
Topics:
• Pass-2 calibration activities: RG-A, RG-B, RG-K
• Pass-1 calibration activities: RG-C
• “Online” calibrations: RG-D
• Work plans and next datasets



Active Run Groups in Calibration Mode – November 2023
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# Run Group Dataset Conditions Run Range Stage

1 RG-A Spr18 LH2 6.4, 10.6 GeV, inbending+outbending       
(+ 2.2 GeV zero-field from engineering run) 3029 - 4325 Pass-1

2 RG-B F19/W20 LD2 4.2, 10.2/10.5 GeV inbending+outbending 11093 - 11571 Pass-2

3 RG-C Sum22/F22
/W23

Polarized NH3, ND3, 10.5 GeV, inbending; FT-
On/FT-Off 16128 - 17811 Pass-1

4 RG-D F23 LD2, C, Cu, Sn, 10.6 GeV inbending+outbending 18329 - TBD “Online” calibration 

Four different datasets are 
being calibrated in parallel

Analysis Coordinator Chef

RG-A Latifa Elouadrhiri/Timothy Hayward Nick Trotta

RG-B Silvia Niccolai Zhiwen Zhao

RG-C Silvia Niccolai Kayleigh Gates

RG-D Lamiaa El Fassi Mikhail Yurov
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Calibration Timeline: July 2023 – February 2024

RG

B

A

K

C

D

F19+W20 pass-2 calibration

July           August       September     October      November     December     January        February

F18 pass-2 
calibration

pass-2
review

Sum22, F22, W23 pass-1 calibration pass-1 
review

W23 Online Calibrations

pass-2
review

Spr18 
review Spr18 pass-2 calibrationpass-0 + 

timelines

alignment

alignment

online calib

alignment

F23 pass-1 
calibration

alignment

F23 
review F23 pass-1 calibration

pass-2
review

W23 
review

July 7, 2023



Calibration Status I
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[1] RG-M W21 – Pass-1 calibration 
review Aug. 19, 2022

Timeline:
• Original calibration window:

• Sep. 1 – Nov. 7, 2022
• CVT alignment investigation (1.5 months)
• end of year shutdown (3 weeks)
• DC calibration work (3.5 months)

• Pass-1 review: May 23, 2023
• Cooking: Jun. 27, 2023 – July 27, 2023

68 days

[2] RG-K W18 – Pass-2 calibration 
review Apr. 8, 2022

Timeline:
• Original calibration window:

• Dec. 1, 2022 – Feb. 14, 2023
• beam offset calibration (2 months)
• subsystem calibrations (1 month)
• AI training/validation (2 months)

• Pass-2 review: Aug. 16, 2023
• Cooking: Aug. 28, 2023 – Sep. 25, 2023



Calibration Status II
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[5] RG-C Sum22 – Pass-1 calibration 
review Jun. 23, 2023

Timeline:
• Original calibration window:
• Jul. 1 – Aug. 31, 2023  (FT-On Sum22)
• alignment (3 months)
• beam offset calibration (1 month)
• calibration now in progress

• Pass-1 review: TBD
• Cooking: TBD

Timeline:
• Original calibration window:
• Jan. 16 – Mar. 31, 2023
• beam offset calibration (1 month)
• DC calibrations (1.5 months)
• subsystem calibrations (1 month)
• AI validation (2 months)

• Pass-2 review: Sep. 22, 2023
• Cooking: Oct. 2, 2023 – XXX (@83%)

[3] RG-A F18 – Pass-2 calibration 
review Dec. 16, 2022

Note: Upcoming review to schedule work 
for FT-Off (F22), FT-On (W23)

[4] RG-B F19/W20 – Pass-2 
calibration review Nov. 18, 2022

Timeline:
• Original calibration window:
• Jan. 1 – Mar. 17, 2023
• beam offset calibration and CVT 

alignment (3.5 months)
• DC calibrations (3 months)

• Pass-2 review: Nov. 1, 2023
• Cooking: TBD (to be started soon)
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RG-C Sum22 – Tracker Alignment
Forward Detector - DC

Central Detector - CVT

Noémie 
Pilleux

Taya
 Chetry

• RG-C DC and CVT alignments for Sum22 were reported as 
complete at the last CLAS Collaboration meeting. However, 
it was discovered that zero field runs before and after 
the target system disassembly could not be combined. 
• The Sum22 DC alignment and beam offset calibration had 

to be redone. This work has just been completed and the 
calibration work has resumed.
• While the Sum22 alignment was being redone, the F22 and 

W23 alignments were paused. They have recently been 
restarted.

This has resulted in a significant 
delay in calibrating RG-C
- all of RG-C dataset was supposed to 
be calibrated by the end of 2023!



RG-C – Calibration Status

7Analysis Coordinator: Silvia Niccolai

Where do things stand?
• Calibration focus has been solely on the Sum22 (FT-On) dataset

– DC and CVT alignment
– Raster calibration
– Beam offset calibration
– DC-CVT offset calibration
– Subsystem calibrations: DC, FTOF
– Next steps (Sum22):

• RF calibration
• ECAL, LTCC, HTCC, RICH, CND, CTOF, BAND, FT-Cal/FT-Hodo
• HW status tables (run-by-run version?)
• DC AI/denoising network training & validation
• Monte Carlo vs. data efficiency comparison
• Pass-1 ready for cooking review

• Next steps for F22/W23:
− CVT alignment for F22 and W23 complete
− DC alignment for F22 in progress (W23 work will follow)
− Beam offset calibrations
− CALCOM ”ready for calibration” review (archaeology + timeline)
− Subsystem calibrations to begin within the next month

Chef: Kayleigh Gates

DC residual mean

DC residual sigma

FTOF vertex time mean

FTOF timing resolution

100 µm

400 µm

20 ps

80 ps



Calibration Status III
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[6] RG-A Spr18 – Pass-1 calibration

Run range Beam Torus Solenoid

1 3000-3069 6.4 GeV -100% -100%

2 3070-3087 6.4 GeV -75% -100%

3 3097-3105 6.4 GeV 75% -100%

4 3131-3293 10.6 GeV 100% -100%

5 3304-3551 10.6 GeV -100% -100%

6 3698-3817 10.6 GeV -100% -100%

7 3819-3834 6.4 GeV 75% -100%

8 3839-3853 6.4 GeV 100% -100%

9 3855-3857 6.4 GeV 100% -50%

10 3862-3987 10.6 GeV 100% -100%

11 4001-4325 10.6 GeV -100% -100%

Spr18 126 mC
F18 99 mC

Spr19 58 mC

Note: DC HV was reduced for this run compared to F18 settings;
            ”Massive” version of FMT installed

RG-A F18 Early Inbending vs. Nominal Inbending

MM(e′K+)

pass2-inb+ pass2-inb

“9-10-10” setting“8-9-9” setting 2x worse

e′p+X e′pX

ALT′

Timothy Hayward

While not useful for all RG-A analyses, several of 
the experiments can make good use of these data

Questions about 
dataset usefulness



Calibration Status III
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Next step: Complete “ready for calibration” review at CALCOM (Dec. 1) 
to detail the runs for calibration and the schedule for work tracking.

FTOF

DC

CTOF CND

ECAL HTCC



Calibration Status IV
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[7] RG-D F23 – Online calibration

RG-D is the third Run Group for which we 
are using the “online” calibration approach

• Calibrate runs during data taking to 
monitor detector and probe physics

• Complete tracker alignment runs @ B=0 
early and analyze in order to move to 
final detector calibrations

• Run online pass-0 cooking and update 
calibration timelines daily to track 
calibrations and detector stability

Note: Online calibration mode proven critical for 
the success of both RG-M (40Ca/48Ca target issue) 
and RG-C (track target polarization)

Status:
• Online pass-0 running 

(https://clas12mon.jlab.org/timelines/?rg=rgd)
• Alignment (zero field) run taken 

− DC and CVT alignment completed
• Initial reference run calibrations in progress
Goal:
• Complete calibrations within 6 months of beam 

off ⇒ pass-1 review by June 2024

Color transparency, nuclear TMDs

RG-D: Oct. 3 – Dec. 15, 2023

first experiment with new CLAS12 cryotarget Target Schedule

LD2 3
63Cu/118Sn 8

LD2 3
12C/12C 7

LD2 2
63Cu/118Sn 9

LD2 3
12C/12C 7

LD2 3
63Cu/118Sn 11

https://clas12mon.jlab.org/timelines/?rg=rgd
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RG-D – Tracking System Alignment

Mariana Tenorio Pita

Matthew Maynes

Yuri Gotra

DC

CVT

beam offset

r18316

Alignment complete for the 
first time during data taking 
(3 weeks turn-around)
• Final DC iteration needed 

after DC calibration
• DC-CVT z-offset to be fixed

before after

The final calibration of the 
CLAS12 detector subsystems 
is now getting underway for 
the first time during data 
taking
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RG-D → RG-K Transition
• Luminosity limitations on RG-D solid targets due to CVT currents ⇒ the experiment is well behind 

their planned data collection
− This is the only planned beam time for RG-D ⇒ they need to finish their experiment this year

• The ion pump on the Faraday cup failed on Oct. 16
− FC vacuum has been getting worse with time
− Charge measure of FC is not precise and changing with time Relative FC charge
− Can calibrate FC run-by-run relative to other beamline 

devices, but this is not ideal and could limit accuracy (RG-D 
will need to study this) 

− RG-K much prefers to run experiment with beam charge 
determined by the FC with nominal FC vacuum

• For these reasons, the decision was made to adjust the Hall B 
run schedule to allow extend RG-D run and to delay RG-K start 
until Jan. 2024

– RG-K run: Jan. 10 – Mar. 10, 2024
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RG-K – Commissioning Studies
• The schedule change reduces the RG-K run by 15 days - to be made up when the last part of RG-K is 

scheduled in 2025/26
• The schedule is set to run 3-/4-pass in a ~50/50 split (final planTBD)
• As a bit of compensation, some of the RG-K commissioning will be completed in 2023:

− Change from 5-pass to 3-pass on Dec. 15; RG-K commissioning period will run with the LH2 
target until beam off on the morning of Dec. 19:

− DC HV studies (1.5-2 days) – includes luminosity scans
− Florian is developing a test plan that includes necessary calibration, cooking, and analysis to 

be completed by Jan. 10
− Trigger validation (DC roads?)
− AI validation (reliant on final trigger)
− CVT testing (FSSR2 vs. SAMPA readout) (might not be possible but details on work needed)
− HTCC gain calibration (trigger)
− Gain calibrations: CTOF, ECAL, FTOF
− Production test runs for validation

• The ion pump will be repaired/replaced early next year (after the tunnel cools down at bit)
• The solid target assembly and FMT will be removed over the break
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RG-K – DC Test Plan

• Plan calls for performing a HV 
scan with data collection at each 
point for offline analysis.

• The plan is still being optimized 
and developed. It will be sent 
around shortly for feedback.

• The goal is to complete necessary 
calibrations, cooking, and analysis 
before the RG-K run starts on 
Jan. 10.

• The final HV setting choice will 
need to consider DC efficiency, 
momentum resolution, and safe 
DC HVPS channel currents at the 
operating luminosity.
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Calibration Timeline: July 2023 – February 2024 November 3, 2023

RG

B

A

K

C

D

W23 online calib

F19+W20 pass-2 calibration

July           August       September     October      November     December     January        February

F18 pass-2 
calibration

pass-2
review

Sum22, F22, W23 pass-1 calibration
pass-1 
review

pass-2
review

Spr18 
review Spr18 pass-2 calibration

alignment

alignment

online calib

alignment

alignment

Sum23 
review F23 pass-1 calibra?on

pass-2
review

advance work



• Documentation of calibration procedures:
• Tutorials for training
• Instructions for completing validation
• Github repository

• Automation:
• Interactive vs. batch running
• Online reconstruction/calibration compatibility (L3 trigger)

• Streamlining code suites:
• Increase speed of processing
• Code stability
• Updates to common tools across suites

• Personnel:
• Additional calibration team members
• Cross-training and checking documentation
• Assign code developers for all suites

• Long lead time procedures:
• Procedures to improve automation and validation necessary:

! Final calibrations reliant on tracker system alignment (DC, FMT, CVT, …)
! Beam offset calibrations (with or without beam raster)
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Near-term focus

Good progress 
over the summer

Longer-Term CALCOM Work Items from July CALCOM update



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

• Recent focus: RG-A, B, C, D, K, M
• Lessons learned are being incorporated into the process (main advances: DC alignment, DC 

calibrations, beam offset calibration)

• “Online” calibrations now established as our standard approach: 
• RG-D alignment (DC, CVT) + beam offsets completed during data taking !
• Final calibrations in progress during data taking !
• Organizing plans to continue with the upcoming run group RG-K (Annalisa D’Angelo) and RG-E 

(Hayk Hakobyan) (with RG-L (Raphael Dupre) on the horizon)

• CALCOM is overseeing the calibration effort to support the CLAS Collaboration:
• Lots of folks are part of this work:

" CALCOM, Analysis Coordinators, chefs, timeline crew, subsystem group leaders, 
calibration team, alignment team, software group, data validators

• Dataset calibration is truly a collaboration-wide effort
• Upcoming work focus:

• Now that pass-2 work is behind us (!), streamline calibration tools towards more automation 
and improved speed 17

6 pass-1/2 reviews completed in the past year

clas12_calcom@jlab.org
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Backup Slides



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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Pass-X Readiness Reviews
Committee: Marco Battaglieri (chair), Nathan Baltzell, Marco Mirazita, 
Cole Smith, Larry Weinstein

Role: Final review of calibration quality, status tables, software and 
scripting before recommendation to CCC to approve production cooking 
(see the generic review charge).

Reviews:
• RG-B Spr19: Oct. 28, 2022
• RG-M 21/22: May 23, 2023
• RG-A Spr19: May 31, 2023
• RG-K W18: Aug. 16, 2023

Notes: 
• The calibration quality for all subsystems should meet the defined QA 

specifications for all datasets to allow for minimal systematics when 
combining data taking years apart.

• The calibration QA specifications are well defined and the Run Groups 
are held to the same standards.

• The committee prepares their report for delivery
    to the CCC to give approval to start data processing.

• RG-A F18: Sep. 22, 2023
• RG-B F19/W20: Nov. 1, 2023
• RG-C Sum22: TBD
• RG-C F22/W23: TBD

6 reviews completed in the past year


