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Effect of Irradiation on Ti-Doped Sapphire by Excimer Laser

JIANG Cheng-yong, ZHOU Guo-qing, XU Jun, DEN Pei-zhen, GAN Fu-xi
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Ti-doped sapphire crystals were irradiated by the argon fluoride ( ArF) excimer laser. Comparing the
spectra before and after irradiation, the increasing of absorption spectrum peak at 218 nm is much larger than that at
193 nm and 266 nm. Fluorescence spectra of different figure of merit (FOM) samples at 420 nm were measured,
and the results indicated that fluorescence intensity decreased with increasing the FOM. The fluorescence intensity
of samples at 420 nm decreased after the excimer laser irradiation. In the EPR spectrum of the Ti-doped sapphire,

the intensity of the Ti*" signal increased after the irradiation. All results indicated that Ti'" ions changed to Ti**
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ions during the irradiation of the excimer laser.
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Fig. 1 UV-VIS-NIR absorption spectra of Ti-doped

sapphire before and after irradiation
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Fig. 2 Excitation and emission spectra of Ti-doped
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Fig. 3 Fluorescence spectra of different FOM Ti-doped
sapphire samples at room temperature
A:FOM=48;B:FOM=102;C;FOM=200

LM ELHE RS TiF AR ZRIA X —5
KR HALS T RE R BARRL D
IR B B E ,EN P LUE HERS T gk E
AR B R U 5 9658 B R K R RSO R IR
AL RRE AR M EHES THOCE KRG 420 nm 40
PO LA R IAE S p Ti' B 7 W BE R, T
B TWER K,

Bl 4 9Bk A 2 HE > T WO HE AT A9 TR
BEIEARIE , 2 B E. Larry X 40 E A TR BE 3L IR AY
WRFEEE R AT 35X 107 T Bibf B9 15 5 1%k . Ti™
BT, NAZRERTALUES, KEAELD
> THOLHE R, % A5 5 B A B B, K9
T WK . X 55 BT AR BORE i 2 T O
G 420 nm FOLER BT A RS .

TR R AR P T BWRBEAN AT R R A2 284K, T
SRR AR P T YRR AR, T W R
BER RS ET AWM AN SR T EERL,

0.30 0.32 0.34 0.36 0.38 0.40
Magnetic field / 7

B4 8RS A R TR, 3 iR 1
AL E BT B ARG
Fig.4 EPR spectra of Ti-doped sapphire

A; before irradiation; B: after irradiation
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