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Preparation and optical bandgap of Mg,Si film deposited
by electron beam evaporation

XIAO Qing-Quan"*** FANG Di*, ZHAO Ke-Jie’, LIAO YANG-Fang’, CHEN Qian’, XIE Quan’
(1. Engineering Center for Avionics Electrical and Information Network of Guizhou Provincial Colleges
and Universities , Anshun Guizhou 561000, China;
2. Institute of Advanced Optoelectronic Materials and Technology of College of Big Data and Information Engineering,
Guizhou University, Guiyang Guizhou 550025, China;
3. Sci-tech Cooperation Office of Beijing Branch, Chinese Academy of Sciences, Beijing 100190, China;
4. Computational Mechanics & Reliability Group, University of Greenwich, London SE10 9LS, UK)

Abstract; As an advanced ecological friendly semiconducting material, the researches on the preparation
methods and optical properties of Mg,Si film play a fundamental role in the applications and develop-
ment of Mg, Si films. Semiconducting Mg, Si films were prepared by electron beam evaporation deposi-
tion of Mg film onto Si (111) substrate and subsequent heat treatment under Ar gas atmosphere. X-ray
diffraction (XRD), scanning electron microscopy (SEM) and spectrometer were used to characterize
and analyze the obtained Mg, Si films. Effects of heat treatment time (3 ~7 h) at 500 ‘C under Ar gas
pressure (200 Pa) on the formation of Mg, Si films were investigated. The XRD and SEM results show
that semiconducting Mg, Si films are obtained by electron beam evaporation deposition and subsequent
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heat treatment at 500 C for 3-7 h. 4 h is optimal heat treatment time to prepare Mg, Si films when heat
treated at 500 C, and the compact Mg, Si films are obtained. The calculational results of infrared trans-

mittance spectra of the Mg,Si films show that the indirect optical bandgap of the Mg,Si films is

0.943 3 eV, and the direct optical bandgap is 1. 158 eV. These experimental data are beneficial to the

device research and development of the Mg, Si films in the preparation process and optical properties.

Key words: semiconducting film, Mg, Si, electron beam evaporation, heat treatment
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Fig.4 Indirect optical band gap of films heat treatment at 500 T
for different time (a) 3 h, (b) 4h, (¢)5h, (d)6h, (¢)7h
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Table 1 Fitted indirect optical bandgap values of Mg,Si
films
RER S 500 CHEI /b BATIREDLE B/ eV
1 3 0.934 8
2 4 0.942 1
3 5 0.943 7
4 6 0.948 9
5 7 0.946 9

R2 HE Mg, Si HEHERELFER

Table 2  Fitted direct optical bandgap values of Mg,Si
films
FER S S00CHAREIIN] /b LRI EHOLFI E /eV
1 3 1.1559
2 4 1.1577
3 5 1.158 2
4 6 1.159 2
5 7 1.159 1
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Fig.5 Direct optical band gap of films heat treatment at 500 C
for different time (a) 3h, (b)4h, (¢)5h, (d)6h, (e)7h
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