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Development of Micro-Pulling-Down Method for Halide Single Crystals
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We developed a halide-micro-pulling-down (H-p-PD) method for growth of halide single crystals with strong hygroscopicity. The
H-p-PD method can grow halide single crystals using a removable chamber without exposing inside of the chamber to outside
atmosphere. Various chloride, bromide and iodide scintillator single crystals could be grown by the H-u-PD method under suitable
growth condition. In addition, we have developed novel halide scintillator single crystals and improved the scintillation properties

by control of suitable concentrations of dopant and co-doping.
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Fig.1 (a) Relationship between light yield and band-gap for
various scintillator crystals. (b) Relationship between energy
resolution and light yield.
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Fig.2 (a) Schematic diagram of H-p-PD method and (b)
developed H-uy-PD furnace.
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Fig.3 Flow diagram of H-p-PD method.
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Fig.4 (a) Liquid-solid interface during growth of NaCl single
crystal. (b,c) NaCl, Ce:NaCl and Pr:NaCl single crystals grown
by H-p-PD method. (d) Schematic diagram of carbon crucible
with and without a die. (e) Liquid-solid interface during growth of
CeCl; single crystal. (f) CeCl; single crystal grown by H-p-PD
method.
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Fig.5 (a) Emission spectra of NaCl, Ce:NaCl and Pr:NaCl single
crystals. (b) Decay curve of Ce:NaCl single crystal. (c) Emission
and excitation spectra of CeCl; single crystal.
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Fig.6 (a) Liquid-solid interface during growth of LaBr; single
crystal. (b) As-grown LaBr; and Ce:LaBr; single crystals and
polished specimens. (c) As-grown CeBr; and Lu:CeBr; single
crystals and polished specimens.
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Table 1 Scintillation properties of Lu:CeBr; single crystal.
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Cer,lu)Br, | LuBE |z, OREE | RAR | MRS
[ B R [%] [nm] [photons/Mey] [ns]
' 0 WIETMWLT 456 365 85,500 206
0.01 BUTRLT 458 380 64,500 221
0.05 1.70 46.1 390 55,500 34.1
0.20 17.5 479 | 400 42,000 42.8
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As-grown Eu:Srl; single crystals with various Eu concentrations
and polished specimens. (c) As-grown La, Ga and Lu co-doped
Eu:Srl, single crystals and polished specimens. (d) K and Na co-
doped Eu:Srl; single crystals and polished specimens.
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