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RG-L Physics Case

 and many more ..

4He Coherent DVCS & 
-DVMP for Quark and ϕ

Gluon profiles

Incoherent DVCS & 
Generalized EMC 
measurements 

Tagged n-DIS and EMC 

 4He SRC 
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Experimental Setup

ALERT

- CLAS12 Forward Detector:
    → Superconducting Torus magnet.  
    → 6 independent sectors:
         → HTCC: identifying e- (p < 5.0 GeV/c).
         → 3 regions of DCs: tracking charged particles.
         → LTCC and RICH: π- identification (p >3.0 GeV/c).
         → FTOF Counters: identifying hadrons.
         → PCAL and EC: detecting γ, e- and n [5º,40º].

    → FT: detecting γ & e-  [2.5º,4.5º].
 
- Central Detector:
     - Target: 4He, D2 gas @ 5.8 atm, 293 K
     - ALERT: Detects low energy recoils, replacing the CVT.
     - Solenoid
     - CTOF & CND

- BAND Detector: For backward n detection.
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ALERT Detector
 Cylindrical target:
  - 30 cm active length
  - 6 mm outer radius. 
  - Target at 5.6 atm pressure.
  - 60μm target wall (Kapton).

 A clear space filled with helium 
to reduce secondary scattering from 
the high rate Moller electrons (Rout = 30 mm). 

 Hyperbolic  drift chamber (32 mm< R< 85 mm): 
 Detects the trajectory of the low-energy nuclear recoils.
   - 8 circular layers of 2mm hexagonal cells. 
   - 10° stereo-angle to give z-resoluation.
   - Total of 2600 wires, < 600 kg tension.
   - Maximum drift time ~ 250 ns.

 Two rings of plastic scintillators:
      Total thickness of 20 mm, SIPMs directly attached

     ToF (< 150 ps resolution) and deposited energy measurements. 
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Review Charges

● Charge #1: Is the full list of runs to be calibrated defined with all known issues or special 
conditions that may affect the calibration documented and available for calibrators?

● Charge #2: Is the list of calibrated runs for each detector subsystem along with their applicable 
run ranges documented as a starting point for the calibration effort?

● Charge #3: Are the calibration QA specifications for each subsystem defined and reasonable?

● Charge #4: Are the plans to monitor the calibration quality for each QA timeline for each detector 
subsystem defined and reasonable?

● Charge #5: Has a defensible and realistic calibration timeline for the dataset been presented with 
trackable milestones up to the “ready for cooking” review? Has an acceptable plan for tracking the 
progress of the calibration work been provided?

● Charge #6: Is the manpower adequate for the proposed effort and are all Run Group leadership 
roles fully defined for each step in the process?
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Charge #1: Run List



7

Data Scope 
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Data Scope 

Total of 1123 good runs



9

Data Scope 
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● Charge #2: Is the list of calibrated runs for each detector subsystem along with their applicable 
run ranges documented as a starting point for the calibration effort?

● Charge #3: Are the calibration QA specifications for each subsystem defined and reasonable?

● Charge #4: Are the plans to monitor the calibration quality for each QA timeline for each 
detector subsystem defined and reasonable?

https://clas12mon.jlab.org/rgl/pass0_v7/tlsummary/
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Sub-Systems Standard Quality Constraints
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Beam Offset 
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FTOF – p1a (Timing Calib.) 
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FTOF – p1a (Timing Calib.) 
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FTOF – p1b (Timing Calib.) 
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FTOF – p1b (Timing Calib.) 
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FTOF – p2 (Timing Calib.)  
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FTOF – p2 (Timing Calib.)  
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FTOF – p1a (Energy Calib.)  
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FTOF – p1b (Energy Calib.)  
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FTOF – p2 (Energy Calib.)  
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ECAL - SF 
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ECAL - timing
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ECAL - timing

2 GeV

+T

10 GeV

-T

2

+T

2

+T

6 GeV

-T

6GeV

-T

<600 ps



27

ECAL - π0 
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ECAL - π0 
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DC – Residuals 
<±100 µm
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DC – Residuals 
<±400 µm
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LTCC
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HTCC - timing
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HTCC - timing
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HTCC - nphe
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RICH - timing
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RICH - timing
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FT - timing
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FT - timing
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FT - π0  
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FT - π0  
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Charge #5 - Calibration timeline and milestones

 Calibration sequence:

    ○ Beam offset - Completed

    ○ FTOF calibration - Completed 

    ○ RF calibrations -  Ongoing

    ○ DC calibration - Ongoing

    ○ Other CLAS12 Subsystem Calibration →  ECAL, HTCC, LTCC, RICH, FT, BAND & ALERT

    ○ Detector Alignment: DC, ALERT

    ○ HW status tables: HTCC (done)

    ○ AI network training/validation

    ○  Luminosity scan studies data/MC

    → Monitor timelines, recook and reiterate if needed for specific run ranges or subsystems
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Charge #6 - Manpower
Run Group Contact: Raphael Dupre
Analysis coordinator: Mohammad Hattawy
Chef: Mathieu Ouillon (Former Noémie Pilleux)
Monitoring/Timelines: Mathieu Ouillon, Sangbaek Lee, Support from: Chris Dilks
FD Calibrators: Provided by CALCOM 
ALERT Calibrators:
     - AHDC: Raphael Dupre, Michael Paolone, Felix Touchte Codjo, Eric Fuchey, 
                    Akshit Mehta, Churamani Paudel.  
     - ATOF: Henry Klest, Zhiwan Xu, Noémie Pilleux, Whitney Armstrong
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ALERT Calibration
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AHDC Timing Calibration
AHDC T0 calibration procedure:

1.  Apply basic “good” wire cuts:  reasonable AHDC ADC, ToT, pedestal, and waveforms are selected.
2. Apply tracking independent clustering cuts (see next slide).
3. Subtract event start-time
4. Fit to an exponential*dipole function to identify rising edge.

-- In cases where statistics are too low to provide adequate fit: find max value – 50ns as estimate.
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AHDC Timing Calibration

Single event:  Hit accepted by clustering
              Hit rejected by clustering

Uses spatial clustering 
algorithm
 
and Δt cut

 to isolate track candidates

Red = All hits
Blue = clusters

Δt

-100 ns +100 ns

Work by Akshit Mehta (NMSU)

Developing tracking independent clustering algorithms to reduce timing background.
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AHDC Gain Calibration
Procedure:

1.   Apply basic “good” wire cuts:  reasonable AHDC ADC, ToT, pedestal, and waveforms are selected.
2. Identify elastic deuteron events (with quasi-elastic contamination) via phi-cut.
3. Identify quasi-elastic proton events via anti-phi cut.
4. Subtract quasi-elastic distribution from deuteron + contamination distribution.
5. Fit to a Landau function.
6. Scale Landau peak to mean value.

 In cases where statistics are too low to provide adequate fit: skip calibration.

- =

Work by Churamani Paudel (NMSU)
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AHDC Gain Calibration

Before Correction After Correction

Better separation between
Deuterons and protons

Work by Churamani Paudel (NMSU)
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AHDC Calibration
A new time2distance in real data 

♣ Elastics data from run 22712 on D2
♣ We made a fit to have an estimate of the time2distance. Then we re-cooked the data. We made 

3 iterations. The resulting residual is better.
♣ The CCDB parameters of the t2d have been updated on 2025-10-29_14-37-59

https://clasweb.jlab.org/cgi-bin/ccdb/show_request?request=/calibration/alert/ahdc/time_to_distance:0:default:2025-10-29_14-37-59

p0 = 0                        p1 = 0.0230817
p2 = -7.79242e-05    p3 = 1.13299e-07
p4 = 0                        p5 = 0

before after

Work by Felix Touchte Codjo(IJClab)

https://clasweb.jlab.org/cgi-bin/ccdb/show_request?request=/calibration/alert/ahdc/time_to_distance:0:default:2025-10-29_14-37-59
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AHDC Calibration
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AHDC Calibration
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AToF Calibration
• Ready in calcode: https://code.jlab.org/hallb/clas12/calibration/calcode/-/tree/main
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𝑡h𝑖𝑡 𝑡𝑇𝐷𝐶𝑈
𝑡𝑇𝐷𝐶𝐷

Before

After

Example: the bar timing

Work by Zhiwan Xu & Noemie Pilleux (ANL)

https://code.jlab.org/hallb/clas12/calibration/calcode/-/tree/main
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AToF Calibration

52

Time 
Walk

Effective Velocity

b) 2D time 
vs Vz

a) 1D time

a)1D time b) 2D 
time 

Before AfterWedge Time

Work by Zhiwan Xu & Noemie Pilleux (ANL)

Bar

• Event selection on 
• Bar Phi Alignment

Wedge

• Clean wedge selection (2 
options)

• Wedge Phi Alignment

Effective 
velocity 

• Bar hit z position (2 
options)

Time Walk

• TDC vs TOT [ns]:  



53

AToF Calibration

Work by Zhiwan Xu & Noemie Pilleux (ANL)

Effect of ATOF calibrations – test 
with elastic data, 2.2 GeV 4He run

Showing upstream end of the double-
sided bar readout
- Associated = selecting hits with a 

matching hit, in time, in the 
downstream end

- Aligned: all bars are time aligned 
against reference bar

- Veff: effective velocity correction

Coherent He4
Incoherent p
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ALERT – Plans & Manpower
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Backup slides
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AHDC Calibration
Use the same time2distance for real data and simulation

♣ The CCDB T2D is inverted in the simulation
♣ We have a good agreement between the reconstructed distance and the doca.

simu deuteron
p = 250 ± 50 MeV
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