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In this project we have theoretically studied the electronic properties of nanosca
le materials that have been recently produced. We focused on the electronic states of their interface stru
ctures, and purposed to clarify the electronic properties of new materials and to search their new functio
ns. We have studied the electronic structures and transport properties of twinning superlattice nanowires,

GalnP2 twinning interfaces, and the interfaces between topological insulators and metals, and obtained ne

w knowledge about these materials.



InP

InAs

Ag

Ag

Energy (eV)

‘Wave Number

Ag
GalnP,
CuPt GalnP,
GalnP,
Bi,Te, Bi,Se;
Bi,Te, Bi,Se;

2005

2009



Bi,Te, Bi,Se,

Bi,Se; Bi,Te;

hexagonal warping

hexagonal warping

Bi 350_“
PN N
z.
E
o3
=
=} |
= 14 |
= e
|
i T L
il 0.02 0.04
Wave Number (A™)
BiiTe;
2
z.
z
o3
=
=}
-9 -
=
E
\ / |
S A/
i 0.04 0.08
Wave Number (A™)
Bi,Se, Bi,Te,

Bi,Te,

Bi,Te,

Bi Bi
Bi,Te,

Bi,Te, Bi (111)
Bi

Bi,Te, Bi

Bi,Te, Bi

Bi,Te;

Bi

Bi,Te,

Bi,Te,

Bi,Te, Bi

Bi Bi2Te3

Bi



T. Hirahara, N. Fukui, T. Shirasawa,

M. Yamada, M. Aitani, H. Miyazaki, M.

Matsunami, S. Kimura, T. Takahashi,
S. Hasegawa, and K. Kobayashi,
Atomic and electronic structure of
ultrathin Bi(111) films grown on
Bi2Tes(111) substrates: Evidence for a
strain-induced  topological phase
transition, Physical Review Letters,
109, 227401 (5 pages) (2012),

N. Fukuli, T. Hirahara, T. Shirasawa, T.

Takahashi, K. Kobayashi, and S.
Hasegawa, Surface relaxation of
topological insulators: Influence on the
electronic structure, Physical Review
B, 85, 115426 (4 pages) (2012),

K. Kobayashi, Electron transmission
through atomic steps of Bi:Se: and
Biz2Tes surfaces, Physical Review B, 84,
205424 (14 pages) (2011),

1BL Bi ,

69 : :
26.3.27-30
Hikari Nogami, Hiromi Nakao and

Katsuyoshi Kobayashi, Calculation of

electronic transmission properties of
single layer and bilayer silicone, 12th
International Conference on

Atomically Controlled Surfaces,

Interfaces and Nanostructures,
Tsukuba, 25.11.4-8
Katsuyoshi Kobayashi, Edge states of

Bi and Sb thin films on 3D topological
insulator substrates, 12th
International Conference on
Atomically Controlled Surfaces,
Interfaces and Nanostructures,

Tsukuba, 25.11.4-8

, SboTes Sb
, 25.9.25-28
, 2
, , 25.9.25-28.
, Bi2Tes 1BL-Bi
, 68
, , 25.3.26-29

Katsuyoshi  Kobayashi,  Atomistic

calculation of electron injection into
the surface states of Bi-Tes from Bi,
The 20th International Colloquium on
Scanning Probe Microscopy, Naha,
24.12.17-19

, Bi Bi2Tes

24.11.20-22

Katsuyoshi Kobayashi, Transmission

properties of electrons in topological
surface states through atomic steps of
Sb surfaces, The 10th Japan-Russia
Seminar on Semiconductor Surfaces,
Tokyo, 24.9.26-28
, Bi-BizTes
,24.9.18-21
Katsuyoshi Kobayashi, Electron

transmission through atomic steps of

Sb surfaces, The 29th European



Conference on Surface Science,
Edinburgh, 24.9.3-7
, Sb

, 24.3.24-27

, Bi2Tes

1BLBi LEEDIV ,

24.3.24-27

BixTes Bi
, 24.3.24-27

Katsuyoshi Kobayashi, Electron

transmission through surface steps of
Bi:Ses and Bi:Tes, The 6th
International Symposium on Surface

Science, Tokyo, 23.12.11-15

, Bi2Tes BizSes
, , 23.9.21-24
Katsuyoshi Kobayashi, Electron

transmission through surface steps of
The 28th

Surface

topological insulators,
Conference on

Science, Wroclaw, 23.8.28-9.2

European

Katsuyoshi Kobayashi, Electron
transmission through steps of Bi2Ses
and Bi2Te3 surfaces, The 18th
International Colloquium on Scanning

Probe Microscopy, Atagawa, 22.12.9-11

, Bi2Tes BizSes
, 22.9.23-26
Katsuyoshi Kobayashi, Electronic
states of twinned-superlattice

nanowires, The 27th European

o

@

®

Conference on Surface Science,

Groningen, 22.8.29-9.3

KOBAYASHI, Katsuyoshi

80221969



