
Appendix

6.1 BetaPy plots

6.6.1 Channel 00
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(a) Pedestal for HG00 for CH00
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(a) Pedestal for HG02 for CH00
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(b) Pedestal for HG03 for CH00
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(a) Pedestal for HG04 for CH00
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(b) Pedestal for HG05 for CH00
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(a) Pedestal for HG06 for CH00
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(b) Pedestal for HG07 for CH00
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(a) Pedestal for HG08 for CH00
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(b) Pedestal for HG09 for CH00
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(a) Pedestal for HG10 for CH00
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(b) Pedestal for HG11 for CH00
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(a) Pedestal for HG12 for CH00
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(b) Pedestal for HG13 for CH00
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(a) Pedestal for HG14 for CH00
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(b) Pedestal for HG15 for CH00
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(a) Pedestal for LG00 for CH00
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(b) Pedestal for LG01 for CH00
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(a) Pedestal for LG02 for CH00
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(b) Pedestal for LG03 for CH00

2355 2360 2365 2370 2375 2380 2385 2390 2395 2400
ADC counts

100

101

102

103

104

105

Peak position = 2374.0 cnts
Mean = 2373.8 cnts

LEDOff signal distribution, LG04
LED Off
Interpolation

(a) Pedestal for LG04 for CH00
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(b) Pedestal for LG05 for CH00
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(a) Pedestal for LG06 for CH00
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(b) Pedestal for LG07 for CH00
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(a) Pedestal for LG08 for CH00
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(b) Pedestal for LG09 for CH00

170



2355 2360 2365 2370 2375 2380 2385 2390 2395 2400
ADC counts

100

101

102

103

104

105

Peak position = 2366.0 cnts
Mean = 2366.2 cnts

LEDOff signal distribution, LG10
LED Off
Interpolation

(a) Pedestal for LG10 for CH00
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(b) Pedestal for LG11 for CH00
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(a) Pedestal for LG12 for CH00
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(b) Pedestal for LG13 for CH00
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(a) Pedestal for LG14 for CH00
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(b) Pedestal for LG15 for CH00
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P = 317.0
signal = 253.6 cnts=7.4 phe

signal = 281.6 cnts=8.2 phe
signal = 350.0 cnts=10.2 phe

signal = 424.5 cnts=12.4 phe
signal = 500.2 cnts=14.6 phe

signal = 583.2 cnts=17.0 phe
signal = 669.0 cnts=19.6 phe

signal = 877.2 cnts=25.6 phe
signal = 845.3 cnts=24.7 phe

signal = 1132.0 cnts=33.1 phe

Peak identification in LEDOn joint signal distribution, HG01
LED Off
LED On, I=6.7
LED On, I=6.8
LED On, I=6.9
LED On, I=7.0
LED On, I=7.1
LED On, I=7.2
LED On, I=7.3
LED On, I=7.4
LED On, I=7.5
LED On, I=7.8

(a) Connecting Intensities between HG00
and HG01 and the pedestal of HG01 for
CH00
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P = 317.0
signal = 614.4 cnts=23.7 phe

signal = 726.2 cnts=28.0 phe
signal = 922.7 cnts=35.6 phe

signal = 1410.5 cnts(saturated)

Peak identification in LEDOn joint signal distribution, HG02
LED Off
LED On, I=7.4
LED On, I=7.7
LED On, I=7.8
LED On, I=8.6

(b) Connecting Intensities between HG01
and HG02 and the pedestal of HG02 for
CH00
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P = 320.0
signal = 705.5 cnts=35.6 phe
signal = 723.5 cnts=36.5 phe

signal = 978.6 cnts=49.4 phe
signal = 977.4 cnts=49.3 phe

signal = 1111.4 cnts=56.1 phe
signal = 1487.8 cnts(saturated)

Peak identification in LEDOn joint signal distribution, HG03
LED Off
LED On, I=7.8
LED On, I=8.0
LED On, I=8.2
LED On, I=8.4
LED On, I=8.6
LED On, I=9.2

(a) Connecting Intensities between HG02
and HG03 and the pedestal of HG03 for
CH00
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signal = 783.5 cnts=49.1 phe
signal = 1165.3 cnts=73.0 phe

Peak identification in LEDOn joint signal distribution, HG04
LED Off
LED On, I=8.0
LED On, I=8.2
LED On, I=8.8

(b) Connecting Intensities between HG03
and HG04 and the pedestal of HG04 for
CH00
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signal = 1272.5 cnts=94.4 phe

Peak identification in LEDOn joint signal distribution, HG05
LED Off
LED On, I=8.8
LED On, I=9.0
LED On, I=9.1
LED On, I=9.2
LED On, I=9.6

(a) Connecting Intensities between HG04
and HG05 and the pedestal of HG05 for
CH00
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signal = 1164.3 cnts=99.5 phe
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signal = 1198.9 cnts=102.5 phe
signal = 1247.4 cnts=106.6 phe

Peak identification in LEDOn joint signal distribution, HG06
LED Off
LED On, I=9.0
LED On, I=9.1
LED On, I=9.2
LED On, I=9.4
LED On, I=9.6
LED On, I=9.8
LED On, I=9.9

(b) Connecting Intensities between HG05
and HG06 and the pedestal of HG06 for
CH00
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signal = 729.9 cnts=68.3 phe

signal = 809.1 cnts=75.7 phe
signal = 1026.4 cnts=96.0 phe

signal = 1264.4 cnts=118.3 phe
signal = 1141.7 cnts=106.8 phe

Peak identification in LEDOn joint signal distribution, HG07
LED Off
LED On, I=9.0
LED On, I=9.2
LED On, I=9.4
LED On, I=9.9
LED On, I=10.0

(a) Connecting Intensities between HG06
and HG07 and the pedestal of HG07 for
CH00
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signal = 1133.9 cnts=118.1 phe
signal = 1076.6 cnts=112.1 phe

signal = 1225.3 cnts=127.6 phe

Peak identification in LEDOn joint signal distribution, HG08
LED Off
LED On, I=9.0
LED On, I=9.2
LED On, I=9.4
LED On, I=9.6
LED On, I=9.8
LED On, I=9.9
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LED On, I=10.1

(b) Connecting Intensities between HG07
and HG08 and the pedestal of HG08 for
CH00
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signal = 972.3 cnts=114.2 phe
signal = 1104.3 cnts=129.7 phe

signal = 1263.6 cnts=148.4 phe

Peak identification in LEDOn joint signal distribution, HG09
LED Off
LED On, I=9.6
LED On, I=9.8
LED On, I=9.9
LED On, I=10.0
LED On, I=10.1
LED On, I=10.5

(a) Connecting Intensities between HG08
and HG09 and the pedestal of HG09 for
CH00
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P = 319.0
signal = 823.2 cnts=105.8 phe

signal = 892.0 cnts=114.6 phe
signal = 956.4 cnts=122.9 phe

signal = 1019.0 cnts=130.9 phe
signal = 1152.7 cnts=148.1 phe

signal = 1290.9 cnts=165.9 phe

Peak identification in LEDOn joint signal distribution, HG10
LED Off
LED On, I=9.8
LED On, I=10.0
LED On, I=10.2
LED On, I=10.4
LED On, I=10.5
LED On, I=10.9

(b) Connecting Intensities between HG09
and HG10 and the pedestal of HG10 for
CH00
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signal = 820.5 cnts=116.5 phe

signal = 879.4 cnts=124.9 phe
signal = 938.2 cnts=133.2 phe

signal = 967.0 cnts=137.3 phe
signal = 1027.3 cnts=145.9 phe

signal = 1193.3 cnts=169.5 phe
signal = 1287.1 cnts=182.8 phe

Peak identification in LEDOn joint signal distribution, HG11
LED Off
LED On, I=10.0
LED On, I=10.2
LED On, I=10.4
LED On, I=10.5
LED On, I=10.7
LED On, I=10.9
LED On, I=11.2

(a) Connecting Intensities between HG10
and HG11 and the pedestal of HG11 for
CH00
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P = 317.0
signal = 869.7 cnts=135.8 phe

signal = 898.7 cnts=140.3 phe
signal = 951.1 cnts=148.5 phe

signal = 1005.7 cnts=157.0 phe
signal = 1187.5 cnts=185.4 phe

signal = 1245.8 cnts=194.5 phe

Peak identification in LEDOn joint signal distribution, HG12
LED Off
LED On, I=10.4
LED On, I=10.5
LED On, I=10.7
LED On, I=10.9
LED On, I=11.2
LED On, I=11.4

(b) Connecting Intensities between HG11
and HG12 and the pedestal of HG12 for
CH00
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P = 317.0
signal = 834.0 cnts=142.5 phe

signal = 884.0 cnts=151.0 phe
signal = 934.6 cnts=159.7 phe

signal = 1008.2 cnts=172.2 phe
signal = 1164.0 cnts=198.9 phe

signal = 1243.6 cnts=212.4 phe

Peak identification in LEDOn joint signal distribution, HG13
LED Off
LED On, I=10.5
LED On, I=10.7
LED On, I=10.9
LED On, I=11.2
LED On, I=11.4
LED On, I=11.7

(a) Connecting Intensities between HG12
and HG13 and the pedestal of HG13 for
CH00
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P = 315.0
signal = 944.7 cnts=177.8 phe

signal = 990.0 cnts=186.3 phe
signal = 1020.1 cnts=192.0 phe

signal = 1041.2 cnts=195.9 phe
signal = 1164.1 cnts=219.0 phe

signal = 1262.0 cnts=237.5 phe

Peak identification in LEDOn joint signal distribution, HG14
LED Off
LED On, I=11.2
LED On, I=11.4
LED On, I=11.5
LED On, I=11.6
LED On, I=11.7
LED On, I=12.1

(b) Connecting Intensities between HG13
and HG14 and the pedestal of HG14 for
CH00
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P = 313.0
signal = 979.4 cnts=201.7 phe

signal = 1000.8 cnts=206.1 phe
signal = 1019.7 cnts=210.0 phe

signal = 1041.1 cnts=214.4 phe
signal = 1062.1 cnts=218.7 phe

signal = 1187.8 cnts=244.6 phe
signal = 1275.8 cnts=262.7 phe

signal = 1340.7 cnts=276.1 phe
signal = 1452.4 cnts=299.1 phe

signal = 1508.7 cnts(saturated)
signal = 1550.6 cnts(saturated)

signal = 1580.4 cnts(saturated)
signal = 1600.0 cnts(saturated)

Peak identification in LEDOn joint signal distribution, HG15
LED Off
LED On, I=11.6
LED On, I=11.7
LED On, I=11.8
LED On, I=11.9
LED On, I=12.0
LED On, I=12.1
LED On, I=12.5
LED On, I=12.8
LED On, I=13.4
LED On, I=13.8
LED On, I=14.2
LED On, I=14.6
LED On, I=15.0

Figure 6.24: Connecting Intensities between HG14 and HG15 and the pedestal
of HG15 for CH00

The Low Gain plots are shown as below:
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P = 2378.0
signal = 730.0 cnts=262.7 phe

signal = 1022.1 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG00
LED Off
LED On, I=12.5
LED On, I=15.0

(a) Dark counts distribution and photo-
electrons distribution for LG00 for CH00
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P = 2377.0
signal = 551.9 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG01
LED Off
LED On, I=15.0

(b) Dark counts distribution and photo-
electrons distribution for LG01 for CH00
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P = 2377.0
signal = 374.4 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG02
LED Off
LED On, I=15.0

(a) Dark counts distribution and photo-
electrons distribution for LG02 for CH00
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P = 2375.0
signal = 282.7 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG03
LED Off
LED On, I=15.0

(b) Dark counts distribution and photo-
electrons distribution for LG03 for CH00
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P = 2374.0
signal = 201.9 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG04
LED Off
LED On, I=15.0

(a) Dark counts distribution and photo-
electrons distribution for LG04 for CH00
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P = 2372.0
signal = 170.6 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG05
LED Off
LED On, I=15.0

(b) Dark counts distribution and photo-
electrons distribution for LG05 for CH00
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P = 2371.0
signal = 152.0 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG06
LED Off
LED On, I=15.0

(a) Dark counts distribution and photo-
electrons distribution for LG06 for CH00
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P = 2370.0
signal = 137.3 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG07
LED Off
LED On, I=15.0

(b) Dark counts distribution and photo-
electrons distribution for LG07 for CH00
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P = 2369.0
signal = 126.0 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG08
LED Off
LED On, I=15.0

(a) Dark counts distribution and photo-
electrons distribution for LG08 for CH00
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P = 2367.0
signal = 117.4 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG09
LED Off
LED On, I=15.0

(b) Dark counts distribution and photo-
electrons distribution for LG09 for CH00
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P = 2366.0
signal = 110.0 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG10
LED Off
LED On, I=15.0

(a) Dark counts distribution and photo-
electrons distribution for LG10 for CH00
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P = 2365.0
signal = 103.0 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG11
LED Off
LED On, I=15.0

(b) Dark counts distribution and photo-
electrons distribution for LG11 for CH00
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P = 2364.0
signal = 98.3 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG12
LED Off
LED On, I=15.0

(a) Dark counts distribution and photo-
electrons distribution for LG12 for CH00
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P = 2363.0
signal = 93.0 cnts=367.8 phe

Peak identification in LEDOn joint signal distribution, LG13
LED Off
LED On, I=15.0

(b) Dark counts distribution and photo-
electrons distribution for LG13 for CH00
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(a) Dark counts distribution and photo-
electrons distribution for LG14 for CH00
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(b) Dark counts distribution and photo-
electrons distribution for LG15 for CH00

6.6.2 Channel 01

The same procedure is applied to all the channels and their corresponding plots
are as follows:

Pedestal

The plots for all the gain values from HG00 to HG15 are shown below:
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(a) Pedestal for HG00 for CH01
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(b) Pedestal for HG01 for CH01
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(a) Pedestal for HG02 for CH01
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(b) Pedestal for HG03 for CH01
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(a) Pedestal for HG04 for CH01
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(b) Pedestal for HG05 for CH01
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(a) Pedestal for HG06 for CH01
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(b) Pedestal for HG07 for CH01
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(a) Pedestal for HG08 for CH01
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(b) Pedestal for HG09 for CH01
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(a) Pedestal for HG10 for CH01
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(b) Pedestal for HG11 for CH01
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(a) Pedestal for HG12 for CH01
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(b) Pedestal for HG13 for CH01
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(a) Pedestal for HG14 for CH01
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(b) Pedestal for HG15 for CH01

The plots for all the gain values from LG00 to LG15 are shown below:
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(a) Pedestal for LG01 for CH01
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(b) Pedestal for LG01 for CH01
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(a) Pedestal for LG02 for CH01
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(b) Pedestal for LG03 for CH01
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(a) Pedestal for LG04 for CH01
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(b) Pedestal for LG05 for CH01
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(a) Pedestal for LG06 for CH01

2345 2350 2355 2360 2365 2370 2375 2380 2385
ADC counts

100

101

102

103

104

105

Peak position = 2361.0 cnts
Mean = 2361.3 cnts

LEDOff signal distribution, LG07
LED Off
Interpolation

(b) Pedestal for LG07 for CH01
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(a) Pedestal for LG08 for CH01
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(b) Pedestal for LG09 for CH01
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(a) Pedestal for LG10 for CH01
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(b) Pedestal for LG11 for CH01
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(a) Pedestal for LG12 for CH01
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(b) Pedestal for LG13 for CH01
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(a) Pedestal for LG14 for CH01
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(b) Pedestal for LG15 for CH01

Interpolation

The interpolation plot is shown below
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Figure 6.49: Interpolation of the pedestal and the peaks for HG00 for CH01

Absolute calibration factor
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Figure 6.50: Photoelectron peaks at different intensities of light for HG00 and
the pedestal of HG00 for CH01

Relative calibration factor

The connecting intensity plots for HG00 to HG15 are shown below:

190



0 250 500 750 1000 1250 1500 1750
ADC counts

100

101

102

103

104

105

P = 278.0
signal = 415.8 cnts=10.3 phe

signal = 914.2 cnts=22.6 phe

Peak identification in LEDOn joint signal distribution, HG01
LED Off
LED On, I=6.9
LED On, I=7.4

(a) Connecting Intensities between HG01
and HG00 and the pedestal of HG01 for
CH01

0 250 500 750 1000 1250 1500 1750
ADC counts

100

101

102

103

104

105

P = 280.0
signal = 624.6 cnts=22.6 phe

signal = 944.1 cnts=34.2 phe

Peak identification in LEDOn joint signal distribution, HG02
LED Off
LED On, I=7.4
LED On, I=7.8
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(a) Connecting Intensities between HG02
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(a) Connecting Intensities between HG04
and HG05 and the pedestal of HG05 for
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(b) Connecting Intensities between HG05
and HG06 and the pedestal of HG06 for
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(b) Connecting Intensities between HG07
and HG08 and the pedestal of HG08 for
CH01
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(a) Connecting Intensities between HG08
and HG09 and the pedestal of HG09 for
CH01
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(b) Connecting Intensities between HG09
and HG10 and the pedestal of HG10 for
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(b) Connecting Intensities between HG13
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Figure 6.58: Connecting Intensities between HG14 and HG15 and the pedestal
of HG15 for CH01

The Low Gain plots are shown as below:
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(a) Dark counts distribution and photo-
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(b) Dark counts distribution and photo-
electrons distribution for LG01 for CH01
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(a) Dark counts distribution and photo-
electrons distribution for LG02 for CH01
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Peak identification in LEDOn joint signal distribution, LG03
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(b) Dark counts distribution and photo-
electrons distribution for LG03 for CH01
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(a) Dark counts distribution and photo-
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(b) Dark counts distribution and photo-
electrons distribution for LG05 for CH01
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(a) Dark counts distribution and photo-
electrons distribution for LG06 for CH01
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(b) Dark counts distribution and photo-
electrons distribution for LG07 for CH01
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Peak identification in LEDOn joint signal distribution, LG08
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(a) Dark counts distribution and photo-
electrons distribution for LG08 for CH01
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(b) Dark counts distribution and photo-
electrons distribution for LG09 for CH01
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(a) Dark counts distribution and photo-
electrons distribution for LG10 for CH01
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Peak identification in LEDOn joint signal distribution, LG11
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(b) Dark counts distribution and photo-
electrons distribution for LG11 for CH01
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Peak identification in LEDOn joint signal distribution, LG12
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(a) Dark counts distribution and photo-
electrons distribution for LG12 for CH01
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(b) Dark counts distribution and photo-
electrons distribution for LG13 for CH01
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(a) Dark counts distribution and photo-
electrons distribution for LG14 for CH01
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Peak identification in LEDOn joint signal distribution, LG15
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(b) Dark counts distribution and photo-
electrons distribution for LG15 for CH01

6.6.3 Channel 02

The same procedure is applied to all the channels and their corresponding plots
are as follows:

Pedestal

The plots for all the gain values from HG00 to HG15 are shown below:
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(a) Pedestal for HG00 for CH02
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(b) Pedestal for HG01 for CH02
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(a) Pedestal for HG02 for CH02
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(b) Pedestal for HG03 for CH02
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(a) Pedestal for HG04 for CH02
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(b) Pedestal for HG05 for CH02

300 400 500 600 700 800 900
ADC counts

100

101

102

103

104

105

Peak position = 364.0 cnts
Mean = 368.0 cnts

LEDOff signal distribution, HG06
LED Off
Interpolation

(a) Pedestal for HG06 for CH02
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(b) Pedestal for HG07 for CH02
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(a) Pedestal for HG08 for CH02
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(b) Pedestal for HG09 for CH02
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(a) Pedestal for HG10 for CH02
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(b) Pedestal for HG11 for CH02
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(a) Pedestal for HG12 for CH02
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(b) Pedestal for HG13 for CH02
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(a) Pedestal for HG14 for CH02
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(b) Pedestal for HG15 for CH02

The plots for all the gain values from LG00 to LG15 are shown below:
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(a) Pedestal for LG01 for CH02
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(b) Pedestal for LG01 for CH02
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(a) Pedestal for LG02 for CH02
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(b) Pedestal for LG03 for CH02
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(a) Pedestal for LG04 for CH02
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(b) Pedestal for LG05 for CH02
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(a) Pedestal for LG06 for CH02
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(b) Pedestal for LG07 for CH02
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(a) Pedestal for LG08 for CH02
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(b) Pedestal for LG09 for CH02
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(a) Pedestal for LG10 for CH02
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(b) Pedestal for LG11 for CH02
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(a) Pedestal for LG12 for CH02
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(b) Pedestal for LG13 for CH02
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(a) Pedestal for LG14 for CH02
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(b) Pedestal for LG15 for CH02

Interpolation

The interpolation plot is shown below
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Figure 6.83: Interpolation of the pedestal and the peaks for HG00 for CH02

Absolute calibration factor
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Figure 6.84: Photoelectron peaks at different intensities of light for HG00 and
the pedestal of HG00 for CH02

Relative calibration factor

The connecting intensity plots for HG00 to HG15 are shown below:
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Figure 6.92: Connecting Intensities between HG14 and HG15 and the pedestal
of HG15 for CH02

The Low Gain plots are shown as below:
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(b) Dark counts distribution and photo-
electrons distribution for LG13 for CH02
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6.6.4 Channel 03

The same procedure is applied to all the channels and their corresponding plots
are as follows:

Pedestal

The plots for all the gain values from HG00 to HG15 are shown below:
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(b) Pedestal for HG01 for CH03
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(a) Pedestal for HG02 for CH03
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(b) Pedestal for HG03 for CH03

300 400 500 600 700
ADC counts

100

101

102

103

104

105

Peak position = 356.0 cnts
Mean = 359.5 cnts

LEDOff signal distribution, HG04
LED Off
Interpolation

(a) Pedestal for HG04 for CH03
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(b) Pedestal for HG05 for CH03
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(a) Pedestal for HG06 for CH03
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(b) Pedestal for HG07 for CH03
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(a) Pedestal for HG08 for CH03
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(b) Pedestal for HG09 for CH03
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(a) Pedestal for HG10 for CH03
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(b) Pedestal for HG11 for CH03
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(a) Pedestal for HG12 for CH03
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(b) Pedestal for HG13 for CH03
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(a) Pedestal for HG14 for CH03
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(b) Pedestal for HG15 for CH03

The plots for all the gain values from LG00 to LG15 are shown below:
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(a) Pedestal for LG01 for CH03
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(b) Pedestal for LG01 for CH03
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(a) Pedestal for LG02 for CH03
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(b) Pedestal for LG03 for CH03
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(a) Pedestal for LG04 for CH03
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(b) Pedestal for LG05 for CH03

221



2370 2375 2380 2385 2390 2395 2400 2405
ADC counts

100

101

102

103

104

105

Peak position = 2383.0 cnts
Mean = 2382.7 cnts

LEDOff signal distribution, LG06
LED Off
Interpolation

(a) Pedestal for LG06 for CH03
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(b) Pedestal for LG07 for CH03
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(a) Pedestal for LG08 for CH03

2370 2375 2380 2385 2390 2395 2400 2405
ADC counts

100

101

102

103

104

105

Peak position = 2379.0 cnts
Mean = 2378.8 cnts

LEDOff signal distribution, LG09
LED Off
Interpolation

(b) Pedestal for LG09 for CH03
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(a) Pedestal for LG10 for CH01
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(b) Pedestal for LG11 for CH03
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(a) Pedestal for LG12 for CH03
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(b) Pedestal for LG13 for CH03
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(a) Pedestal for LG14 for CH03
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(b) Pedestal for LG15 for CH03

Interpolation

The interpolation plot is shown below
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Figure 6.117: Interpolation of the pedestal and the peaks for HG00 for CH03

Absolute calibration factor
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Figure 6.118: Photoelectron peaks at different intensities of light and the
pedestal of HG00 for CH03

Relative calibration factor

The connecting intensity plots for HG00 to HG15 are shown below:
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CH03
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Figure 6.126: Connecting Intensities between HG14 and HG15 and the pedestal
of HG15 for CH03

The Low Gain plots are shown below:
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Figure 6.135: Calibration factor for both gains for CH00

234



Figure 6.136: Calibration factor for both gains for CH01

Figure 6.137: Calibration factor for both gains for CH02
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Figure 6.138: Calibration factor for both gains for CH03

6.7 Pipeline Plots
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6.7.2 LowZ HG00 6.3V Ch01
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