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Photoluminescence Character of Xe Ion Irradiated Sapphire

SONG Yin'?, XIE Er-qing’, ZHANG Chong-hong', ZHOU Li-hong', LI Yu-hong®,
YANG Yi-tao', YAO Cun-feng', LI Bing-sheng', MA Yi-zhun', GOU Jie!
(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. School of Physical Science and Technology s Lanzhou University, Lanzhou 730000, China )

Abstract; The photoluminescence (PL) character of sapphire irradiated with 460 keV,
3 MeV and 308 MeV Xe ions were studied. The PL measurements show that the
absorption peaks located at 380, 413, and 450 nm are increased, and new peaks are
appeared at 390 and 564 nm in irradiated samples with 460 keV Xe ions. The PL
measurements also show that the absorption peaks located at 516 and 564 nm appear in
irradiated samples with 3 MeV Xe ions, and when the Xe ions fluency is increased to
1X10" em™?, the peak at 564 nm is disappeared. The PL measurements show that the
absorption peaks are appeared at 357 and 516 nm for the irradiated samples with

308 MeV Xe ions, and the peak become more and more strong with increase of Xe ions
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fluencies. Infrared spectra show a broadening of the absorption band between 460 cm ™

and 630 cm 'indicating strongly damaged regions formed in the Al,O; samples and posi-

tion shift of the absorption band in 1 000-1 300 em™! towards to low wavenumber.
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Table 1 Irradiation parameters
FE i 4 5 RS E/MeV  fgIEE/cm ?
0# AL Al Oy B 5
1+ Xe?3 T 0. 46 1x10M
2% Xe?? 0. 46 1X10"
34 Xezt 0. 46 11016
44 Xe?t 3 1x10M"
S5# X2t 3 1Xx10"
6+ Xe23t 3 1X10'
74 Xe2t 308 11012
84 Xe23t 308 5X 10
9H Xe2t 308 1Xx10"
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Fig.1 PL spectra of Xe”" ion irradiatied sapphire
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