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Fig. 1 The spatial variation of gas temperature

at different substrate temperature
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Fig. 2 Spatial distribution of the intensity of
H, under different substrate temperature
Ts/K—1: 573; 2. 8733 3. 1173
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Fig. 3 Spatial distribution of the intensity of

C under different substrate temperature
Ts/K—1: 5735 2. 8735 3. 1173
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Effect of Substrate Temperature on Optical Emission Spectra in
Electron-Assisted Chemical Vapor Deposition of Diamond

WANG Zhi-jun, LI Pan-lai. SHANG Yong. HE Ya-feng, RAN Jun-xia
College of Physics Science and Technology, Hebei University, Baoding 071002, China

Abstract The optical emission spectra of atomic hydrogen (H, , Hy and H,), atomic carbon C(2p3s—>2p°: A=165.7 nm) and
radical CH(A* A—>X*IT: A=420-440 nm) in the gas phase process of the diamond film growth with electron-assisted chemical va-
por deposition (EACVD) from a gas mixture of CH, and H, were studied by using Monte-Carlo simulation. The effects of sub-
strate temperature on the optical emission spectral and diamond synthesis were investigated. The results showed that the range
of variation of intensities of optical emission spectra near the substrate with the substrate temperature is wider than that far from
the substrate, suggesting that the substrate temperature just affects the gas phase reaction process near the substrate, and the
strong dependence of the quality of diamond film on the substrate temperature is due to the change in phase process near the sub-

strate brought by the substrate temperature.
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temperature
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