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Large-area Multi-Pixel Photon Counters (MPPC) sensitive to vacuum ultra violet (VUV) light are used to detect scintillation light from liquid
xenon in MEG |l experiment. We observed the decrease of light yields detected by the VUV-MPPCs, and thus the degradation of PDE was
suspected. As a possible cause, surface damage at Si-SiO, interface can be considered. Holes generated by ionizing particle can be accumulated
around the interface and reduce the electric field. This can reduce PDE in VUV range. To test the hypothesis, PDE of the VUV-MPPCs irradiated by
y or neutron was measured and compared with that of non-irradiated samples.
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- The expected number of photons can be calculated considering incident angle.
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o - The measured number of photons can be calculated from a peak of a charge
Estimated Radiation in 2018 distribution using calibration factors.
* Calibration factors, Gain and Excess Charge Factor, were obtained by photo-electron peaks
from data taken using LED (A=390 nm, OSA Opto Light GmbH, OCU-400, UE390).
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Strong UV ||ght irradiation [2] ¢Errors include statistic errors and a systematic error of W value (10%)
» Surface damage at Si-SiO, interface is most suspicious.  PDE degradation was not observed for all irradiated samples
* lonizing particles such asy, charged particle and VUV light can damage it. by comparing PDE of irradiated samples with those of non-irradiated samples.
* The electric field near the interface can be reduced by accumulated holes from the ionization. * Overall PDE were lower than those of the previous measurements (14-20%)
* Only PDE in VUV range can be reduced. < Purity of xenon might be worse.
* Annealing can be effective to remove the accumulated charge. * Only PDE of #0660-0 was lower though other samples with the same dose level
e WV were not.
Si0, layer gy © 0 \0o o < PDE of #0660-0 for visible light was measured to be roughly same as others.
There might be a certain damage in the surface except for radiation damage.

PDE of y/neutron irradiated samples were measured.
* Dose levels were much higher than expectation of MEG Il experiment.

Liquid Xenon * No radiation effect on PDE for VUV light was observed.
= < The result does not support the hypothesis.
o source - Measurement for PDE of VUV light irradiated samples is on going.
y - Effect of annealing will be investigated.

VUV-MPPC LED
- Some VUV-MPPCs in LXe were annealed.

* PDE of the annealed VUV-MPPCs will compared with those measured last year.
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SN S - PDE is supposed to recover after annealing.

- We had y/neutron irradiated samples. Data taking with fixed environments is planned this year.
y: 2Co —RNi +e +v @ Takasaki Advanced Radiation Research Institute in Jan. 2015.

- The beam data in 2018 was taken under unstable environments:
neutron: °Be + d* = OB + n @ Kobe University tandem accelerator in Jan. 2015.

- MPPCs were installed in a chamber, which was filled with liquid xenon. beam intensity, B-field, firmware update, TRG condition......
(two non-irradiated and six irradiated samples) _ _
* a source was fixed in front of MPPCs. - Calibration data was not taken so frequently.
- Signals were amplified with a amplifier and data was taken with a waveform digitizer.
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