Quartz Bar Hodoscope - 32 x ET9814WB
PMTs Photon Detection Efficiency Validation
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ET9814WB - Photon Detection Efficiency Measurement

= Vendor ET provided complete scan in UV-VIS (200-700 nm) for all PMTs

= As alternative, verified performance by using pulsed method to measure actual
photon detection efficiency (PDE) at 340 nm (as per purchase requisition
spec)

= This will take into account photoelectron collection efficiency and QE of PMT
= Initial Specs in Purchase Order:
> At A=340nm - QE 2 257 for all PMTs and at least 22 have QE > 307

> All PMTS must have Gain 2 0.4 x 107 at HV = 1.9 kV/
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Measure Photodetection Efficiency (PDE)
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PDE measurement setup
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Photon intensity calibration
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Photon Intensity Calibration and intensity Controls
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Photon Intensity Calibration and intensity Controls
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382% o 551%
| | | o
/ L L] lssexig | 204

//

218 photons / mm’
(20 cm)

[ 1]

510° 110° 1510° 210° 2510° 310° 3510° » 1 10 100
Nominal Filter Setting (%)

Pulse frequency

7 .ggfi/erZon Lab



Charge Spectra analyzed via Pavel Degtiarenko’s Fit Program

Counts

Pavel Degtiarenko, "Precision analysis of the photomultiplier response to ultra low signals”,
Nuclear Instr. and Methods in Physics Research, A 872 (2017) 1-15
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Collect Charge Spectra through 5 filter settings
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Photon Detection Efficiency (PDE)
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Results
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Internal luminescence activated when signal loss occurs
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UV window / RTV615 gel pad transmission

ET9814 typical QE curves
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Sample Mass Thickness Curing Method
(mm) (Temperature “C)
1 420+ 001 190007 £002 Normal (25°C)
4 731 £001 335:+007+£002 Normal (25°C)
6 505+001 230+£002+002 Normal(25°C)
7 320 £ 001 148 £005 4002 Heat (100 °C)
8 303 £001 13740024002 Normal (25°C)
9 737 £001 339420024002 Heat (100°C)
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