Study on performance test of glass
scintillator
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Introduction

The Circular Electron Positron Collider (CEPC) 1s a large international scientific facility proposed by the Chinese particle physics community. To
achieve accurate measurement of Higgs, W/Z boson properties, CEPC needs to cover a wide range of solid angles, excellent particle identification, accurate
measurement of particle energy, and high resolution of the collision vertex. A hadronic calorimeter (HCAL) Is an important part of the calorimeter system.
Glass scintillators have many advantages, such as a simple preparation process, low cost, and continuously adjustable components. Hence, the proposal to
use the glass scintillator coupled with silicon photomultiplier (SIPM) as the active layer is a new solution for the next generation calorimeter.

Scintillating glass (Hafnium Fluoride Glass) has also been considered to apply in calorimeter of the Compact Muon Solenoid (CMS). However, high
cost and poor scintillation performance limit its application in high-energy physics. A series of aluminum-borosilicate glasses were prepared by high
temperature melt-quenching method, the composition of the scintillating glass is 30B,0,-25S10,-10Al,0,-34Gd,0,-1Ce,0, (GS). The performance test of
scintillating glasses requires precise facility. Our leading test targets are the transmittance, emission wavelength, energy resolution, light yield, and decay
time of the scintillating glasses. We tested different properties of the GAGG:Ce crystal as a standard and the scintillating glass, such as transmission spectra,
X-ray induced emission spectra, energy spectra and scintillation decay time. A new calculation method for the light yield of glass scintillators Is proposed.

2. Energy resolution and light yield

1. Transmission spectra and XEL spectra
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| 4. Afterglow
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» The test facilities for different properties of the scintillators, including transmission spectra, emission spectra, light yield, energy resolution, decay time
were developed. The test results have verified our test methods.

» The transmittance of the glass at visible wavelengths is higher than 75%. The emission peak of the glass is around 400 nm. And the decay times consist
of fast and slow components, are 329.02 ns (20%) and 839.06 ns (80%0), respectively. In addition, the afterglow of the scintillating glass decreased faster
than GAGG:Ce crystal.

\> A new calculation method for the light yield of glass scintillators is proposed. The light yield of the glass is 396 ph/MeV by the new calculation methodj
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Time/us prevents the photons from escaping from the glass.
Afterglow of the GAGG:Ce and the glass
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