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Study on Effect of S Substitution on Crystal Structure and Electronic

Structure of CdS, Se;, Based on First Principles
XING Yun, ZHONG Dan-zxia, LI Yan-jie, LIN Xiu-cha, SONG Jia,
QIAN Hui-qin. SHEN Jing-gin, WANG Shun-li, LI Pei-gang
(Center for Optoelectronics Materials and Devices, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: This paper calculates and analyzes the influence of crystal structure and electronic structure

of CdS, Se, . and different S contents on properties of CdS, Se,, alloy system with plane pseudo-potential

method based on first principles. The calculation result shows that the lattice constant of CdS, Se,, ternary

alloy crystal forming after S substitutes Se partly or wholly presents a trend of linear decrease with the in-

crease of S content; except S ¢ Se=1 : 1, the crystal system of alloy crystals with other ratios does not

change; forbidden gap increases gradually and the peak value of state density gradually shifts towards the

direction of high energy with the increase of S content. The analysis on difference charge density of the

system substituted with S finds that the load of the whole system is redistributed after the substitution of

S element.

Key words: CdSe; crystal structure; electronic structure; substitution; CdS, Se,.,
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