
Topics:

• Calibration status - RG-L

• Pass-3 preparations

• DC performance study

• Summary



Active Run Groups in Calibration Mode – June 2026
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# Run Group Dataset Conditions Run Range Stage

1 RG-L Spr25 D2, 4He 2.2 GeV, 10.7 GeV 21310 - 23065 Calibrating

A single dataset now being 
calibrated

Analysis Coordinator Chef

RG-L Mohammad Hattawy Mathieu Ouillon, Noémie Pilleux
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RG-L Spr/Sum25 - Status

[5] RG-L – Pass-1 Calibration 
Review Nov. 14, 2025

FD calibrations -- where do things stand?

• DC alignment finished

– 2nd iteration required after finding S4 shift

• Beam offset calibrations done

• Calibrations are done for:

– RF, FTOF, ECAL

• Calibrations in progress for:

– HTCC, RICH, LTCC, FT-Hodo, FT-Cal

• DC calibrations in progress:

– Initial t0 calibrations done

– TDC window cuts complete

– Time-over-threshold cuts considered

– Time-to-distance calibrations underway

CD calibrations – where do things stand?

• Development/validation of ATOF and AHDC 
algorithms & suites in progress using data and MC

• ATOF calibrations in progress:

– Global time offsets advanced

– Energy loss calibrations ongoing

• AHDC calibrations in progress:

– Initial t0 calibrations done

– Initial time-to-distance calibrations in progress 
with layer dependence

• ALERT alignment (layer, wire-to-wire, z) in progress

• Calibration of CTOF and CND (procedure TBD)

• Difficult to predict when cooking of dataset will 
begin – aiming for 2026 completion 
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RG-L Sum25 – Calibration Timelines

DC

400 m
±20 ps

0.23-0.26

>12.5 pe

HTCCECAL

FTOF

Work in progress:

• After completion of FTOF calibration
• All other subsystems based on online calibrations

FT-HodoFT-Cal

134-136 MeV

±0.5 ns

radiation damage

FT-Cal 0 mass (MeV)
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RG-L ALERT AHDC Calibration Status Michael Paolone

• Timing:

❑ T0 calibrations on early calibration 
runs: completed

❑ T0 calibration-timelines on production: 
in progress

– Challenges: Clean timing signal; PID 
will help once implemented

• Time-to-Distance:

❑ Initial T2D on early calibration runs: 
completed

❑ T2D timelines on production: just 
starting

– Challenges: iterative with T0 
calibration

• ADC gains:

❑ Initial gains calibration on early 
calibration runs: completed

❑ Gains timelines on production: in 
progress

– Challenges: identifying clean 
signals above background

Calibration timing spectra for a 
single wire, with T0 fit

Production run timing spectra for 
single wire (red) with clustering 
to reject noise (blue)

Time vs. distance distribution (all wires) 
from calibration run (with T2D fit function)

Fit to single wire ADC gain spectra 
for low momentum proton tracks
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RG-L ALERT ATOF Calibration Status
Zhiwan Xu

Before New

• Work on ATOF timing has advanced:
– Wedge-to-wedge alignment procedure developed and 

used for calibration
– Global timing studied vs. run # within the different 

RG-L run periods (2, 6, 11 GeV) and functionals 
development to remove drifts

• Effective velocity calibration calibrated

• CCDB tables updated

• CalCode: https://code.jlab.org/hallb/alert/atof/atof-timeline

• ATOF calibration still needs matching with AHDC

• Energy loss calibrations upcoming

https://code.jlab.org/hallb/alert/atof/atof-timeline
https://code.jlab.org/hallb/alert/atof/atof-timeline
https://code.jlab.org/hallb/alert/atof/atof-timeline


3. Updated calibration protocols for subsystems

4. Improved tracking algorithms – DC and CVT

5. Investigations of tracking anomalies

• Attempt to explain angle and charge dependence of forward track reconstruction

6. Run-by-run hardware status tables

7. New RICH alignment and calibration procedures

8. Matching Monte Carlo to data

Pass-3 Considerations

1. DC realignment efforts to account for the thermal contraction of 
the cryotarget

• Includes improved zero-field DC calibration protocols and 
improved alignment software since pass-2 work

• Includes updates to DC geometry after extensive review

2. Application of new protocols for DC time offsets and time-to-
distance calibration

• New TDC jitter corrections, time window cuts

Summary: CALCOM update Mar. 2026
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1. Suite development:

• Implementation of subsystem calibration banks (smaller disk size, faster processing) (Raffaella)

• DC benchmarking and validation (Florian)

• Suite batch compatibility – includes save histogram feature (Nathan/Chris)

• Calibration suite updates/streamlining (Developers)

2. Workflow improvements:

• Simplification to YAML configuration files (Nathan/Raffaella)

• Code speed-ups (decoding and reconstruction) (Nathan)

• Workflow simplification (decoding and denoising in CLARA) (Nathan/Raffaella)

• Single chef model (Nathan)

3. Reconstruction development:

• New DC denoising algorithm and implementation of AI methods into HBT (Tongtong)

• Improvements to conventional CVT tracking (Veronique/Tongtong)

• Development/exploration of AI tracking finding/denoising for CVT (Pierre/Richard/Tongtong)

4. Calibration procedure tracking:

• Calibration dashboard checklist (Chris/Daniel)

5. Miscellaneous studies:
• Study torus field map systematics (Mathieu/Raffaella)
• Revisit implementation of DC endplate bowing (Mathieu/Raffaella)
• Study CVT global alignment (i.e. tilts/rotations) (TBD)

Pass-3 Development Status
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Pass-3 Development Status – CVT Tracking

1. We have been investigating denoising in the CD – two main problems:

• "fake" tracks formed by noise
• noise hits distorting "true" clusters & tracks

2. Most of our work so far has been optimizing the various parameters of the denoising, such as which 
variables are used by the network and the network internal parameters. We now have a fairly good 
idea of how these parameters affect the network performance.

• I'm hopeful that in the next 6 months we can have the denoising fully integrated in the 
reconstruction, with a view towards doing larger collaboration wide testing. 

3. We are now studying signal hit efficiencies and background hit rejection in simulation. 

• Our first next step is to get a feeling for the impact of the network on the full reconstruction 
efficiencies and resolutions. 

• Tongtong has written code to integrate the network in COATJAVA so that we can hopefully 
begin testing effects on reconstruction.

4. Tongtong is now taking over lead on CD tracking

• Continuing work started by Veronique on a number of projects - including improvements to 
conventional algorithms on tracking seeding using the CTOF integrating the denoising. 

• There's also scope to look at track finding, although this will depend somewhat on the outcome 
of the denoising. MM(e’K+

C) (GeV)

Synthesis of email from Richard Tyson – June 25, 2026 pK [0.2:0.4] GeV

pK [0.4:0.6] GeV

pK [0.6:0.8] GeV

pK [0.8:1.0] GeV
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RG-K 6.4 GeV data
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1. We have been investigating denoising in the CD – two main problems:

• "fake" tracks formed by noise
• noise hits distorting "true" clusters & tracks

2. Most of our work so far has been optimizing the various parameters of the denoising, such as which 
variables are used by the network and the network internal parameters. We now have a fairly good 
idea of how these parameters affect the network performance.

• I'm hopeful that in the next 6 months we can have the denoising fully integrated in the 
reconstruction, with a view towards doing larger collaboration wide testing. 

3. We are now studying signal hit efficiencies and background hit rejection in simulation. 

• Our first next step is to get a feeling for the impact of the network on the full reconstruction 
efficiencies and resolutions. 

• Tongtong has written code to integrate the network in COATJAVA so that we can hopefully 
begin testing effects on reconstruction.

4. Tongtong is now taking over lead on CD tracking

• Continuing work started by Veronique on a number of projects - including improvements to 
conventional algorithms on tracking seeding using the CTOF integrating the denoising. 

• There's also scope to look at track finding, although this will depend somewhat on the outcome 
of the denoising. MM(e’K+

C) (GeV)

Synthesis of email from Richard Tyson – June 25, 2026

pK [0.2:0.4] GeV

pK [0.4:0.6] GeV

pK [0.6:0.8] GeV

pK [0.8:1.0] GeV
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RG-K 6.4 GeV MC
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Calibration Dashboard
Christopher Dilks



Drift Chamber Studies
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1) The CLAS12 resolution function for missing mass is 
driven primarily by the HV setting of DC R2

2) The CLAS12 resolution function for missing mass has a 
very weak dependence on the R1 and R3 HV settings

3) The resolution studies from different final state 
channels show a reasonable correspondence when 
scaling from channel-to-channel

CLAS12-Note 2026-004
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CLAS12 DC HV Setting History

Run 
Number

R1 DC HV 
Setting

R2 DC HV 
Setting

R3 DC HV 
Setting

19220 10 11 11

19222 11 12 12

19223 9 10 10

19224 10 10 10

19225 10 10 11

19226 10 10 11

19228 10 12 11

19229 10 11 10

19238 10 11 12

19239 12 13 13

19243 11 11 11

19244 10 12 10

Run Group Date Range R1 R2 R3

RG-A Spr18 2/2018 – 5/2018 8 10 9

RG-A F18 (early) 10/2018 8 9 9

RG-A F18 10/2018 – 11/2018

9 10 10

RG-K Win18 11/2018 - 12/2018

RG-A Spr19 3/2019 – 4/2019

RG-B Spr19 2/2019 - 3/2019

RG-B F19/W20 12/2019 – 1/2020

RG-F 2/2020 – 9/2020

RG-M 10/2021 – 2/2022
10 10 10

RG-C 6/2022 – 3/2023

RG-D 10/2023 – 12/2023
10 11 11

RG-E 3/2025 - 5/2025

RG-K Spr24 (3rd pass) 1/2024 – 2/2024 11 12 12

RG-K Spr24 (4th pass) 2/2024 – 3/2024 10 12 11

RG-L (5th pass) 4/2025 – 7/2025 9 11 11

RG-L (3rd pass) 8/2025 – 9/2025 10 11 11



DC HV Scan - KY
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• Elastic scattering: ep → e′X Yijie Wang (MIT) 

• K+ exclusive: ep → e′K+ Daniel Carman (JLab) 

• +n exclusive: ep → e′+n Timothy Hawyard (MIT/JLab) 

• +-p exclusive: ep → e′+-p Krishna Neupane (JLab/CNF)

•  semi-inclusive: ep → e′X  → p-Veronique Ziegler (JLab) 

Eb = 6.395 GeV
Torus = 100% outbending
Solenoid = 100%
FT-Off



DC HV Scan – Other Channels
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2

Krishna Neupane

MM (GeV)

e′+-X

Timothy Hayward

+n

*Combine all sectors 
without momentum 

corrections



Summary
• CALCOM has been overseeing the detector calibrations of the different CLAS12 datasets:

• Completed: RG-E and RG-K cooking

• Current focus: RG-L - finishing calibrations for FD; advancing ALERT calibration suites/protocols

• Laying the groundwork for “pass-3” recalibrations/recooking:

• Updated code suites for improved speed and automation

• New DC tracking software development (DC denoising/hit selection)

• Improved/streamlined calibration protocols (including for DC alignment)

• Implemented calibration dashboard for tracking

Must improve DC calibration “turn-around”

Understanding what can be done to improve CVT tracking … and on what timescale

Run Groups still need to present a case of what they need – note that pass-2 cooking is already 
very good for the FD response in terms of efficiency and resolution

• As usual … CALCOM is a critical service-work committee for the CLAS Collaboration:

• Lots of folks are part of this work: CALCOM, coordinators, chefs, timeline crew, subsystem leaders, 
calibrators, alignment team, Software Group, data validators, …

16
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Backup Slides
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Calibration Dashboard
Christopher Dilks



https://clasweb.jlab.org/wiki/index.php/CLAS12_Calibration_and_Commissioning

Fridays 
@ 10 a.m.

clas12_calcom@jlab.org
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https://clasweb.jlab.org/wiki/index.php/CLAS12_Calibration_and_Commissioning
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RG-L Sum25 – Calibration Timelines
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Work in progress:

• After completion of FTOF calibration
• All other subsystems based on online calibrations
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Overview of Final Resolution Studies
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Explore CLAS12 resolution function:

• Focus on charged particle 
reconstruction in Forward Detector

• Final alignment/calibrations in place 
(RG-K ready for pass-1 cooking)

• Select multiple final states to span 
full CLAS12 acceptance

Reactions studied:

• Elastic scattering: ep → e′X
✧ Yijie Wang (MIT) 

• K+ exclusive: ep → e′K+

✧ Daniel Carman (JLab) 
• +n exclusive: ep → e′+n

✧ Timothy Hawyard (MIT/JLab) 
• +-p exclusive: ep → e′+-p 

✧ Krishna Neupane (JLab/CNF)
•  semi-inclusive: ep → e′X  → p-

✧ Veronique Ziegler (JLab) 

elastic

KY

N

Eb = 6.395 GeV
Torus = 100% outbending
Solenoid = 100%
FT-Off



DC Timeline Resolution Comparison 
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400 m

400 m

RG-K WIN18

RG-K SPR24

CJ 8.6.0

CJ 13.4.0

Reconstruction
+

DC calibration
+

HV settings
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