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Since 2021, the Glass Scintillator Collaboration Group (GS Group) has been developing large-size, high-density(~6 g/cm?), high-light-yield(>1000
ph/MeV), fast-decay(<300 ns), and radiation-resistant scintillation glass for glass scintillator hadron calorimeter (GSHCAL) of Circular Electron-
Positron Collider(CEPC), and has achieved certain results. In order to explore the differences between scintillation crystals and glass scintillator in
different sizes and detection methods, we have selected the standard scintillation crystal Bi,Ge;O,, (BGO) for comparison, hoping to make a
contribution to the application of large glass scintillator detectors. /
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2. Size Effects of Glass Scintillator and BGO

1. Research progress of GS Group
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» Possible reasons: Sample Size (mm)

The glass has a small attenuation length, and the dispersed scintillation light is
absorbed by the glass matrix.

This results in only the scintillation light generated by the glass within a certain
area being detected by SiPM, and increasing the glass area has no effect on this.
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» Regarding the test results of the large-size samples, GS and BGO exhibit similar but not entirely
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consistent trends in their variation. Experimental evidence suggests that GS cannot be directly predicted 5*5*58  ge*esipM | TIT 1(: |
using the empirical results of BGO. The main differences are as follows: 6*6SiPM . . 30*30°
a)The radiation lengths of the scintillating glass and BGO crystal are different, leading to different ;l !. ! &PMT
c)The refractive index of the BGO crystal is 2.1, which is significantly affected by total internal
reflection. This can be mitigated by adding anti-reflection coatings.
refraction and reflection.
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