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The influence of ion doping concentration on the luminescence
properties of BaF, :PbWO, crystals
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Abstract: A batch of BaF, :PbWO, crystals are grown up by a multi-crucible temperature gradient system. The transmit-
tance and x-ray exciting luminescence ( XEL) spectra of these crystals were studied. The results reveal that these scintilla-
tion properties are strikingly effected by the doped BaF, content in the crystals. Proper BaF,content in the crystal could im-
prove the transmittance and the XEL peak intensity and make the XEL peaks shift to longer wavelength. For the crystal
grown up from the melt with BaF, 1000mol-ppm, this raising extent becomes evident for their transmittance and the XEL
peak intensity. For the crystal grown up from the melt with BaF, 2500 ~ 3000mol-ppm, their transmittance and XEL peak
intensity raise greatly. For the crystal grown up from BaF, 3500mol-ppm, there is no evidence change for the transmittance,
but its blue XEL peak intensity becomes weak and the peak width enlarged. For the crystal grown up from the melt with
BaF, 5000mol-ppm, the blue peak intensity becomes low while the green peak intensity becomes strong. The enhancing-
effect of V3, and V,_ and [ WO,F] ~ tetrahedron and the weakening-effect of O; ,Ba; and [ WO,F, ] tetrahedron are relat-
ed to the phenomena.

Key words: scintillation crystal; temperature grads technique; transmittance; degeneration; x-ray excited luminescence
spectrum
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Table 1 The growth of a batch of BaF, :PWO crystal with
different dopant concentration

Composition of feed materials/mol%

PbO WO, BaF, Seed orientation Results/mm>

49.9997 50 0.0003 <001 > 23 x23 x260 transparent
49.9995 50 0.0005 <001 > 23 x23 x260 transparent
49.9990 50 0.0010 <001 > 15 x15 %200 transparent
49.9980 50 0.0020 <001 > 15 x15 x200 transparent
49.9975 50 0. 0025 <001 > 15 x 15 x200 transparent
49.9970 50 0.0030 <001 > 12 x12 x200 transparent
49.9965 50 0.0035 <001 > 12 x12 x 180 transparent
49.9950 50 0. 0050 <001 > 11 x 11 x 160 transparent
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Fig. 1 Transmittance comparisons of BaF,: PWO samples

doped with different BaF, concentration along c-axis
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Fig. 2 X-ray excited luminescence spectra of Bal,: PWO

crystals with different doped concentration along c-axis
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the imaging speed was on the order of one pixel per
second. Imaging examples of concealed metallic object
and transparent dielectric materials have demonstrated
the performance of our system and potential applica-
tions of terahertz imaging. Further improvements in
terms of SNR and imaging speed are necessary. Syn-
chronously recording the output power of the FIR laser
with another detector to offer a reference signal may
solve the problem of laser fluctuation and reduce the
noise. Continuously scanning the sample in one dimen-
sion or replace the translation stage by a galvanometer
could shorten the imaging time. These strategies will

be considered in future work.
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