B2l WM p i S Vol. 26,No. 8
2006 £ 8 H ACTA OPTICA SINICA August, 2006

XEHE . 0253-2239(2006)08-1265-4

Au-BaTiO; 5 &R bk opiiofe DUB 2 e 36
ABZR e A~

IHEY RER" WERET KAWL
1 HEXRFERFERFEARER, MG 264005
2 BHRXFEYHR, JLEE 100084
3R EIOEYEERERLRE, L5 100086

WE: MAKWBOETHREARRE TRREHKRPREMARNE & HE AvBaTiO;, AR 4B ES BEM X 5
LR FREE M AT T RIE., NEHRERAE UE L, B &S &P NAN 2~3 nm, 2EXIE,
SNHEREN TS, X HEEETREEAH T Basd . Ti2p fl Audf BT HRERGE SRE. S REHBHERNREU
BaTiOs HIERIETE, T Au & BHIRBSBZHED . 330~800 nm T Bl ) 221 R Wik 3= BA AL 5 b Au 550K 0 2L 1R
W e FE 500 nm BT . ORI 5 BB T AR 8 = B AR gk vk R0, 3 A B R IECN I Q B YAG ¥
8RR K 532 nm, JK TR 10 ns, BRI WIE RN HEMERBRBMARSHH —2. 42X 107° esu M
2.22X107° m/W,EB T Au-BaTiO; H & HHEA B AR IEL LM .
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Third-Order Optical Nonlinearity and Preparation of Au-BaTiO;
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Abstract: Composite films with nanoscale Au particles uniformly embedded in BaTiO; matrices (Au-BaTiO;) were
prepared by using pulsed laser deposition (PLD) technique. High-resolution transmission electron microscope (TEM)
and X-ray photoelectron spectroscope (XPS) were used to characterize the films. It could be seen from the TEM
micrographs that the film exhibited a very homogeneous distribution of spherical Au particles. The diameter of the Au
particles was estimated to be 2~3 nm. The X-ray photoelectron core-level spectra of Ba3d, Ti2p and Au4f lines
were presented and suggested the films were composed of metal Au embedded BaTiO; matrix. The optical absorption
of the films was measured in the wavelength range of 330 ~ 800 nm, and the absorption peak due to the surface
plasmon resonance of Au particles was found around 500 nm. The third-order optical nonlinearity of the composite
films was investigated by the Z-scan method using a Q-switched Nd: YAG laser with a wavelength of 532 nm and a
pulse width of 10 ns. The nonlinear refractive index %, and the nonlinear absorption coefficient § were determined to
be —2.42X107¢ esu and 2.22X107° m/W, which showed that the Au-BaTiO; thin films had a large nonlinear optical
susceptibility.
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Fig.1 TEM images of Au-BaTiO; film, (b) high-resolution

TEM image, showing the crystal lattice fringes of Au
particles
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