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Systematic Understanding and Prediction of Band Edge Positions based on Large-scale
Computation

Yu Kumagai
Institute for Materials Research, Tohoku University

MENZ BT 2. R Eii 2 EORMLAIS RN Y 4 71y b EORETOE
TG E e PRy 5 BT, HZRHE 2 ARl Lo N Y PRl iE 3RO THETH S, L
PLBBOERIZBWT, FAZYWHED 7 ) — &z ) L, N2 FimfziE 2 @
THILIIMOTHE LV, £ TARIZETIE, B—HHEERZ W CRRIVICETR T 572
O, MirnTars g AREZITC TO—FE LT, BRI 2RISR 2R 21T
720 TORBAGIEIZI DAY FF Y v THEBEZHE L BT L2 L0 o7,
M LB CTH - T, MiE i ORREEIC X ), iS5 Ligds 4eV &RV
HPHIZ A5 Z Ed3bh ol

Band edge positions with respect to the vacuum level are extremely important for
understanding surface chemical reactions such as catalytic and photocatalytic reactions and
electronic structures at interfaces such as band offsets in materials. However, it is extremely
difficult to cut out clean surfaces of various materials and measure the band edge positions
in experiments. In this study, we developed various programs for systematic calculations
using first-principles calculations, and as an example, we performed systematic calculations
for oxides. As a result, it was found that the present calculation reproduced the experimental
band gap with good accuracy. The upper end of the valence band is found to be distributed
over a wide range of 4eV for the same oxide, depending on the orbital structure of the
valence band.
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