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A family of lithium silicate glasses and glass ceramics doped with Ce ions show high light yield under ther-
mal neutrons [1]. There are several lithium containing scintillation glasses available on the market. The
most widely applied scintillation glass is GS-20 type glass, which has a complex Si-Al-Li-Mg-Ce composition.
This composition is hardly used to obtain glass ceramics, which has obvious advantages over an amorphous
glass [2]. Glass ceramics combines the luminescent properties of rare-earth ions in crystallites and remaining
mother glass. Efficiency of the neutron detection with lithium silicate glass is defined by 6Li neutron cross-
section and its content in the glass. Due to this reason scintillation glass is an attractive material to detect
thermal neutrons. Effective detection of epithermal and fast neutrons with 6Li glass requires application of a
moderator, enriched with such nuclei as carbon, beryllium etc.
Here we report on scintillation properties of the light scintillation glass combining Li and Be ions. Be neutron
cross-section predominantly is formed by scattering and is one of the largest among light nuclei, so epithermal
and fast neutrons are effectively slowed down in such glass, which increases an efficiency of their capturing
by neighbor 6Li nuclei. Li-Be-Si glass containing 20 mol.% of Li2O and BeO was prepared according to the
technological approach described in [2].
In the present work, the photo- and radio-luminescence properties of the Li-Be-Si glass, activated by Ce ions,
and with different Li/Be ratio were studied. The best achieved light yield at maximal Be content in the glass
was measured to be 5000 photons/neutron. Results of the simulation of the neutron detection with the devel-
oped glass in a wide energy range are also discussed.

1. A.R. Spowart, Neutron scintillating glasses: part I. Activation by external charged particles and thermal
neutrons. Nucl Instr Meth Phys Res 135(1976)441‒453

2. P.Lecoq, A.Gektin, M.Korzhik, Inorganic Scintillators for Detector Systems, Springer, 2017, P.408

Has accepted

Primary authors: Prof. KORJIK, Mikhail (INP BSU, Minsk, Belarus; NRC «Kurchatov Institute», Moscow, Rus-
sia); Dr FEDOROV, Andrei (NRC «Kurchatov Institute», Moscow, Russia, INP BSU); Dr DOSOVITSKIY, Alexei
(NeoChem JSC); Dr AKIMOVA, Olga (NRC «Kurchatov Institute»; NRC «Kurchatov Institute» –IREA); GORDI-
ENKO, Ekaterina (NRC «Kurchatov Institute»; NRC «Kurchatov Institute» –IREA); Dr DOSOVITSKIY, George
(NRC «Kurchatov Institute», Moscow, Russia, NRC «Kurchatov Institute» –IREA); Dr MECHINSKY, Vitaly (INP
BSU, NRC «Kurchatov Institute», Moscow, Russia)

Presenter: Prof. KORJIK, Mikhail (INP BSU, Minsk, Belarus; NRC «Kurchatov Institute», Moscow, Russia)

Session Classification: Characterization

Track Classification: S08_Characterization (Orals)


