@ QKo rBRNBRG
BEEBAGTEBALEZRE

e N X R
LI ZR K2

“t—EEERETEFERRUBIARFARAFE S, B,
2023.8.9~11




Qutline

* Water cherenkov detector and PMT

* WLS fiber enhanced PMT

* Time performance test

* Performance test with small size water tank

* Summary
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WCD (Water Cherenkov detector) in LHAASO

Roof (Sandwich panel)

Large photocathode PMT used to - T Elecronics box 1

Purified water
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collect the photon of WCD . e T omn | “T
« WCDA: cell size: 5 m* 5 m* 4m : S
20” PMT + 3” PMT in pond 2/3 (i moyeee ~ S
 Muon detector: $6.8 m* 1.2 m | | 5.00 m 5.00 m 5.00m '
8” PMT, time resolution < 10ns #13.9m
#9m __soll

__iron plate

L —PMT
ultra-pure wafer
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96.8m ~ ————concrete tank
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LHAASO ED (Electromagnetic particle Detector)

WLS (Wave length shift) fiber + small PMT (XP3960)
v" WLS fiber couple to scintillator (25 cm width)

v  PMTTTS: ~ 1ns

v' ED time resolution: < 2ns

v' VME: ~20 PE

In the future WCD experiment such as SWGO:
Small PMT (or SiMP) + WLS Fiber for WCD
WLS fiber enhance the collecting effiency for

water Cherenkov light
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WLS Fiber enhanced PMT

BCF-91A

Pl
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« WLS Fiber . /\
* Saint-Gobain BCF91A: d 1 mm, }°
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VA

as50 400 450

WAVELENGTH (nm)

« PMT
 HZC XP3960: 1.5”,

* Fiber bunch couple to PMT through flange
v 50 fibers (1 m length) bounded,

v'fiber ends polished
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Time shift (at single photoelevtron)

laser
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Paper to attenuate light

laser

Paper to block lightt——)
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Performance Test of Fiber-PMT in WCD

external trigger mode

L
— —— Upper trigger

\

——— Signal AND logic

» Lower trigger

Fig.1 External trigger diagram

Pure Water tank with Fiber-PMT Reflect layer:
Tyvek (1085D): reflectivity 93.5%
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Pe rfO rm a n Ce Te S t W i th V EM (Vertical equivalent muon)

e test result of fiber enhanced PMT in WCD
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Fig.1 waveform of one event

Threshold: 5mV
PMT Gain: 3.4E5
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Number of Photo-Electrons
Fig.2 Number of PE for VEM.
Peak value: 26.1 PE,
resolution: 42%
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Performance Test

e tilted incidence
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Performance Test

* Self trigger test
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WCD test for PMT without WLS fiber

* removed WLS fiber

without fiber
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Summary

* WLS fiber enhanced PMT was proposed to use in WCD

* The time resolution(TTS): 7.4 ns

* The performance of Fiber-PMT test in small water tank

* The WLS fiber improved the PMT light collection in WCD
* Peak value of vertical muon: >20 PE

* Time resolution: ~4.5 ns

Thanks for your attention!
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Backup slides
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