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PMT Calibration	
•  PMT calibrated with pulsed LED (470nm) 
•  fit to extract Pedestal Mean and Sigma and Single 

photon Mean and Sigma 
•  Fit up to 5 photons  

o  Mean and Sigma of multiple photon related to Single photon parameter 
•  Nph mean = Nph x Single ph Mean 
•  Nph Sigma = Single ph Sigma * sqrt(Nph) 

 / ndf 2χ   1052 / 439
Ped Norm  18.1±  2062 
Ped Mean  0.00066± 0.08358 
Ped Sigma  0.00033± 0.07103 

 Norm γ1  12.1±  1027 
 Mean γ1  0.0020± 0.2102 
 Sigma γ1  0.00278± 0.08329 
 Norm γ2  10.1± 382.2 
 Norm γ3  4.4± 106.4 
 Norm γ4  2.19± 23.18 
 Norm γ5  0.744± 5.272 
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 Norm γ3  4.4± 106.4 
 Norm γ4  2.19± 23.18 
 Norm γ5  0.744± 5.272 

PMT Calib. - HV 1600V
 / ndf 2χ   1189 / 542

Ped Norm  9.2±  1305 
Ped Mean  0.00056± 0.08315 
Ped Sigma  0.0003± 0.0711 

 Norm γ1  7.3± 641.1 
 Mean γ1  0.0022± 0.2621 
 Sigma γ1  0.0026± 0.1108 
 Norm γ2  6.9± 262.8 
 Norm γ3  3.07± 88.75 
 Norm γ4  2.1±  21.2 
 Norm γ5  0.606± 4.195 
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PMT Calib. - HV 1650V
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PMT Calibration	

•  PMT Gain Curve (Exponential Fit) 
•  1.31 x 106 @ 1600V used for light output 

measurement 
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Light Output Measurement	

•  Use Co60 source and 3 different crystals 
(SN4,SN8,SN20) ~ 1.25MeV 

•  2 different gate 
o  Short 150ns 
o  Long 600ns 

Constant  7.8±  1526 
Mean      0.03± 24.99 
Sigma     0.03±  4.14 
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Constant  8.4±  1504 
Mean      0.03± 18.53 
Sigma     0.029± 3.556 
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Constant  6.8±  1253 
Mean      0.04± 29.47 
Sigma     0.039± 4.658 
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Constant  6.8±  1253 
Mean      0.04± 29.47 
Sigma     0.039± 4.658 

Constant  7.0±  1259 
Mean      0.04± 25.09 
Sigma     0.041± 4.665 

Constant  7.0±  1221 
Mean      0.03± 22.48 
Sigma     0.039± 4.396 

Crystal SN4
Crystal SN8
Crystal SN20

Qlong - Gate 600ns

11/05/16 A. Rossi 4 



Light Output Measurement	
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Fast/Total vs Fast - Crystal SN4

Charge (pC)
0 10 20 30 40 50 60 70

Fr
ac

tio
n

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0

5

10

15

20

25

30

35

40

Fast/Total vs Fast - Crystal SN8
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Fast/Total vs Fast - Crystal SN20

Costant   5.9±  1166 
Mean      0.0003± 0.8588 
Sigma     0.00016± 0.04614 
Lambda    0.0047± 0.2744 

Fraction
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Mean      0.0003± 0.8588 
Sigma     0.00016± 0.04614 
Lambda    0.0047± 0.2744 

Costant   5.1±  1147 
Mean      0.0004± 0.8066 
Sigma     0.00017± 0.05956 
Lambda    0.004± 0.142 

Costant   5.0±  1132 
Mean      0.0004± 0.8309 
Sigma     0.00018± 0.06185 
Lambda    0.004± 0.125 

Crystal SN4
Crystal SN8
Crystal SN20

Fast/Total - Gate 150ns/Gate 600ns

•  Fast/Total 
light  
o  total is 600ns 

integration 
gate 

•  Results 
between 85 
and 80 % 
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Evaluate Light Output	

•  Single Photon 0.210±0.002 pC + 5% syst. 
•  Crystal SN4 : LO = 24.99/0.21/1.25 = 95 ± 5 pe/MeV 
•  Crystal SN8 : LO = 20.10/0.21/1.25 = 77 ± 4 pe/MeV 
•  Crystal SN20 : LO = 18.53/0.21/1.25 = 71 ± 4 pe/MeV 

Constant  7.8±  1526 
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Qshort - Gate 150ns
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PMT Calib. - HV 1600V
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APD L.O. Evaluation	

•  PMT QE @340nm ~20% 
•  APD QE @340nm ~60% 
•  PMT active surface !46mm = 16.6cm2 

•  1 APD active surface 1cm2 

PMT QE (Hamamatsu)	 APD QE (Measured)	
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APD L.O. Evaluation	

•  LOAPD= LOPMT x (QEAPD/QEPMT) x (SAPD/SPMT) 
o  QE ratio = 3 
o  Surface ration = 1/16.6 = 0.06 

•  Crystal SN4 : LOAPD = 17±1 pe/MeV 
•  Crystal SN8 : LOAPD = 14±1 pe/MeV 
•  Crystal SN20 : LOAPD = 13±1 pe/MeV 

•  From TB evaluation : 
o  Crystal SN4 (Ch9) : 1.7%/sqrt(E(GeV)) 
o  Nph/ENF = 3.5 pe/MeV 
o  With hypothesis ENF=4 à LOTB=14 pe/MeV 
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