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Fig.1. Shimadzu spectrophotometer with self-made large compartment
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Fig.2. Transmission spectra measured before
and after v-irradiatoin (1x10° rad) for five
samples, 1" dia. x 1" long each, taken from a
long crystal
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Table 1. Analytical results of BaF; crystal by AAS technique (ppm)
Sample Fe Co Cr Mn Ni Ca | Mg Sr

1 0.50 | 050 | 15 | 0.10 | 2.2 | 85 2.1 900
2 0.44 | 0.85 2.0 | 0.20 | 3.2 12 6.5 980
3 041 | 0.65 18 | 0.20 | 3.8 14 19 1300

Sample 1: taken from the bottom of crystal; Sample 2: taken from the middle of crystal; Sample 3: taken
from the top of crystal
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Fig.3 UV absorption of BaF; crystal Fig.4. Transmission spectra measured at three
wifil . diffevent oxygen content (No.l: low diﬁ'erentslocations of crystal (3x3, 4x4, 25cm)
oxygen-containing sample; No.2: high oxygen- after 10° rad ~-ray irradiation

containing sample)
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Fig.5. The BaF; sample with macrodefects
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Fig.7. Electron diffraction patterns of BaF; crystal, (a) just start bombardment of electron beam on

crystals; (b) after certain time of bombardment of electron beam
Patterns show the appearance of BaO rings
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Fig.8. Transmission spectra for BaF3 samples, Fig.9. Transmission spectra for sample (2x2,
3x3, 4x4, 20cm {dash) and 3x3, 4x4, 26cm 3x3, 26cm) of previous batch, before and after
(solid), before and after 1M rad y-ray irradia- 1M rad «-ray irradiation
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Radiation Damage in Large Barium Fluoride Crystals

Lt Peijun Xie Youyu Zhao Yuanlong Yin Zhiwen
(Shanghai Institute of Ceramics, Chinese Academy of Science, 200050)

Abstract

The radiation damage of BaF; crystals has been invesvigated through the changes in their
optical transmission before and after «-ray irradiation. The correlation of radiation damage with
crystal growth conditions revealed that the radiation damage is impurity and defect related. As
impurity is concerned, when the contents of cationic impurities decrease to a certain tolerated
level, oxygen and hydroxyl become most harmful. High density of defect such as scattering
centers in crystal also resulted in radiation damage. Thanks to recent progress in BaF; crystal
growth, an encouraging result of radiation test on large crystals has been achieved. On the
mechanism of radiation damage, it is likely that the oxygen ion come from dissolved oxygen
during irradiation, is the cause of 190~250 nm absorption band and the formation of F color
center is the reason for 500~600 nm absorption band.
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