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0.5 330.46 353.72 405.92 16.57 32.37
1 330.88 355.07 408.77 16.84 29.40
2 331.34 354.65 409.28 17.07 30.17
5 331.81 355.13 416.86 15.97 28.34
10 333.77 353.7 410.38 13.56 28.92

16.05 32.11 51.84
20.72 37.67 41.61
24.34 46.16 29.50
29.97 58.37 11.66
24.64 69.97 5.38

T Agotal = (A1 + A2 + A3).
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Abstract

LaCls:Ce is an excellent rare earth halide scintillation crystal discovered in the beginning of this century. Pure LaCls
crystal and LaCls crystal doped with several different Ce concentrations were grown by vertical Bridgman method. Their
transmission and luminescence as well as decay time were measured and compared with each other. It was found that the
cut-off edge, emission wavelength as well as decay time for pure LaCls crystals are respectively 215 nm, 405 nm and 1 ps.
This emission is explained by the self trapped exciton (STE) of LaCls. However, with the increase of Ce concentration
in the crystal, the cut-off edge of LaCls:Ce crystal shifts to about 300 nm, and the luminescence is dominated by the
emission originating from 5d-4f transition of Ce ions. Meanwhile, the increase of the luminescence intensity of Ce** ion
emission is accompanied with the expense of STE emission, this anti-correlation between the Ce3* and STE luminescence

intensity is interpreted by the energy transfer from STE to Ce ions in LaCls:Ce scintillation crystals.

Keywords: LaCls:Ce, luminescence properties, doping effect, energy transfer
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