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Development of Containing °Li Glass Scintillators for Neutron Detection

CHEN Yan-Ping, LUO De-Li

(Science and Technology on Surface Physics and Chemistry Laboratory, Mianyang 621907, China)

Abstract: Since the development of first generation glass scintillators for neutron detection in the 1950s, glass scin-
tillators have played an increasingly unsubstitutional role in the fields of nuclear physics, high energy physics, industry
detection (neutron spectrum measurement, neutron radiography, a, B, and y-ray detection in extreme environments).
Most researches were concentrated on containing °Li, '°B silicate, phosphate, fluoro-oxide glass doped with lanthanide
ions (Ce*’, Tb*", Pr’", etc.). This paper described performance characteristic, development history and luminescence
mechanism of glass scintillators, then focused on studies about preparation methods, optical properties, neutron detec-
tion efficiency and luminescence delay time measurement of containing °Li silicate glass, containing °Li phosphate

glasses, °Li fluoxygen glasses and other glass scintillators, and pointed out future development trends and application

fields of glass scintillators.
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Fig. 1 Neutron capture cross-sections of some isotopes im-
portant for neutron detectors as a function of neutron energy.
The lowest curve shows a typical moderated-neutron spectrum
of a nuclear reactor (right y-axis)t"!
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The PL peak is observed at 279 nm while the PLE maximum occurs at
234 nm. The photograph shows the glass scintillator sample(¢6 cm X 1 cm)
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Fig. 5 The APLF+3Pr luminescence lifetime for alpha, neu-
tron, X-ray, and UV pulse excitation**

The lifetime varies from 20 ns to under 7 ns, depending on excitation
source. This variation in the sample’s decay time for different excita-
tion energies suggests its capability to be used as detector in laser
fusion time-of-flight experiments
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stimulation (b)!*!
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