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High-spin-polarized nano-materials for spintronics

LIU Bang-Gui®
Institute of Physics Chinese Academy of Sciences Beijing 100080 China

Abstract We report on the latest progress of half-metallic ferromagnetic materials compatible with III — V
and IT - VI semiconductors which are believed to play key roles in spintronic devices. Using an accurate first-
principle density-functional method we find that three of the 3d-transition-metal chalcogenides are excellent half-
metallic ferromagnets and would be fabricated as thin film or layer materials with a thickness large enough for

future spintronic devices at the nanometer scale.
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0.88 eV

A4
0.31—0.53 eV
CrAs
a E, E,
a/A /uB | E/eV E/eV
MnAs 5.70 3.5 - 0.9
MnSh 6.18 4.000 0.20 0.9
MnBi 6.399 4.000 0.42 1.0
CrAs 5.659 3.000 0.46 0.93
CrSh 6.138 3.000 0.77 1.0
CrSe 5.833 4.000 0.61 0.31
CiTe 6.292 4.000 0.88 0.36
VTe 6.271 3.000 0.31 0.53
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2 B C' Cy
B /GPa C'/GPa Cy,/GPa
CrSe 59.5 5.6 50.7
CrTe 45.9 5.5 36.4
VTe 50.3 9.9 30.5
CrAs ™ 71.0 5.1 46.1
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