
• Will provide crucial information needed for identifying 

the origin of the EMC Effect
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https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=634


E12-06-107 Complete CT experiment 
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No Sign of Color Transparency for Protons Traversing 
Nuclei

• Unique prediction of QCD is that hadrons can be 
produced as a point like configurations in nuclei. 

• CT is seen in other reactions.
• Phys. Rev. Lett. 126, 082301 (2021). 

12C(e,e’p)

• Complete the experiment
• Measure Color Transparency in A(e,e π)
• Will the trend from earlier data continue?

April 5th 2024

https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=686
https://doi.org/10.1103/PhysRevLett.126.082301


E12-06-104 R SIDIS
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R=σL/σT in SIDIS charge pions
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https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=683
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Thank you for your time
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Backup Slides

Backup Slides
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Radiation damage

• Radiation damage identified to the LV regulators on the 
PMT divider pre-amps

• Damaged amplifiers cause instability in the LV power 
supply for all channels in the column

• Regions at beam height die faster (by December ≈1/3 of 
the detector was damaged)

• Accumulated anode charge provides information on when 
bases will die

Channels Close to Death

Columns Disabled

Accumulated Anode Charge
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Detector status before Winter down



Run status

⮚ Charges goals have been slightly revised based on actual 
running conditions (luminosity limit of NPS) and 
downtime for repairs

⮚ Reasonably well on track to achieve revised goals by the 
end of the run


