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Time Calibration - Overview

Shaper DSP
(576)

FAM
(52)

TMM
(7)

ETM
(1) GDL

CsI(Tl) + PD + 
PreAmp
(8736)

Time Calibration

• Due to some hardware condition, each channel has different time offset

• Goal is to make a whole TC time offset constants

• Calibration from crystal to FAM
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Time Calibration with cosmic ray
TC up

TC down

𝝙L

※  MIP : Minimum Ionizing Particle
    TOF : Time Of Flight

• 2 ≤ # of TC hit ≤ 10 

• High energy cut 
• Energy < 300 ADC count (~1GeV) 

• MIP Edep in 30cm CsI(Tl) ~ 170MeV 

• TOF correction 
• (TimeTC_down - TimeTC_up) - TOF 

• TOF = 𝝙L / c
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Estimation of the time offset
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TC 184-400

• Total 60M data sample

• An example TC 184-400

• Filling the histogram with  
TimeTC184 - (TimeTC400 - TOF)

• Gaussian Fitting

• Taking mean value & error

• 𝝙t ≡ mean value
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Time offset - TC184 and ɸ 27
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• Y value of each point means mean value of timeTC184 - timeTCID with TOF 
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Time offset - TC178 and ɸ 27
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Relative time offset to TC184

• Time offset relative to TC184 
• For the ideal case, each point means TC178 - TC184 

TOF correction has been appliedTOF correction has been applied

TC178 - TC398

TC184 - TC398 (TC178 - TC398) - (TC184 - TC398) 
= TC178 - TC184
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Time offset distribution

TCID
100 200 300 400 500

of
fs
et

T

50−

40−

30−

20−

10−

0

10

20

30

40

50

TCID178TCID178

BR BWDFWD

TCID
100 200 300 400 500

of
fs
et

T

50−

40−

30−

20−

10−

0

10

20

30

40

50

TCID178TCID178

• TC178 - TC184
• # of event > 100 && excluding neighbor TC
• y = p[0],  𝝌2 fitting
• p[0]    →    time constant of TC178
• Repeat for all TC in barrel side
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Time offset with the time constant

• First version of the time constants is ready
• Left plot : TC178 - each TC
• Right plot : (TC178 - TC178 offset) - (each TC - each TC offset) 
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Only TOF correction applied
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TOF correction applied
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Energy Calibration

• Event identification in ETM needs energy information of TC

• We need TC energy deposition to ADC count of FAM 
conversion factor

• Rough energy calibration has been done, but we need 
more precise calibration
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Rough calibration using cosmic ray

TC energy (FADC count)
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PDF : Decay + Gaussian

  0.27±Mean     = 56.56 
  0.27±            = 10.05 σ

 21.05±            = 93.37 τ

TC energy (184 - 400)

• 5.610 MeV/cm × 30 cm = 168.3 MeV 
is equal to Mean

• We regarded cosmic ray as a 
MIP

• 1 ADC count corresponds to  
~ 3MeV energy deposition

dE/dx for MIP × Crystal length 



TRG/DAQ workshop            23, Aug, 2017.              YoungJun Kim 13

Calibration using ECL data

40− 20− 0 20 400.2−

0
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Graph

Energy (from ECL data)

ratio

ratio = # of ECLTRG data / # of ECL data
Energy > Threshold

Expected ratio graph

• Threshold is unit of ADC count 
of the ECL Trigger

• We can regard the value of this 
point is same as threshold

• Then we can get Energy to 
ADC count conversion factor
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Summary & Plan
• Time Calibration

• Calibration using cosmic ray - First version of the time constants is ready
• Applying ECL time calibration algorithm and compare with first version  

time constant
• Event timing resolution check with CDC timing information

• Energy Calibration
• Rough calibration using cosmic ray and future study method
• Calibration using ECL data
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MC Time Offset ɸ 9 and ɸ 27
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• To check that “Is our TOF correction reliable?” 
• As expected, data points are around 0 
• 500M CRY events are used.  

-> ~ 60M ECLTRG events
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Relative Time offset - ɸ 9 and ɸ 27



Relative Time offset - ɸ 9 and ɸ 27
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Data set Comparison - ɸ 9 and ɸ 27

Red line - 170331    ~60M 
Blue line - 170508  ~80M 
Green line - 170710 ~8M

The pattern looks similar but the offset 
fluctuate depending on the dateTOF correction has been applied


