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Studies on the geometric and electronic
structures of SC polytypes
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Abdract

By usng the plane-wave utrasoft and normroonserving pseudopotentid methodsdf densty functiond theory in the loca den-
sty approximetion , the lattice parameters and energy band sructures of SC polytypes are invedigated. We found that the con-
duction-band minimumin 6H 9Cliesa U (0,0.500,0. 176) point dong the ML line in the Brillouin zone , according to the
planewave utrasift pseudopotentiad method. While the conduction-band, according to the normroonserving pseudopotertia
method , digplays disoontinuity a (0,0.500,0.178) point dong the ML line. The result obtained with planewave ultrasoft
pseudopotertia method does ot show any marked camel-back , and its U point is cdloser to M (0,0. 500 ,0) point than that with
normr conserving pseudopotentiad method. The lattice parameters ¢/ p, ¢/ pa increase dightly with increasng hexagondity in the
caxe o the plane-wave ultrasft pseudopotentid method. The band gap and valence-band width have the same trend. The cacu-
lated tota energy of 4H SC gdructure isthe loned in the four gructures at zero tenperature. However , the Bivald energy o the
3C 3C dructure is the lowes anong the polytypes.

Keywor ds: dendty functiond theory , dectronic gructure, SC
PACC: 7115M, 7125T, 7850G

"Project supported by the Soeciad Foundation for Youth Scientigs of Shanxi Province, China( Gant No. 20011011) , the Foundation for University Key
Teachers by the Ministry of Education of China, and the Shanxi Provincid Foundation for Returned Scholars, China.



