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ATOF Calibration

calcode: https://code.jlab.org/hallb/clas12/calibration/calcode/-/tree/main
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= Wedge hit time (t"¢) has 10 z components:
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= Timeline update with CCDB.

» Wedge to wedge calibration along z components.
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ATOF Calibration

Timeline and CCDB constant
» The RGL ATOF timeline is divided into 11 run periods, each with its own set of CCDB constants.

In reconstruction, we implemented the ATOF::time bank for thit with CCDB constants
provide a rough alignment for bars and wedges in azimuthal slices to the first slice (reference).
— In the latest CJ version, we change the reference to 0
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ATOF Calibration

Wedge to wedge calibration

» Purpose: calibrate time to have the same
readout, for a track that go through multiple
wedges.

.

| I- SiPM

Tideal = Tref + 11 -t2
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wedge

Tref

Tideal = Tref - 11 -T2
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KAlignment N
Step 0.Require elastic events, tight Vz and
pT cut, minimize path-length difference
N /
KCorrection )
Step 1.Electron timing
t, ~ z/ve ~ 0.047 ns for half wedge
Step 2.Photon propagation
\_ t2 ~ (L-h)/veff ~ 0.024 ns for edge-center )
/Calibration )

Step 3. Calibrate Neighboring Wedges

Requires propagation algorithm,
* over FD dead zones
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ATOF Calibration

Finer alignment
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» Elastic data use FD reconstructed electrons show acceptance
dead zones. Partially recovered in D2 runs.

= With a tight V, and pt cut, we minimize path-length differences,

with durable statistics
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ATOF Calibration

Vz diff pt 3035

Finer alignment: D2 run 22991+22994 ° 100
8 0.75
. / 0.50
» Electron V, show pr shift. 8 from 80°>70 °, roughly ~1.5 cm. o
= V, shows @-dependence. Fine alignment is calculated and &° 000 °
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ATOF Calibration

Alignment + Correction

= Step 0. Alignment: Use time (t.) at central Vz to align at t= 0 ns. Fit with Crystal-Ball function.

1 L
. . = - — —~ L=28cm,h=1.975 ,and n = 1.58.
= Step 1. Electron timing correction 1= (Vo= Ve, at ~ 47 ps cm cm, and n

VI +Ve=Vi@P -k

= Step 2. Photon propagation b — , at—~ 24 ps
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ATOF Calibration

Wedge to wedge calibration

t1 » Propagation algorithm: Align the wedge to reference wedge;
> beam then, that one became the new reference.

= Atest using 2 close loops returns the same value.
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Example of Propagation
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» Check result at the overlap channel (start from 42 >12): '

o Two paths return the same constant value

o Accumulated systematic uncertainties are close
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ATOF Calibration

Wedge to wedge calibration
= Example Constant Table

o Green line: tdeal from electron timing correction

o Time difference At = C — tideal js small, proving detectors
performance is in general good.

= Change to different wedge returns same constants
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Index (60 sectors * 10 components)

Constant Table

Phi Slices (sector*4 + layer)

Constant At from ideal case
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ATOF Calibration woherent D2
Wedge to wedge calibration: PID at D2 2.2 GeV : "
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Conclusion

» Updated CCDB calibration constants for 11 run period in the timeline.

» Developed wedge-to-wedge calibration propagation code and validated the
constants.

» Next step: incorporate tracking-based path length calculation to further
improve ATOF timing calibration.
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THANK YOU
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