
PMT rolling gain calibration  
& Dark noise 

Qing He, Zhe Wang 



Tdc distribution 

Tdc

400 600 800 1000 1200

E
ve
n
ts

1

10

2
10

3
10

4
10

 Select all hits with Tdc>1050 (Dark noise before trigger) 
 Select each channels’ first hits with Tdc<800 (Avoid aGer pulse) 

Time goes this way 

2 



Adc
0 100 200

E
v
e
n
ts

0

10

20

30

40

 / ndf 2!  16.11 / 19
Prob   0.6499
Constant  2.24! 38.44 
Mean      0.32! 20.24 
Sigma     0.347! 6.048 

Adc
0 100 200

E
v
e

n
ts

0

20

40

60
 / ndf 2!  21.19 / 19

Prob   0.3264
Constant  2.29! 43.84 
Mean      0.40! 21.34 
Sigma     0.499! 7.404 

Adc
0 100 200

E
v
e

n
ts

0

20

40

 / ndf 2!  21.81 / 19
Prob   0.2939
Constant  2.44! 44.78 
Mean      0.26! 16.44 
Sigma     0.248! 5.441 

Adc
0 100 200

E
v
e

n
ts

0

10

20

30

40

 / ndf 2!  26.78 / 19
Prob   0.1098
Constant  2.36! 39.68 
Mean      0.38! 18.17 
Sigma     0.503! 6.823 

Adc
0 100 200

E
v
e
n
ts

0

20

40

 / ndf 2!  22.26 / 19
Prob   0.2716
Constant  2.27! 42.02 
Mean      0.33! 16.87 
Sigma     0.365! 6.514 

Adc
0 100 200

E
v
e
n
ts

0

20

40

 / ndf 2!  14.47 / 19
Prob   0.7555
Constant  2.28! 42.65 
Mean      0.32! 16.55 
Sigma     0.317! 6.109 

Adc
0 100 200

E
v
e
n
ts

0

10

20

30

40  / ndf 2!  16.31 / 19
Prob   0.6368
Constant  2.09! 34.91 
Mean      0.50! 17.98 
Sigma     0.722! 8.002 

Adc
0 100 200

E
v
e

n
ts

0

20

40

 / ndf 2!  19.65 / 19
Prob   0.4156
Constant  2.60! 49.09 
Mean      0.27! 17.63 
Sigma     0.303! 5.908 

Adc
0 100 200

E
v
e

n
ts

0

20

40

60

 / ndf 2!  23.55 / 19
Prob   0.2141
Constant  2.68! 56.59 
Mean      0.25! 16.51 
Sigma     0.255! 5.891 

3 



Gain 

0 50 100 150 200
0

5

10

15

20

GainGain
Adc

0 100 200

E
v
e
n
ts

0

10

20

30

40

 / ndf 2!  16.11 / 19
Prob   0.6499
Constant  2.24! 38.44 
Mean      0.32! 20.24 
Sigma     0.347! 6.048 

PMT index 

Fit selected dark noise hits 

ADC/PE 

4 



Fit all hits 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Rolling Gain 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corresponding 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Dark noise  
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 Select all hits with 1070<Tdc<1170 (Dark noise before trigger) 
 100*1.5625 ns 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Problem channels 
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Problem channels 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High rate channels 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Summary 

•  Dark noise is good for Gain (Adc/PE) calibra[on 
•  No sign of driGing in gain vs. [me distribu[on 

•  Higher rate dark noise at top row indicate there is 
some light leaking 

•  There is a mysterious 40M Hz readout for a few 
channels 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