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Stochastic term~1345 p.e./MeV Non stochastic terms
(Light yield, Transparency, (Non-uniformity, background
Photo-coverage, QE...) noise)
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LPMT + SPMT

SURFACE

SPMT Under Water Box
128 ch. Photomultipliers
High Voltage
Decoupling HV/Signal
Frond-End + digitalization
Electronics
Global Control Unit (GCU)

LPMT Under Water Box
* 3 ch. Photomultipliers
High Voltage
Decoupling HV/Signal
Frond-End + digitalization Electronics

Global Control Unit
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0 HV divider )
e Cable & connector
e Potting
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Production ongoing
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GCU
HV splitter

UWB

Internal
structure

~

Integration

Splitter

High Voltage :

v
Clocks
Data

I=a

— ! Am II
CH:I: Front- E'm

FEMEFEEENES SR T EEENFIEFAZIN

[P ——




SPMT R4 ) B 157 (s e F224

Underwater

UwB
connector

High Voltage Splitter

GCU for SPMT

Thermal sink 2

» ABC (ASIC Battery Card): Eight 16-channels
CATIROC (Charge And Time Integrated Read
Out Chip) from Omega Lab, Kintex-7 Field
Programmable Gate Array (FPGA)

®

> Global Control Unit
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Bare PMT Testing Summary

Parameters Sampling data req.
1. Diameter Of Glass Bulb (mm) 78<Dia.<82
2. QEXCE@420nm (%) >22 (Mean>24)
3. HV@3X10°gain 900-1300
4. SPE resolution (%) <45 (Mean<35)
5. P-V Ratio >2 (Mean>3)
6. Dark Rate@0.25PE (Hz) <1.8k (Mean<1k)
7. Dark Rate@3PE (Hz) <30

8.SPETTS (FWHM) (ns)

<5

9. Pre pulse ratio (10-90ns )

<5 (Mean<4.5)

10 .After pulse ratio (50ns -20us )

<15 (Mean<10)

11. QE non-uniformity (%) <11

12. Effective Dia. Of cathode (mm) >74 (Mean>76)
QE320>5

13. Spectral response range (%) QES5055
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> EREMRATHAR: HV splitter 20MQ 40 R i KEL

> ¥E: HZC HV level 1 XM (900, 9251V, DLuLKH#E
PMTs with 5 m cable PMTs with 10 m cable
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1500 %%/ ndf 161.3/114 - x° / ndf 80.61/68

[ Prob 0.002381 1500— | Prob 0.1408
> H En > - p0 1022 = 2.279
I ...H g1 27,1:35 ;_;f(f; ® I p1 29.22 = 0.3271
(.o @ 1401
D [¢B]
m S m 130t
. D]
>< 12 >< 120
o " - H H o 110!
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= 1I0 : 1I2 1:1 116 ! 2 4 6 8 10 12 14 16
HZC HV level HZC HV level

HVGXU = 1015 + 27.83 X HV_leUEIHZC HVGXU = 1022 + 29.22 X HV_leUelHZC
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(PMT L{FEFIHARY 3e6 gain HV)
» Gain: [2e6, 5e6]
» Spe resolution: < 45%
» Dark rate: < 3kHz
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Gain spread: ~11.2%
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DarkRate GXU Test

500

Ahnllannin_n L, n L o
2500 3000

GXU@Thre850
Entries 8256
Mean 566.5
Std Dev 358.2
**/ ndf 597 /192
Prob 4.288e-43
Constant 921.3+15.8
MPV 359.8+22

Sigma 85.97 £1.18

Dark Rate
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