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The optical properties of La doped BiGaO, polycrystalline films
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Abstract: La doped BiGaO, (LxBGO) films were fabricated by the Sol-Gel method on the Pt/Ti/SiO,/Si substrates. X-
ray diffraction analysis shows that the films are polycrystalline with an orthorhombic structure. The atomic force micros-
copy images of the LxBGO films suggest that the surface morphology is smooth. The optical properties of the samples
were investigated by the spectroscopic ellipsometry in detail. The dielectric functions were extracted and in good agree-
ment with the Adachi dispersion function. More one step, the optical band gap tends to increase with increasing La com-
position, which is consistent with the results of theoretical prediction. These results are helpful for the fabrication of Bi-
based opto-electrical devices such as ultraviolet detectors.
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Table 1 The peak position and half Full Width at Half-
Maximum ( FWHM) of (112) diffraction peak
and grain size of the LxBGO films with different
La composition

FEfh La W fir T AR
LxBGOx x(%) 260(°) B(°) D(nm)
L0.00BGO 0 30. 154 0.196 41.5
L0.05BGO 5% 30.123 0.150 54.3
L0.10BGO 10% 30.124 0.166 48.9
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Fig.1 XRD pattern of La substituted BGO films, the inset
is the XRD pattern in the range of 26-30°
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Fig.2 (a) 3-D and (b) 2-D AFM images of LO. 00BGO
film. (c) and (d) are the 2-D AFM images of LO. 05BGO
and LO. 10BGO films, respectively. Note that the measured
area is 10 pm x 10 pm and the scale height is 200 nm
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Fig.3 The experimental ( dotted lines) and fitted ( sol-
id lines) (a) real and (b) imaginary parts of dielectric
constants of LxBGO samples on Pt/Ti/SiO,/Si sub-

strates. For clarity, each spectrum was shifted
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Table 2 The fitted parameter values of Adachi dispersion
model and thicknesses of surface roughness and

films
i La% A E, r d, d,
LxBGO %  (eV¥?) (eV) (eV) (nm)  (nm)
L0.00BGO 0 100 3.06 1.05 50 105
L0.05BGO 5% 112 3.76 1.23 20 103
L0.10BGO 10% 129 3.86 1.58 17 99
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Fig.4 The evaluated (a) real and (b) imaginary parts
of dielectric constants in the photon energy range of 0. 5-
4eV for the LxBGO films with different La compositions.
The arrow indicates the peaks of real part of dielectric
constants as a function of La composition
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Fig.5 (a) The refractive index n at the photon energy
(hv=1¢eV) and (b) optical band gap E, as a function of
La composition
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