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« PMT calibrated with pulsed LED (470nm)

- fit fo extract Pedestal Mean and Sigma and Single
photon Mean and Sigma

« Fitup 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 * sgrt(Nph)

PMT Calib. - HV 1600V PMT Calib. - HV 1650V
x2/ ndf 1052 / 439 x2/ ndf 1189 / 542
Ped Norm 2062 + 18.1 - Ped Norm 1305 = 9.2
B Ped Mean 0.08358 = 0.00066 10° Ped Mean 0.08315 + 0.00056
10° Ped Sigma0.07103 = 0.00033 E Ped Sigma  0.0711 = 0.0003
= t Norm 1027 = 12.1 C ty Norm 641.1+7.3
- ty Mean 0.2102 + 0.0020 L ty Mean 0.2621 = 0.0022
- ty Sigma  0.08329 = 0.00278 107 ty Sigma  0.1108 = 0.0026
10% = 2y Norm 382.2 + 10.1 g 2y Norm 262.8 + 6.9
= 3y Norm 106.4 + 4.4 C 3y Norm 88.75 + 3.07
- \ 4y Norm 23.18 £ 2.19 B 4y Norm 21.2+2.1
- O 5y Norm 5.272 = 0.744 5y Norm 4.195 = 0.606
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PMT Gain
YOI
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« PMT Gain Curve (Exponential Fit)

« 1.31 x10°@ 1600V used for light output
measurement
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« Use Coé60 source and 3 different crystals
(SN4,SN8,SN20) ~ 1.25MeV

« 2 different gate

o Short 150ns
o Long 600ns

Qshort - Gate 150ns Qlong - Gate 600ns
= 1400~
1600 — Constant 1526 + 7.8 - Constant 1253 = 6.8
- Mean 24.99 = 0.03 1200F Mean 29.47 = 0.04
1400[— Sigma 414 +0.03 00— Sigma  4.658 = 0.039
- Constant 1475 + 8.3 B Constant 1259 + 7.0
1200— 1000 |—
C Mean 20.1+ 0.0 - Mean 25.09 = 0.04
1000 :_ Sigma 3.69 = 0.03 C Sigma  4.665 + 0.041
- Constant 1504 = 8.4 8001~ Constant 1221+ 7.0
800— Mean 18.53 = 0.03 C Mean 22.48 = 0.03
C Sigma  3.556 = 0.029 600|— Sigma  4.396 = 0.039
600— —— Crystal SN4 C —— Crystal SN4
C —— Crystal SN8 400— —— Crystal SN8
400— —— Crystal SN20 B —— Crystal SN20
200 2001~
0 B 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 . L 1 Il L 0 B 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Charge (pC) Charge (pC)

® A. RosSi 11/05/16 @4



J

D

2

N

: <O
o ILi ght Output Measurement Belle I

(

Fast/Total vs Fast - Crystal SN4 Fast/Total vs Fast - Crystal SN8
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- 1000[—
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Qshort - Gate 150ns PMT Calib. - HV 1600V
] _ %2/ ndf 1052 / 439
1600 — Constant 1526 + 7.8 = Ped Norm 2062 + 18.1
- Mean  24.99 003 . B Ped Mean 0.08358 = 0.00066
1400 Sigma 414 +0.03 10° Ped Sigma0.07103 = 0.00033
- - | T Norm 1027 = 12.1
1200~ Constant 1475 = 8.3 - E % Mean  0.2102 = 0.0020
C Mean 20.1+ 0.0 B i t Sigma  0.08329 = 0.00278
1000l Sigma 3.69 = 0.03 102 & i 2y Norm 382.2 + 10.1
- = : 3y Norm 106.4 = 4.4
n Constant 1504 + 8.4 - ] ‘ 4y Norm 2318 = 2.19
800— Mean 18.53 = 0.03 B R 5y Norm 5.072 « 0.744
L Sigma 3.556 = 0.029 10
6001— —— Crystal SN4 = :
- —— Crystal SN8 - H
400— —— Crystal SN20 B I
C 1= i
200— = v | ‘
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°

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 = 18.63/0.21/1.25 =71 * 4 pe/MeV
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PMT QE (Hamamatsu) APD QE (Measured)

APD Hamamatsu
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« PMT QE @340nm ~20%

« APD QE @340nm ~60%

 PMT active surface ©46mm = 16.6cm?
|1 APD active surface 1cm?
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- APD L.O. Evaluation

LO app= LOpuir X (QEApp/ QEppr) X (Sapn/Sppr)
o QEratio=3
o Surface ration=1/16.6 =0.06

Crystal SN4 : LO o = 1721 pe/MeV
Crystal SN8 : LO ,pp = 1411 pe/MeV
Crystal SN20 : LOpp = 13%1 pe/MeV

From TB evaluation :
o Crystal SN4 (Ch9) : 1.7%/sart(E(GeV))
o Nph/ENF = 3.5 pe/MeV
o With hypothesis ENF=4 - LO;;=14 pe/MeV
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