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tunability is about 45% . The nonlinear optical properties of the films were determined by a single beam z-scan
method at a wavelength of 532 nm with laser pulse duration of 55 ps. The results show that Ba, ; Sr, 5 TiO; thin films
coefficient of 5.04X10 % cm?/kW and 3.59X10 °® m/W, respectively.
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Abstract Thin films of barium strontium titanate (Ba,; Sr, s TiO;) were fabricated by pulsed-laser deposition

technique. X-ray photoelectron spectroscopy and atomic-force microscopy were used to characterize the chemical

composition and surfacial profile of the films. The permittivity and dielectric loss as a function of applied electric field
=]

were conducted with an alternating current (AC) signal of 50 mV at 100 kHz. The obtained value of dielectric
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Table 1 Optical properties of several oxide films
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X /(107% esu)
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Mn; O, 32.2 1.78 2.80
Cr, O, 44,0 1.23 1. 90

FREARZEME 27 S B e 7 33 232, BV v A F o B
BN ZEA R AR AR, B &t
PPN F B BST W ) Al Ze P2 M IR
B . 0 P B R B R 0 Al R Y R AN A
PbLaTiO, Fl SrBi, Ta, O, 24 PE i 78 h A
FRIT L G A RO R . 2 T AN S TR 7 O 2
PERTAIT T G B MAET . B 2 AT LUE A
vt 2% THT AT AR 22 19 9 K BORE RN 8 o RSE R0, 25 7= A A He
R I R0 2 1 pl A R R R S8R 3 50 7 A A 2
RN R

4 4 i
SRR EOCUIRR I R AE MO e Jr b ifil % 1 i
ﬁ‘ﬁ?ﬁ\%a% PE R A7 I A B — B 1 Bag s Sro s TIO,
o TE 330 kV/cem YSMINHL 7 25044 T 45 BST A%
E’J LT R R ) 4500, OB Z H Y gy ikl
TR S AR M G M T AR B S B AR R R

PRI SRR B 43 590 Ry 6. 76 X107 esu il 2. 03 X
1077 esu, Z5HRW] Ba, 5 S s TiO, WA K =
Wl 2 PR A 3 RN A 8 40 Fi T 9 o 2 AT A Sy — e
HIUABHE VT 220 e R 75 2 1

& F X M

1G. C. Yi, B. A. Block, G. M. Ford e al.. Luminescence
quenching in Er-doped BaTiO; thin films [ J]. Appl. Phys.
Lett. , 1998, 73(12). 1625~1627

H. A. Lu, L. A. Wills, B. W. Wesselset al.. Second-harmonic
generation of poled BaTiO; thin films[J]. Appl. Phys. Lett. .
1993, 62(12);: 1314~1316

Tong Zhao, Fan Chen, Huibin Lu e al.. Thickness and oxygen

[SS)

98}

pressure dependent structural characteristics of BaTiO; thin films
grown by laser molecular beam epitaxy[J]. J. Appl. Phys. .
2000, 87(10) . 7442~7447

Wang Weitian, Sun Yuming. Dai Zhenghong et al.. Third-order

e

optical nonlinearity and preparation of Au-BaTiO; composite films
by pulsed laser deposition[J]. Acta Optica Sinica , 2006, 26(8) :
1265~1268

FEARH L IAEW]L IR E 5. AuBaTiO; & "@E;\E’Jﬂﬂ(ﬁli{%fw'ﬁm
Aifil 45 B AR R MBS i [T, 6 % F 4R, 2006, 26(8):
1265~1268

Dongyi Guan, Zhenghao Chen, Kuijuan Jin e al.. Ultrafast

o

nonlinear optical response of Ag: BaTiO; composite films at the
near-ultraviolet wavelengths[J]. Chin. Opt. Lett. , 2006, 4(6) :
370~372

Xu Xinguang, Mu Xiaodong, Hu Juguang et al.. Coupling

o

characteristics of two-wave mixing in different cut type BaTiO;
[17. Acta Optica Sinica , 1999, 19(6); 771~776
VRO R BAR) &, ARV BaTiOs & ik — 3Rl 4 He
BEFE)]. &% F4R.1999,19(6): 771~776

Wensheng Shi, Zhenghao Chen, Ningning Liu e al.. Nonlinear

-3

optical properties of self-organized complex oxide Ce : BaTiO;
quantum dots grown by pulsed laser deposition[]J]. Appl. Phys.
Letz. , 1999, 75(11): 1547~1549

N. Huot, J. M. C. Jonathan, G. Roosen e al.. Two-wave

oo

mixing in photo refractive BaTiO; : Rh at 1. 06 pm in the
nanosecond regimel J|. Opt. Lett., 1997, 22(13): 976~978

9 M. Kaczmarek, P. Hribek, R. W. Eason. Near-infrared
incoherent coupling and photorefractive response time of blue’
Rh:BaTiOz[J] . Opt. Commun. , 1997, 136 277~282

10 Wontae Chang, Louise Sengupta. MgO-mixed Bag s Sro. 4 TiOs

(=)

bulk ceramics and thin films for tunable microwave applications
[J1. J. Appl. Phys., 2002, 92(7);: 3941~3946

11 Wontae Chang, James S. Horwitz, Adriaan C. Carter e al..

—_

The effect of annealing on the microwave properties of Bag 5Srq. 5
TiO; thin films [J]. Appl. Phys. Let.. 1999, 74 (7).
1033~1035

12 Zhang Beisun, Zhang Tianjing, Jiang Juanet al.. Preparation and
optical properties of BST thin films by the sol-gel processing[J].
Electronic Components & Materials, 2004, 23(12); 1~3
TR, 58 K 4 VL A8 S BRI B U IR A R A B ol 2 R
W), & F kA A4, 2004, 23(12); 1~3

13 T. J. Zhang, H. Ni, W. Wang. Preparation and
characterization of epitaxial-grown Bag g5 Sro. 35 TiO3 thin films by
the sol-gol process on Pt/MgO substrates[ J]. J. Mater Synth
Process, 2002, 10(1); 17~21

14 C. S. Chem, S. Liang, Z. Q. Shi. Heteroepitaxial growth of
Ba;—, Sr, TiO3;/YBa;Cu; O7;—, by plasma-enhanced metalorganic
chemical vapor deposition [[J]. Appl. Phys. Lett., 1994.
64(23): 3181~3183



808 B % ¥ it 28 &

15 Zhou Youhua, Zheng Qiguang, Yang Guang et al.. A-axis [J1. Appl. Opt. ., 2003, 42(27); 5591~5595
oriented Bi; Ti3Op, thin films deposited on Si ( 111 ) by 19 Mansoor Sheik-Bahae, Ali A. Said, Tai-huei Wei e al..
femtosecond laser ablation[ J]. Chin. J. Lasers, 2006, 33(6): Sensitive measurement of optical nonlinearities using a single
832~836 beam[]J]. IEEE J. Quant. Electron., 1990, 26(4);: 760~768
Rt FRIE 6. Ot & KAk P OB TR St a Rl 20 M. Sheik-Bahae, A. A. Said, E. W. van Stryland. High-
i) P BA PR A Ak R TS () ). P Bk, 2006, 33(6): 832~836 sensitivity, single-beam n; measurements[ J]. Opt. Lett., 1989,
16 Zhou Youhua, Lu Peixiang, Long Hua et al.. B- FeSi»/Si(111) 14(17); 955~957
thin films prepared by pulsed laser deposition [ J]. Chin. J. 21 Massanori Ando, Kohei Kadono, Masatabe Haruta et al.. Large
Lasers, 2006, 33(9) . 1277~1281 third-order optical nonlinearities in transition-oxides metal [ ] ].
JAahte BliERe e e A Bk Eos T e -FeSiy /Si(111) ¥ i Nature , 1995, 374 625~627
T2 4M0T]. B, 2006, 33(9): 1277~1281 22 W. F. Zhang, Y. B. Huang, M. S. Zhang. Optical properties
17 W. T. Wang, Z. H. Chen, G. Yang e al.. Resonant of ferroelectric (Pb, La) (Zr, Ti)O; thin films grown by pulsed
absorption quenching and enhancement of optical nonlinearity in laser deposition[J]. Appl. Surf. Sci., 2000, 158 185~189
Au:BaTiO; composite films by adding Fe nanoclusters[ ] ]. Appl. 23 W. F. Zhang, M. S. Zhang, Z. Yin e al.. Nonlinear optical
Phys. Lett., 2003, 83(10): 1983~1985 absorption in undoped and cerium-doped BaTiO; thin films using
18 Weitian Wang, Guang Yang, Zhenghao Chen et al.. Nonlinear Z-scan technique [ J]. Appl. Phys. Lett., 1999, 76 (8):
refraction and saturable absorption in Au:BaTiO; composite {ilms 1003~1005

AN EA LA LA LAt LAt LAl al Lallal Lallal Lot al Lal Lallal Lol fal Lot al Lattal Lal Lol fal Lal Lol Lat Lol £al Lol Lal Lol Yal Lot Lal at Lal £al Lol Lal Lol Lal Lol fal Lalt val Y

REZRLBHC EBEREM#RK

2008 4£ 3 H 18 H .45 3 JE 5L B E¥HOE DG H B (LASER. World of Photonics China 2008) 1& | ¥ 3 [ Br 18 % tp .0 5%
KRATFF A AR IR op B R B L b 1700 25 TS B Al A g st TR R . ARSI 3 K kA 16 MEK
FIHBIX 1Y 206 TSI TAWKE 2. [ 2006 45 8 YA 0 LUK , 0 S 0 45 1] 0] 1200 2 2 O ATk A THAR G R 25 .

L mBEESEREEAERS . QIZEEXRRTTESR
phy b T A B A 2R B 2 B I AR XA R R 3 R 32
; i1 [ B A B AL I VE 2 B A ol B A A SRR A S IT A
-+ % —t 7T 1SRRI 4 09 6 36 25 0 5 L0 54T 0
oprfuNG CErifioNy Y. B D Ll B R R E 2 D T S A M kbR B A A B
B A ' A KR 12008 185 R BR05 BL 1L 10 2 0 8 3 = K Bk b 74T
Wb —FE e B 1 F J& . SEMICON China,CPCA Show i J3 il
L 5RJE R BB HOL Db R L RAT S A 12 TR
e TR .
2. REOERE NEBLHS
B8 A5 A 5% JE R I OE DG LR I 2 g IR R &
i E B B S S TR R T 28N [ PN AN Ot A b A )R A AR Y R
B ASUCE S bR A B A B RO b 1 B
5 H AR SRR B B 5 3% [ GSTs 42 BRSO L S AR i 7 OSRAML OB AR5 HUBK T AR 1 7 B 24 7 56 41 K
il Telesis; REHOE A Ml AR B RIEHOE R KFOE A THOE A6 R B O 784 A 287 8 7Y 0 B 1 . 60 45 o =
BHIR IR Fi e TP G R VRG22 5 o AR RO ' v R 9% J 4 1 BP0 e R R A B T — 3 L3R F) 11500 P K.
3. RANABITLIR, FRL BB

JsBAIL B T 7 R R A [ 2 I 11 23 R R
BO R . ARUWHOE DG ] 280 T P A AT W
SRRIE . OB — 2008 WOL R AR 12 <2007 th EDE¥ E
FERUR A A 2 Lh B 5 = B RN T B R e W 2
(LPC 2008)” . 43 il & sPAIF I 1730 in T8 A 2 on i A Kot
A H Wi R S AR R LR O T O R 1 B
HEJE S T Y PR . 32 AR A R B ) BT 5 T VR A
B L 58 A1 A 1 25 O BOR T FORL ) o IR R 2 B BT DG
HLIT R AR TE B3 0« 1) 1o ) 1 4 1] 3 B R ) o o [ R 2% e 0 3
WFFE BT B LT 50 53 B CRBD IR B AR 57 1E 2 ) v [ AR ) 2
WFFE B WL I B W FE Hh 0 v/ RATF T 53 g 2 5 00 3 3 s AR TG T m B b L o R R 2 [ ) o K YT 4
R R B IR UE Tolk 2 - R 1 B 404 Tl AR XOB R TRHBE 1 1 6 LT T 46 e S 0 R
HRi D




