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Timing Calibration – Quick Overview

❑ The timing calibration process
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Timing Calibration – Quick Overview

❑ The timing calibration process
1. Internal Alignment of the Hodoscope

➢ An event will form a cluster on the 
detector.

➢ Each bar (or block) in a cluster should 
have a small time difference between 
each other.

o hodoscope resolution ~ 200-300ps

➢ Minimize the 𝜒2 of the cluster difference 
for all events to extract the detectors 
offsets 𝛿

*not exact model of hodoscope. For illustrative 
purposes only
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Timing Calibration – Quick Overview

❑ The timing calibration process
1. Internal Alignment of the Hodoscope

2. Alignment of hodoscope w/ 
accelerator RF pulse.

➢ Accelerator RF time comes in at times 
modulo the beam bunch spacing (~2ns 
for GEn-II)
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Timing Calibration – Quick Overview

❑ The timing calibration process
1. Internal Alignment of the Hodoscope

2. Alignment of hodoscope w/ 
accelerator RF pulse.

➢ Accelerator RF time comes in at times 
modulo the beam bunch spacing (~2ns 
for GEn-II)

➢ Made changes in the calibration script 
here to fix the alignment process for the 
dead bars in GEn-II

o Put a condition on |Δ𝑡| < 0.5𝑛𝑠.

o If true, then keep 𝑡𝑖+1

o If false, 𝑡𝑖+1 = 𝑡𝑖
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Timing Calibration – Quick Overview

❑ The timing calibration process
1. Internal Alignment of the Hodoscope

2. Alignment of hodoscope w/ 
accelerator RF pulse.

3. Internally align calorimeters, 
Hodoscope time walk and scintillation 
speed calibration.

➢ Same process as Hodoscope internal 
alignment.
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Timing Calibration – Quick Overview

❑ The timing calibration process
1. Internal Alignment of the Hodoscope

2. Alignment of hodoscope w/ 
accelerator RF pulse.

3. Internally align calorimeters, 
Hodoscope time walk and scintillation 
speed calibration.

4. Align calorimeters to Hodoscope
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Timing Calibration – Quick Overview

❑ The timing calibration process
1. Internal Alignment of the Hodoscope

2. Alignment of hodoscope w/ 
accelerator RF pulse.

3. Internally align calorimeters, 
Hodoscope time walk and scintillation 
speed calibration.

4. Align calorimeters to Hodoscope
➢ Minor change to per bar peak fit

➢ If 𝜎𝑓𝑖𝑡 > 4.0𝑛𝑠 label block as “bad block” 
and use average of nearest neighbor 
blocks offset algorithm.

GEn-II Timing 703-03-2026



Towards Pass 3

❑ Current method for 
calibrating GEn-II timing
❖ Create groups of 

calibrations for each 
kinematic.

❖ Run the calibration script for 
each group.

❖ Timestamp the outputs 
separately in the database 
for the kinematics timing 
calibration.
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Towards Pass 3 cont.

❑ Preliminary results for timing calibration (only have GEN4b)
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Towards Pass 3 cont.

❑ Preliminary results for timing calibration (only have GEN4b)
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Towards Pass 3 cont.

❑ Preliminary results for timing calibration (only have GEN4b)
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Food for Thought

❑ The coincidence time is non-gaussian. Why?
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Food for Thought cont.

❑ The coincidence time is non-gaussian. Why?

❑ Potentially due to dependency to the BBCAL – HCAL trigger time
❖ Needs to be investigated further
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Looking Ahead

❑ Completed running calibration script on all groups across all 
kinematics.
❖ Only had a chance to test GEN4b.

❑ Need to test the other kinematics.
❖ Produce very similar QA plots shown earlier in this presentation.

❑ Investigate the trigger – coincidence correlation across the other 
kinematics
❖ recent calibrated data and for pass 2 data
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Questions?
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Backup Slides
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Pass 2 timing
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