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Performance Evaluation of Ultra-Low-Radioactivity PMTs Development of High-Purity GAGG Crystal
< PMT > < GAGG crystal > N
«  Current PMT : Low-Radioactivity PMT with borosilicate glass (R6231-04). « Czochralski method o
*  New PMT : Ultra-Low-Radioactivity PMT with quartz glass (R11065-20). » 238U concentration \
« The New PMT has approximately 1—10 the 4°K content of the Current PMT. raw materials : < 16 mBq/kg
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grown crystal : 125 mBq/kg
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The New PMT shows better energy resolution than the Current PMT. —
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< PSD performance > . .
Setup In Kamioka

Ratio : parameter used for PSD iF — Alha < Estimation of Impurity>
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The New PMT shows better PSD performance than the Current PMT.

2023 Crystal 125.2+ 1.6 154.6 + 2.4 10.3 = 0.8
< Long-term stability >
% S Room temperature . Drift [9%]=FeakD=Peak® . 414 2026 Crystal ~ 33.7 +0.3 34.2 £ 0.3 < 0.24
= [ | - Temperature-controlled chamber (20°C) o Peak(1)
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- : E f (The U and Th decay series impurity levels were estimated from the a ray spectrum.)
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£ d observed. | | » The U series was reduced by approximately =, while the Th series was
* ; * The circult section may be responsible " . 4
o3 for the observed variation. reduced by at least P compared with the 2023 crystal.
A M * The beta-ray background level at 1 MeV was reduced to approximately
1 .
Introduction of the New PMT was postponed. " compared with the 2023 crystal.
Conclusions Future Prospects

 The New PMT has apprOX|mater — the 40K content of the Current PMT and

shows better energy resolution and PSD performance.
* However, a significant variation in energy resolution was observed during the

long-term stability test, and its introduction was postponed.
* The radioactive |mpur|ty levels in the crystal were reduced to approxmately —

for the U series and T for the Th series.

Toward the introduction of the ultra-low-radioactivity PMT

» Develop a new circuit and re-evaluate the long-term stability.

Toward further reduction of the major f ray background, °U,,

» Further improve the radiopurity of the crystal to reduce radioactive impurities
and achieve levels comparable to those of the raw materials.
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