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Fig. 1 Transmission spectra of the samples at different annealing temperatures
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Table 1 Refractive index (n) and extinction coefficient (k) at different wavelengths and annealing temperatures

. 355 nm 248 nm 193 nm
annealmg temperature
n k n k n k
before annealing 1.68 1.25X107° 1.73 3.25X107° 1.78 8.03X107?
300 C 1. 68 3.29X10°" 1.73 1.49X10°° 1.78 6.22X10°°
400 C 1.67 1.44X107" 1.73 8.15X10 " 1.78 4,20X107°
k a=4xk/A . a=10° cm ™!
R hy=hc/A . c
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Experimental study of annealing effects on electron-beam evaporated Al,O; films

SHANG Shu-zhen, LIAO Chun-yan, YI Kui, ZHANG Dong-ping, FAN Zheng-xiu, SHAO Jian-da
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, P.O. Box 800-211, Shanghai 201800, China)

Abstract: The effects of annealing on electron-beam evaporated single Al, O, layers were investigated. The films were an-
nealed in air for 1.5 hours at different temperatures from 250~400 ‘C. The transmittance spectra were measured in the wave-
length range of 190~400 nm. Microstructures of the samples were characterized by X-ray diffraction (XRD). Profile and surface
roughness measurement instrument was used to determine the rms surface roughness. It was found that the transmission spectra
shifted to short wavelength gradually as the annealing temperature increased and the total optical loss decreased. The film struc-
ture remained amorphous even after annealing at 400 C temperature. And the samples annealed at higher temperature had the
higher rms surface roughness. The decreasing optical loss with annealing temperature was attributed to the reduction of absorption
owing to oxidation of the film by annealing.
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