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Fig. 1 Polarized absorption spectra of a Ti ¢+ Al,Oscrystal Fig. 2 Polarized fluorescence spectra of Ti t Al,Q;
with a gradient Ti’* ion concentration distribution crystals with different Ti** jon concentrations

along the ¢ axis of the crystal

Table 1 Polarized absorption spectral data of samples with a gradient and a uniform
concentration distributions, respectively

No. as (cm™!) N (wt-%) aseo/ Oass 4dAp—yp (nmM)
2. 48 0.15 0. 61 81.0
2.70 0.17 0.61 78.9
2.92 0.18 0. 62 81.3
! 4. 50 0. 28 0. 61 79.9
6. 13 0. 38 0.62 80.1
7,24 0. 45 0. 64 83.4
2 3.74 0.23 0. 61 81.4

d4p_ ;¢ Tepresents the halfwidth of the FWHM of the fluorescence spectra at the longer wavelength side

Table 2 Polarized excitation spectral data of samples with different doped concentrations

No. ags (em™1) N (wt-%) aso0/ Guss Ahp~yp (NM)
1 0.49 0. 03 0.92 " 83
2 1. 34 0. 09 0.92 84
3 3. 40 0.22 0.98 97
4 3.74 0.23 0.99 98
5 6. 00 0. 38 1. 01 111

A2s_.yr represents the halfwidth of the FWHM of the fluorescence spectra at the longer wavelength side

3 4r T

3.1 TR
M 1 RIE Y, EEREA I, REOCH R T H—— R EH, & 1 P HE



5 34 XL : T M FBIRES Ti+ ALOs fL A Y6 HEAE 371

BB, AL EEEBEERERE IS, R EM R /ST HE, R 0.6,
T H YR AE A B TE Adeeser JLFEARZ . XA T RUKIE MR E SN, TS BTFHBH
BEXRBOLENERZR AKX,

3.2 FENIR

B2 TARBRRERFEMREREHE. NEFRIEL KA ERFTHEFRS
H RN RN .

ERERFREZRT HEE T B FBAREMYN, BAERGOCEMEILCICGERE
ERE, MR ESATRMEMREEEN . BE LA T X, B8 —RYE, RIEEF
MAEXTHEGRELRECARENKEREIRAN. X5C BEFERNLERR
b AE Cr*t B3R BT 0. 05 at. - % (0. 18wt-% Cr0)BHEH I T Cr’* B F AR ESR
TEARM., X Cr** : ALOs Sk, T R AT B IREMRAE > ‘4. B, — PR Z A #
#84 (exchange coulping) Y YEF JS, « S, M, ¥ Cr’* B FE 2 MARKBHE F3FT, AT =4 E
MAFGEAREY Crér BFRE4R N, N DY,

TIXT Ti ¢ ALOs FhiR, Ti*" B-FHIRER A T2 B A FH B ER FIKE E, > T2 , BT
REFERERG. 2 us) LREZFMD, N LB TR B IE-REEE R BUEZ M Ti**
BHrARHEASHEAE LER AMEHEN TP BFRar, ARRERA—FHHENERENE
FZREBE, MESE T BTFZEMIH R E—FE A (unidirectiona) 47 47, Bl A IR &
BfmESETFI% . BMARENREEN T BEFX7.

BT T BFE AL AP EREB/N L, EMEETREKRTF 0.45 wt-% 1
Tt BFHY OB AREERIERNEEN, RITTURE 7 ALO: B H, T REERE
Frt.

3.3 MARKH

P, P Ne=0.23wry ME 3 Er[E HBEE T IRE A 0,710
izl Z%%ggﬁﬁ nm KA MENLERETHANABHEL, B
KEY BME /&R B AR 2 FBFET]

BRI, EBELHERE Ade-yr HREEREY
83 nm MNP T HEWER 111 nm, T /H /& L H
0. 9 XFHEEMEA 1. XERYOCIER /1§ LR EF
AERAHERN . MR E /&L T &
N N BT, ERBAMEKNMBREAEEITRR

350 450 550 650 730 I RKAMAREER. B TREEEN R /I

Intensity (a. u. )

.5 ot e avosetvas T ETIRMALE AT Jaho-Teller 25745 B4
v.vith different Ti** ion concentrations, m:n:tored at ﬁ&ﬁ‘%}%ﬁ%ﬁ Hﬁﬁﬁ/ﬁﬁ& o JX# ’ ﬁ?i'fg ég@f
710 am . 22 (5 B 40 T 6 TE AR A LR B 1

B B B 3 3 4 R B4 B T TR AR A LR 78
B XHEEHEERE FAFBESW T BTRMGRESS, HAHEBIKRENRER,
FERH T B FEHRE, T BT SERGKEIERH SR, BERkEEE,
Y T BFHREULRRK, AT EKREN T BFEENEFRANES TH
FEHBILRBRK, BERR SR TR TR AR REIT .



372 & E M ¥ 22 4

BREWKET R, LAREZRENM, & B FELBHKRE (AP BTN 0. 053 nm,
Ti** BF 4 0. 067 nmt) FH R A B AR, TR ARERLARFECEMT .

36, BATE KIS RBOE AR EL , WOR 9 18 R LB A REAR BEAE AL , (ELIA R (W] BE & EU TR
WO 48, BT A FIRMOE I, ORISR BERET “KB”. BALLNTE 524 nm &b, TR
WA ALY 7E 560 nm b7,

Bls  TRROC, KR A, E SFE TR IR S &G E S TR R E

£ ¥ X W

1 Peizhen Deng, Qiang Zhang, Fuxi Gan et al. . High-concentration and high single-pass-gain Ti t sapphire crystals by
new growth techniquis. Tech. Digest of CLEO ’94, 8, Anaheim, California,1994. 119~120

2 P. F. Moulton. Spectroscopic and laser characteristics of Ti * Al;O;. J. Opt. Soc. 4m., C., 1986, 3(1) : 125~
133

3 R. L. Aggrawa_lf A. Sauchez, R. E. Fahey et al. . Magnetec and optical measurements on Ti ¢ Al,Ogcrystal for
laser applications; Concentration and absorption crose section of Ti’t ions. Appl. Phys. Leti. , 1986, 48(20) :
1345~1347

4 A. L. Schawlow, D. L. Wood, A. M. Clogston. Electronic spectra of exchange-coupled ion pairs in crystal.
Phys. Rev. Lett. , 1959, 3(6) + 271~273

5 R. C. Powell. Fluorescence Studies of Energy Transfer between single and pair Cr®* systems in Al,Os. Phys Rev. ,
1867, 155(2) + 296~308

6 P. Kisliuk, C. Chang, P. L. Scott et al.. Energy levels of chromium ion pairs in ruby. Phys. Rev., 1969, 184
(2) + 367~374

7 P. Lacovara, L. Esterowitz, M. Kokta. Growth, spectroscopy and lasing of titanium-doped sapphire. IEEE J.
Quant., Electr. , 1985, QE-21(10) : 1614~1618

8 X4, %k &, EMPL B “Ti: ALO REFOERERXERBREFIE. $EXA, 1994, A21(D)
+ 576~580

Concentration dependent spectral distortion of Ti : Al,Os crystals

Liu Jianhua Deng Peizhen Gan Fuxi
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract Concentration-dependent polarized excitation, fluorescence and absorption spectra
of Ti t+ AlO;crystals were measured at room temperature with the Ti** jon doped levels
from 0. 03 wt-% to 0.45 wt-%. Line shape distortion in polarized excitation spectra,
indicated as the increasing of the intensity ratio of the shoulder to peak and spectral
broadering at longer wavelength side, were found as the Ti’" ion concentration increased,
whereas such phenomena did not emerge in the polarized absorption spectra at the same
band. It is experimentally convinced that no Ti®** ion pairs were formed even for the
highestly deped sample in our experiment,
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