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Summary

Single crystals of pure LaFs and LaFsa
doped with 10% cerium have been grown by
physical

Czochralski method, and their

properties are analyzed. The X—ray
diffraction analysis of the grown crystals
shows that the diffraction pattern of the
pure LaF3 well agrees with the JCPDS
card(32-0483). The diffraction pattern of
the cerium—doped LaF3; indicates that there
exist some irregularities in the crystal. The
photoluminescense  analysis  shows the
emission peaks of the pure LaF3 at 285nm,
435nm and 553nm, which well agrees with
data reported in the literature. The emission
peaks of the cerium—doped LaF3:Ce(10%)
are observed at 431nm and 570nm. The
decay time analysis of the grown crystals

shows four decay components for the pure

23

LaF; crystal, and the decay constant for the
component is 60ns. The
LaF3:Ce(10%)
composed of three decay components, for

fastest decay

spectrum  of crystal is

which the fastest decay constant is 30ns.
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Fig. 1 Czochralski crystal growing system
used for growing LaF: scintillator sample
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Fig. 2 High frequency induction coil heater



Czochralski Wel 2% LaFs; @23 &4 2R 54 &4 25

Table 1. Properties of LaFa

Density (g/cm’) 5.94

Melting point T 1493
Sensitivity Hygroscopic

Hardness (Moh) 45

Crystal structure Trigonal (hex), P3cl,

Fig. 3. Seed crystal grown from platinum rod

Fig. 4 LaFs crystal grown from the seed
crystal
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Fig. 5 X-ray diffraction spectrum of the
grown pure LaF3 crystal
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Fig. 6 X-ray diffraction spectrum of the
grown LaF3:Ce(10%) crystal
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Fig. 7 Comparison of XRD spectrum of LaF;
(pure) and LaF3:Ce(10%) crystals
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Fig. 8 Comparison of the lattice constant
of LaFs(pure) and LaFs:Ce(10%) crvstals
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of the photoluminescense spectrum of the
grown crvstals
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of LaFs(pure) crystal

10

LaF,:Ce 10

T |
H ‘i
£ \ \
£ | |
Al
§ ab.

o . . .

300 400 500 600 700

Emission Wavelength (nm)

Fig. 11 Measured photoluminescence spectrum
of LaF3:Ce(10%) crystal
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