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Background

* Jinping Neutrmo Experiment, focus on ~MeV neutrino events
* Energy resolution
* Time resolution

* Micro-channel Plate PMTs (MCP-PMTs)

* Smaller transit time spread compared with dynode PMTs
» Key parameters need to be measured 4. Zhang, et al.
* Non-uniformity?
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Tested PMT Models
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Test Platform Layout
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Photograph of the Test Platform

Optical fibers
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Waveform Pre-analysis 4 zine cial
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Waveform Pre-analysis 4 zine cial
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Waveform Pre-analysis 4 zine cial
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Waveform Pre-analysis 4 zine cial

4. Obtain peak voltage V,
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Voltage/ADC
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Waveform Pre-analysis 4 zing cial
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Waveform Pre-analysis « zine e
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Occupency & Relative Detection Efficiency

» Fit with a Gaussian f (¢; y, o) e
* Calculate signal occupency 8-inch MCR-PMT
Q=N(Vp>5mV&,u—50<tedge<,u+50) £ ]
N P
* Detected photon number n~Poisson (1) s e
* Relative detection Efficiency
e = Atest _ In(1 — Qgest) 3
rel — — oE _
Amonitor N1 = Qmonitor) 20— Né4021 2
Calibration needed, in progress now ol AN ]
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Optical Switch Stablity Test
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* 6 repeated measurements,

scanning signal occupancy
from 8 = 0°to 8 = 90°

e Relative deviation < 5%
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Transit Time Spread
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Transit Time Spread
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Structure seems different, not clear currently.
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TTS vs Zenith Angle O
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Summary

* An angle-adjustable test platform for 8-inch PMT non-uniformity was
built.

* Synchronized data taking of tested and monitor PMTs was performed

* Preliminary studies on detection efficiency and TTS were conducted

* The fibers’ intensity require calibration
* More PMT samples are required in subsequent research



Thanks!
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Transit Time Spread
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Transit Time Spread
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Transit Time Spread
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Transit Time Spread

—— [— —]
ﬂ 5 Total A1 TOe+04
= 100 == mul 199.88 0 —
o — e 1. Channel mode gmal .85 o0 =
U I ALLLTTELLE 2. High kinetic energy mode A2 = 5.Te+03 +/- 2.%les02  —
4 [ e 3. Surface mode ; : muz 195.83 06 ]
b gl 2.60 08 —
10 LR ELLE 4. Dark noise g N : =
— A Ge+d2 4 Se+0l —
— Ch04 t 1.13 L —
[ B 18,83 486 ]
103 — B 74.41 30—
— ch 52.39 / =
2
107 BFR——et— , ==
— { \ —
!
| '
L L |/| L I '] '] ‘l L ¥

1
210
Time [ns]

Fit result for ch04(6 = 60°), TTS(FWHM) = 2.00 ns

| |
190 200

2026/7/2 30



Transit Time Spread
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Transit Time Spread
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Transit Time Spread
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Transit Time Spread
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Transit Time Spread
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Transit Time Spread
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