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Test beam studies at T9 Dec. 2012
     Scan over threshold and Bias voltage 
     Scans performed at -25 , 0 and +25 oC
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Entries  104236
Mean      -65

RMS     8.669

 / ndf 2r   11 08 / 115
p0        12.28± 13.17 

p1        0.11± -64.97 
p2        0.0±   0.2 

p3        9.5± 188.1 
p4        0.144966± -0.001086 
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Mean   -65.15
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 / ndf 2
r  517.2 / 115
p0        3.20± 17.68 
p1        0.5± -64.7 
p2        0.554± 2.163 
p3        6.07± 61.25 
p4        0.0911± -0.1543 
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Mean   -65.07

RMS     8.269
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r  36 6 .9  / 11 5
p0        3.38± 24.07 

p1        0.16± -65.17 
p2        0.151± 1.051 

p3        4.19± 35.61 
p4        0.06386± -0.03454 
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p4        0 .11 06 3± 0.06864 
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p1        0.15± -65.14 
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Mean   -65.14
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r  392.4 / 115
p0        4.84± 51.69 
p1        0.10± -65.02 
p2        0.122± 1.095 
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p4        0.0782± -0.1276 
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p0        4.19± 46.22 
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p0        7.2±   148 

p1        0.0±   -65 
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p3        6.40± 88.91 
p4        0.09721± 0.04318 
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p0        4.55± 97.47 
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p2        0.069± 1.425 
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Mean   -65.06
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r  900.2 / 115
p0        7.8± 175.4 
p1        0.05± -65.06 
p2        0.055± 1.119 
p3        8.0±   122 
p4        0.1215± -0.1597 
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Mean   -65.06
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 / ndf 2
r  625.4 / 115
p0        6.8± 174.5 
p1        0.04± -65.01 
p2        0.042± 1.083 
p3        5.62± 58.86 
p4        0.0857± -0.1317 
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Mean   -64.85
RMS     7.829
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r  562.2 / 115
p0        6.5± 144.5 
p1        0.04± -65.01 
p2        0.054± 1.129 
p3        5.56± 79.28 
p4        0.0842± 0.2243 
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r  420.4 / 115
p0        4.9± 106.6 
p1        0.05± -65.03 
p2        0.056± 1.248 
p3        4.38± 28.66 
p4        0.0672± -0.1895 
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 / ndf 2
r  771.2 / 115
p0        10.4± 492.2 
p1        0.02± -65.03 
p2        0.021± 1.112 
p3        5.77± 80.34 
p4        0.0876± 0.1514 
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RMS     6.856

 / ndf 2
r  843.8 / 115
p0        9.8± 481.9 
p1        0.02± -65.05 
p2        0.021± 1.173 
p3        6.27± 90.67 
p4        0.0952± 0.1113 
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p0        12.2± 578.2 
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p3        7.4± 118.6 
p4        0.1131± 0.0167 
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r  745.4 / 115
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p2        0.019± 1.106 
p3        6.24± 80.57 
p4        0.0949± -0.0197 

 

-80 -75 -70 -65 -60 -55 -500

100

200

300

400

500

600

700

800

 
PX_28

Entries  65984

Mean   -65.06
RMS     7.196

 / ndf 
2

r  97 6 .3  / 11 5

p0        10.8± 502.8 
p1        0.02± -65.02 

p2        0.022± 1.106 
p3        7.2± 103.5 

p4        0.10923± -0.08884 
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p0        10.0± 476.7 
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p3        6.04± 90.63 
p4        0.0916± 0.2026 
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p3        5.10± 68.33 
p4        0.0771± 0.2181 
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p0        8.5± 371.1 
p1        0.02± -65.01 

p2        0.021± 1.11 2  
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p4        0.05615± 0.08814 
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Mean   -64.92
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r   1478 / 115
p0        15.5±  1004 
p1        0.01± -65.03 
p2        0.014± 1.015 
p3        7.9±   154 
p4        0.1204± 0.3113 
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p0        16.0±  1176 
p1        0.01± -65.02 
p2        0.0112± 0.9899 
p3        7.1± 115.4 
p4        0.1073± 0.1475 
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r   1629 / 115
p0        16.7±  1176 
p1        0.01± -64.99 
p2        0.0120± 0.9746 
p3        7.6± 131.6 
p4        0.1154± 0.1273 
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r   1310 / 115
p0        13.9±   997 
p1        0.01± -65.04 
p2        0.013± 1.125 
p3        6.29± 99.29 
p4        0.0953± 0.2248 
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p2        0.014± 1.053 
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p4        0.1261± -0.1516 
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p4        0.0893± 0.1784 
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PX_58

Entries  24 11 8

Mean   -65.03
RMS     8.394

 / ndf 
2

r  3 55 .5  / 11 5

p0        3.79± 21.58 
p1        0.21± -65.23 

p2        0.342± 1.347 
p3        4.48± 42.93 

p4        0.06806± 0.01099 
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PX_59

Entries  18371

Mean   -65.07
RMS     8.363

 / ndf 
2

r  2 82 .4  / 11 5

p0        3.32± 24.71 
p1        0.16± -67.42 

p2        0.167± 1.102 
p3        3.9±  36.5 

p4        0.06055± 0.06289 
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PX_60

Entries  63662

Mean   -65.05
RMS     8.571

 / ndf 
2

r  7 1 9 .3  / 11 5

p0        3.89± 14.34 
p1        0.64± -65.72 

p2        0.640± 1.912 
p3        7.4± 11 4 .8  

p4        0 .11 4 11± 0.01659 
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PX_61

Entries  26049

Mean      -65
RMS     8.589

 / ndf 
2

r  3 29 .1  / 11 5

p0        3.0±  17.4 
p1        0.26± -65.03 

p2        0.198± 1.316 
p3        4.80± 45.83 

p4        0.07305± -0 .0 11 93  
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PX_62

Entries  48366

Mean   -64.91
RMS     8.578

 / ndf 
2

r  5 94 .9  / 11 5

p0        8.98± 17.26 
p1        0.08± -61.38 

p2        0.0±   0.2 
p3        6.56± 92.74 

p4        0.09988± 0.02756 
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PX_63

Entries  60380

Mean   -64.96
RMS     8.546

 / ndf 
2

r    73 3  / 11 5

p0        10.45± 43.73 
p1        0.05± -63.37 

p2        0.0±   0.2 
p3        7.2± 11 2.4  
p4        0.10991± 0.02702 
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PX_64

Entries  10101
Mean   -65.02
RMS     7.932

 / ndf 2
r    229 / 115
p0        4.25± 49.13 
p1        0.1± -65.1 
p2        0.0466± 0.6265 
p3        2.72± 15.06 
p4        0.0415± -0.0126 
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PX_65

Entries  2415

Mean    -64.7

RMS     5.317

 / ndf 
2

r  1 9 3 .5  / 11 0
p0        3.74± 67.38 

p1        0.04± -65.07 

p2        0.0373± 0.8992 

p3        1.1 11± 4.289 

p4        0.01658± 0.03075 
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PX_66

Entries  6317

Mean   -65.09

RMS     2.778

 / ndf 2r    625  / 113
p0        11.5± 477.6 

p1        0.02± -65.03 

p2        0.0132± 0.7468 

p3        1.191± 3.677 

p4        0.018083± 0.005216 
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PX_67

Entries  48475

Mean   -65.07

RMS     5.139

 / ndf 
2

r   2 13 6  / 11 5
p0        22.6±  1627 

p1        0.01± -65.02 

p2        0.0083± 0.7371 

p3        5.31± 59.81 

p4        0.08075± -0.02948 
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PX_68

Entries  41263
Mean   -64.97
RMS     5.449

 / ndf 2
r   1728 / 115
p0        19.7±  1197 
p1        0.0±   -65 
p2        0.0105± 0.7604 
p3        5.12± 66.81 
p4        0.0775± 0.1755 
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PX_69

Entries  5541

Mean   -65.04

RMS     2.721

 / ndf 
2

r  6 4 7 .7  / 1 1 0
p0        1 1 .0± 434.9 

p1        0.02± -65.03 

p2        0.0144± 0.7604 

p3        1.090± 4.245 

p4        0.01632± 0 .0 27 1 1  
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PX_70

Entries  2129

Mean      -65

RMS      3.34

 / ndf 2r  186.9 / 95
p0        5.9± 129.7 

p1        0.03± -65.06 

p2        0.0274± 0.7961 

p3        1.019± 1.551 

p4        0.015689± -0.001557 
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PX_71

Entries  1069

Mean   -64.48

RMS     5.082

 / ndf 
2

r  74.85 / 87
p0        3.0±  36.7 

p1        0.05± -65.02 

p2        0.0358± 0.6537 

p3        1 .11 5± 2.474 

p4        0.01709± 0.01202 
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PX_72

Entries  9999

Mean   -65.12

RMS     7.809

 / ndf 
2

r  1 98 .5  / 11 5
p0        4.34± 47.65 

p1        0.06± -65.04 

p2        0.0753± 0.8042 

p3        2.67± 12.81 

p4        0.04076± -0.03563 
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PX_73

Entries  3379

Mean   -64.69

RMS     6.029

 / ndf 
2

r  1 9 4 .9  / 11 5
p0        4.58± 75.36 

p1        0.04± -65.05 

p2        0.0376± 0.7678 

p3        1.390± 7.229 

p4        0.02081± 0.04547 

 

-80 -75 -70 -65 -60 -55 -500

100

200

300

400

500

 
PX_74

Entries  4813

Mean   -65.02

RMS     2.849

 / ndf 
2

r  5 3 6 .6  / 11 0
p0        10.5± 350.7 

p1        0.02± -65.03 

p2        0.0180± 0.7653 

p3        1.055± 3.823 

p4        0.01585± 0.02049 
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PX_75

Entries  44739

Mean   -65.06

RMS     5.006

 / ndf 
2

r   2 1 32  / 11 5
p0        22.4±  1560 

p1        0.01± -64.99 

p2        0.0090± 0.7581 

p3        5.10± 60.29 

p4        0.07744± 0.05522 
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PX_76

Entries  14518

Mean   -65.08

RMS     2.064

 / ndf 
2

r   1 9 98  / 11 4
p0        20.5±  1304 

p1        0.01± -65.03 

p2        0.0085± 0.7292 

p3        1.35± 10.29 

p4        0.01983± 0.09514 
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PX_77

Entries  5630

Mean   -65.06

RMS     2.433

 / ndf 
2

r  688.5 / 109
p0        11 .1± 424.5 

p1        0.0±   -65 

p2        0.0163± 0.8028 

p3        1.03±  2.95 

p4        0.01540± 0.0 11 2 7  
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PX_78

Entries  2141
Mean   -65.04

RMS     3.328

 / ndf 
2

r  251.6 / 98
p0        6.9± 145.9 

p1        0.03± -65.01 

p2        0.027± 0.714 

p3        0.946± 1.479 

p4        0.01455± -0.00269 
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PX_79

Entries  1256

Mean   -64.65

RMS     5.312

 / ndf 2r     87 / 100
p0        3.4±    43 

p1        0.05± -65.01 

p2        0.0442± 0.7303 

p3        0.942± 2.322 

p4        0.014346± 0.009455 
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PX_80

Entries  10700

Mean   -65.15

RMS     7.934

 / ndf 
2

r  2 36 .2  / 11 5
p0        3.23± 38.48 

p1        0.09± -65.05 

p2        0.083± 1.032 

p3        2.76± 12.99 

p4        0.04225± -0.05631 
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PX_81

Entries  2731

Mean   -64.99

RMS     5.737

 / ndf 
2

r  19 4 .1  / 1 11
p0        4.0±  61.8 

p1        0.05± -65.04 

p2        0.0463± 0.8762 

p3        1.3±   5.6 

p4        0.01892± 0.03679 
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PX_82

Entries  4862

Mean   -64.96

RMS     2.596

 / ndf 
2

r    544 / 108
p0        9.8± 363.8 

p1        0.02± -65.07 

p2        0.0163± 0.8035 

p3        1.046± 5.255 

p4        0.01548± 0.04846 
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PX_83

Entries  30505

Mean   -65.06

RMS     3.879

 / ndf 
2

r   2 1 60  / 11 5
p0        22.4±  1630 

p1        0.0±   -65 

p2        0.0079± 0.7382 

p3        3.51± 32.81 

p4        0.05313± 0.06833 

 

-80 -75 -70 -65 -60 -55 -500

200

400

600

800

1000

1200

1400

1600

1800

 
PX_84

Entries  13230

Mean   -65.04

RMS     1.885

 / ndf 
2

r   1759 / 107
p0        20.1±  1262 

p1        0.01± -65.01 

p2        0.0089± 0.7301 

p3        1.231± 8.658 

p4        0.01820± 0.08086 
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PX_85

Entries  9470

Mean    -64.9

RMS     4.482

 / ndf 2r  72 7.6  / 115
p0        10.5± 369.8 

p1        0.0±   -65 

p2        0.0183± 0.7957 

p3        1.857± 8.278 

p4        0.028212± -0.003147 
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PX_86

Entries  2265

Mean   -65.04

RMS     2.957

 / ndf 
2

r    257 / 92
p0        7.0± 151.4 

p1        0.03± -65.08 

p2        0.0278± 0.7497 

p3        0.9850± 0.8995 

p4        0.01544± -0.01307 
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PX_87

Entries  2999

Mean   -64.65

RMS     6.918

 / ndf 
2

r  1 4 4 .8  / 11 4
p0        3.73± 43.53 

p1        0.05± -65.04 

p2        0.0585± 0.7768 

p3        1.423± 5.887 

p4        0.02146± 0.02782 
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PX_88

Entries  40010

Mean      -65

RMS     8.651

 / ndf 2r    476  / 115
p0        7.98± 17.82 

p1        0.09± -66.22 

p2        0.0±   0.2 

p3        5.87± 72.07 

p4        0.089593± 0.007235 
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PX_89

Entries  39875

Mean   -65.12

RMS     8.564

 / ndf 
2

r  4 87 .3  / 11 5
p0        7.43± 19.62 

p1        0.13± -65.28 

p2        0.1035± 0.2956 

p3        5.73± 65.13 

p4        0.08739± -0.07581 
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PX_90

Entries  19923

Mean   -65.08

RMS     8.682

 / ndf 
2

r  3 1 2 .5  / 11 5
p0        12.008± 4.578 

p1        0.47± -66.72 

p2        0.3129± 0.2429 

p3        4 .11± 36.13 

p4        0.06274± 0.01353 
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PX_91

Entries  29093
Mean   -64.87
RMS     8.627

 / ndf 2
r  378.5 / 115
p0        6.82± 12.99 
p1        0.11± -63.36 
p2        0.1±   0.2 
p3        5.00± 63.27 
p4        0.0759± 0.1722 
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PX_92

Entries  21191
Mean   -64.99
RMS     8.587

 / ndf 2
r  303.9 / 115
p0        5.580± 6.249 
p1        0.30± -69.41 
p2        0.2045± 0.2427 
p3        4.23± 44.38 
p4        0.0645± 0.1024 
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PX_93

Entries  22549

Mean   -64.88

RMS     8.574

 / ndf 
2

r  3 4 6 .8  / 11 5
p0        6.21± 18.33 

p1        0.09± -66.79 

p2        0.2±   0.2 

p3        4.3±  42.9 

p4        0.06530± 0.06123 
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PX_94

Entries  21916

Mean   -65.04

RMS     8.708

 / ndf 
2

r  3 66 .9  / 11 5
p0        6.032± 9.439 

p1        0.10± -66.33 

p2        0.0±   0.2 

p3        4.3±  37.8 

p4        0.06633± -0.02866 
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PX_95

Entries  25429

Mean   -65.18

RMS     8.601

 / ndf 
2

r  3 42 .1  / 11 5
p0        6.58± 12.91 

p1        0.07± -65.08 

p2        0.0±   0.2 

p3        4.6±  38.9 

p4        0.07007± -0.09437 
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Entries  16823

Mean   -65.02

RMS     8.598

 / ndf 
2

r  2 3 7 .9  / 11 5
p0        4.330± 9.516 

p1        0.20± -64.79 

p2        0.1531± 0.3697 

p3        3.74± 29.93 

p4        0.05699± 0.00828 
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PX_97

Entries  1728

Mean   -65.01

RMS     3.212

 / ndf 2r  156.6 / 89
p0        5.4± 107.6 

p1        0.03± -65.04 

p2        0.0294± 0.7704 

p3        0.988± 1.534 

p4        0.0151440± -0.0003383 
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Entries  4332
Mean   -64.94
RMS     2.211

 / ndf 2
r  609.9 / 94
p0        11.0± 378.1 
p1        0.02± -65.01 
p2        0.0159± 0.7144 
p3        1.049± 4.203 
p4        0.0160± 0.0338 
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PX_99

Entries  143137

Mean      -65

RMS     8.101

 / ndf 
2

r   1 58 6  / 11 5
p0        13.9± 465.7 

p1        0.02± -65.04 

p2        0.0276± 0.8558 

p3        11 .0± 253.8 

p4        0.16799± -0.02979 
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PX_100

Entries  153763
Mean   -65.03
RMS     7.909

 / ndf 2
r   1906 / 115
p0        15.9± 659.9 
p1        0.0±   -65 
p2        0.0204± 0.8252 
p3        11.3± 265.9 
p4        0.173± -0.141 
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Entries  8306

Mean   -65.04

RMS     1.975

 / ndf 
2

r   11 3 7  / 1 0 4
p0        14.4± 764.7 

p1        0.01± -65.04 

p2        0.0103± 0.7528 

p3        1.032± 5.157 

p4        0.01539± 0.04547 
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PX_102

Entries  2093

Mean   -64.88

RMS      3.03

 / ndf 2r  168.1 / 96
p0        5.7± 139.8 

p1        0.0±   -65 

p2        0.0240± 0.8141 

p3        0.91±  2.03 

p4        0.013990± 0.007637 
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Entries  1225

Mean   -64.66

RMS     4.525

 / ndf 
2

r  72.59 / 86
p0        3.47± 49.49 

p1        0.0±   -65 

p2        0.0389± 0.7531 

p3        1.103± 2.497 

p4        0.01688± 0.0 11 3 7  
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PX_104

Entries  55767

Mean   -65.02

RMS     8.613

 / ndf 
2

r    6 26  / 11 5
p0        9.36± 18.65 

p1        0.08± -64.88 

p2        0.0±   0.2 

p3        6.9± 100.6 

p4        0.10445± 0.02327 
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PX_105

Entries  7799

Mean   -65.25

RMS     6.947

 / ndf 
2

r  2 83 .1  / 11 5
p0        4.85± 95.66 

p1        0.04± -65.05 

p2        0.0379± 0.8812 

p3        2.39±  7.39 

p4        0.03671± -0.06652 
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Entries  5302

Mean   -65.01

RMS     2.831

 / ndf 2r  566 .8  / 110
p0        10.3± 379.9 

p1        0.02± -65.05 

p2        0.0163± 0.7918 

p3        1.110± 2.848 

p4        0.016836± 0.003632 
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Entries  54025
Mean   -65.13
RMS     7.088

 / ndf 2
r  899.9 / 115
p0        12.9± 558.8 
p1        0.02± -65.01 
p2        0.0179± 0.8464 
p3        6.49± 83.09 
p4        0.0990± -0.1247 
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Entries  13483

Mean   -65.07

RMS     1.697

 / ndf 
2

r   1956 / 105
p0        19.9±  1282 

p1        0.01± -65.03 

p2        0.0087± 0.7435 

p3        1.138± 7.661 

p4        0.01668± 0.07648 
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Entries  9431

Mean    -65.1

RMS     2.294

 / ndf 
2

r   1 2 03  / 11 4
p0        16.3± 828.5 

p1        0.01± -65.01 

p2        0 .0 11± 0.719 

p3        1.187± 6.004 

p4        0.01768± 0.04312 
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P X_110

Entries  1730

Mean   -64.97

RMS     3.256

 / ndf 2r  149.6 / 88
p0        5.6± 105.4 

p1        0.0±   -65 

p2        0.0315± 0.7527 

p3        1.010± 1.216 

p4        0.015644± -0.007532 
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Entries  1 162

Mean   -64.75

RMS     4.744
 / ndf 2r   61.3 / 93

p0        3.28± 43.91 

p1        0.05± -65.06 

p2        0.0496± 0.8476 

p3        0.991± 1.931 

p4        0.015229± 0.005322 
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Matrix1. Commercial 
8×8 MPPC matrix

3×3 mm2 silicon multi-pixel photon counter (MMPC)

Matrix 2,3. Customized  
8×4 MPPC matrix with 
pre-amplification stage



4

Corrections

 RICH Meeting, 05.03.2014 
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Entries  99695
Mean   -64.95
RMS      7.18

 / ndf 2r   92.9 / 55
p0        25.5±  1585 
p1        0.02± -65.02 
p2        0.017± 1.156 
p3        18.3± 388.9 
p4        0.2774± 0.5911 
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Mean   -64.95
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 / ndf 2r   92.9 / 55
p0        25.5±  1585 
p1        0.02± -65.02 
p2        0.017± 1.156 
p3        18.3± 388.9 
p4        0.2774± 0.5911 

Ch. 35

1. Fit the TDC spectra with gaus+pol1
2. Determine the offsets for each pixel
3. Shift the TDC spectra and fit again.
4. Select a 6 ns window
5. Use the fit parameters to determine  
signal/background ratio.
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Stability of the widths

 RICH Meeting, 05.03.2014 

Entries  17368
Mean   -0.01083
RMS     1.371

 / ndf 2r  233.2 / 94
p0        17.8±  1206 
p1        0.00220± -0.02608 
p2        0.0021± 0.1769 
p3        1.66± 90.22 
p4        0.42096± 0.08442 
p5        0.326± -6.232 
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 / ndf 2r  233.2 / 94
p0        17.8±  1206 
p1        0.00220± -0.02608 
p2        0.0021± 0.1769 
p3        1.66± 90.22 
p4        0.42096± 0.08442 
p5        0.326± -6.232 
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2,3. 



6

Dependences on Bias-voltage and threshold 

 RICH Meeting, 05.03.2014 
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Dependence on # of pixels

 RICH Meeting, 05.03.2014 
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Time Performance vs Bias    

 RICH Meeting, 05.03.2014 
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