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5.5 MeV aiffH 5 R4 9 2VUVIEIRFTEER in LXe
Lt ﬁ 2L cryostat
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LB F D HEFZ as a function of time
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LB F IO HERZ as a function of VUV exposure
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Backup
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Liquid xenon y-ray detector

e Measure y-ray position, timing, and energy

e 900 L of liquid xenon as a scintillation medium
e High stopping power (X, = 2.8 cm)

e High light vield (46000 photons/MeV)

e Fastresponse (45 ns decay time)

e Good uniformity

o VVUV-sensitive photosensors

o 4092 HPK MPPCs (3rd gen. VUV-MPPC; VUV3 (510943-437/2))
o K. leki,etal. NIM-A 925 (2019), 148-155

e 668 HPK 2-inch PMTs (R2869)

e Record waveform to deal with pile-ups

Kensuke Yamamoto HAYPEFSFES1[OFRAE 2026F9814H
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Recap of PDE degradation in the LXe detector

e Photon detection efficiency (PD

=) for VUV light has o0

decreased as high-intensity beams were used

e PDE drop correlatedtoy
= [he damage source must

Annealing
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Radiation particles
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Past tabletOp tests

MEG Il (Observed, where do
numbers come from?)

Same setup as above

Wavelength dependence

Gamma irradiation

Unclear, was it just a test?

Neutron irradiation

Beta ray

Beta ray (cold)

Alpha

4.6e10/mm?
0.6 Gy

Xe lamp @5cm, no filter
Hamamatsu L9456-03 (doesn't
exist?)

Xe lamp @3cm, no filter

Xe lamp @3cm, no filter

Xe lamp
(3to 12)e14/mm2

0Co (1.17, 1.33 MeV)
1-4 kGy

VUV from Alpha

3MeV n
5e9 to 2e12 neq/cm?

20Sr 18mm away from MPPC (he

claims 0.006 Gy in MEG)

Same as above

LXe, 165K

Xe lamp (L9455-13) @35cm, 25°C
bandpass, ND

Gas. N,, 170K (refrigerator)

Room temperature

5 LEDs, 280-645nm Room temperature, N, gas

LXe,

22°C, No bias voltage

Cooled down MPPC with
nitrogen

First stored in atmosphere
(absorbed moisture?)

-9% VUV after 4.6e10/mm?2 (2019

run)
. Less at visible light
. Recovery with annealing
. —-65% VUV after 3e16 y/mm?
. Incompatible with MEG |l
. Complete recovery (70°C, 24h)
. —-(10-20)% VUV after 1.3e15/mm?2
. —10% VUV after 1.3e15/mm?2
. -90% VUV
. —85% @ 280nm
. —75% @ 380nm

. Almost nothing > 380nm

No significant decrease (sensors stored for

4 years, so maybe annealed)

No effect (potentially after annealing)

No significant effect

Negative reduction

m_

Onda (C2.1)

Onda (C2.1)

Onda (C2.2), Shimida

Onda (C2.2)

Onda (C2.3)

Onda (C3), Shibata

Onda (C3)

Onda (C4), Shibata

Yoshida (5.2)

Yoshida (5.3)

Shimada
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Am-241 source iIn wire

Source modeling

* The direction of the tip towards the place where events are depleted

®* The length of the tip controls the “C” opening
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VUV flux calculation

e VUV flux on B2 chip calculated to be 5 x 105 Hz, assuming 18% " 1 |

PDE

e Precise PDE calculation using simulation in progress

Trigger-based

Calculate Q for self (B2)-triggered alpha events

Oyyy =N pho Rtrg

- O
Npho =

Geiec * Gspg * Fetap * €pD

18

for nearest B2 chip

NIM-A 925 (2019), 148-155

PDE

0.2 __ oe ®Q (D’ 7 __
B o? ]
0.15— —
N o® ]
0.1 -

0.05 .

0 2 4 6 8 10
Over-voltage [V]

Current-based

Measured current I written as

e« 0=25x10% I = Oy X Gepg X Forap X €pp X Cojoe X €

e [=0.06pA

¢ G,..=1 Ce1ec IS Calculated by taking the ratio of the current readout value of an
o Gepr = 2.2 % 10¢ MPPC by the electronics to the expected current value based on the

measured charge and the frequency to flash the LEDs

e &pp=0.18 — (I)VUV =5 105 Hz
Celec = 1.8

® RTRG — QO HZ
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