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Fabrication of periodic arrays of dislocations in topological insulators and
investigation of their electronic properties

Tokumoto, Yuki
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We plastically deformed Bi-Sh topological insulator and introduced
dislocations which satisfy the condition for metallic gapless states. Then, we performed electrical
conductivity measurements and succeeded in detecting remarkable effect of dislocation conduction.
Furthermore, we investigated surface conduction and scattering mechanism of surface electrons by
using Pb-(Bi,Sh)-Te topological insulator with high bulk resistivity.

As for Pb-(Bi,Sh)-(Te,Se) topological insulator, we could not obtain higher bulk resistivity than
Pb-(Bi,Sh)-Te topological insulator. However, we revealed that the semiconducting regions with
higher resistivity are locally distributed.



Bi-Sb
Bi-Sb
/ (FIB-SEM)
TEM
Pb-(Bi,Sb)-(Te,Se)
Pb-(Bi,Sb)-(Te,Se) Bi-Sb
Sb
Te/Se

Pb-(Bi,Sb)-(Te,Se)
Pb-(Bi,Sb)-Te

Pb-(Bi,Sb)-(Te,Se)
(Bi,Sb)-(Te,Se)

Pb-(Bi,Sb)-Te

(1)Bi-Sh

Sb10 at%
(Sb 13 at%)

)
)
)
Bi-
Te Se
(STEM/EELS)
Pb-
FIB-SEM
0.1 mm/h



(2)Bi-Sb 12
Bi-Sb '
FIB-SEM —~10
£ B
a L —
[1] 1 :El/ g L go% — ]
A A’ ? »U Ll S
1010-11 cm-2 10910 cm-2 % 6
u 3
84
B 3
Q
w2
50 K
0 1 1
0 100 200 300
Temperature (K)
1.Bi-Sh
(3)Pb-(Bi,Sb)-(Te,Se)
Pb-(Bi,Sb)-(Te,Se) 108 —— micro-1
STEM-EELS Te Se —— micro-2
80 —— micro-3
micro-4
- Milli-Se content y=0.30-A
[2] g
. o]
Pb-(Bi,Sb)-(Te,Se) E P
o 40
20
(3]
00 SIO 1(l)O 1%0 2(;0 2':!:0 300¢
T (K)
2. Pb-(Bi,Sh)-(Te Se)
( 2 (2K)

Pb-(Bi,Sb)-(Te,Se)

(4)Pb-(Bi,Sb)-Te

Pb-(Bi,Sb)-Te 2K
Pb-(Bi,Sh)-(Te,Se)

Pb-(Bi,Sb)-Te

(5)Pb-(Bi,Sh)-Te

Pb-(Bi,Sb)-Te

(6)_Pb-(Bi,Sb)-Te

Pb-(Bi,Sb)-Te

Pb-(Bi,Sb)-Te

SEM

TEM TEM

[1] H. Hamasaki et al., J. Phys. Soc. Jpn. 89, 023703 (2020).

[2] Y. Hattori et al., Sci. Rep. 10, 7957 (2020).

[3] Y. Tokumoto et al., J. Appl. Phys. 131, 185105 (2022).



4 4 0 3

Tokumoto Yuki Fujiwara Riku Edagawa Keiichi 9

High-Density Well-Aligned Dislocations Introduced by Plastic Deformation in Bil-xSbx 2019

Topological Insulator Single Crystals

Crystals 317 317
DOl

10.3390/cryst9060317

Hamasaki Hiromu Tokumoto Yuki Edagawa Kelichi 89

Conductive and Non-conductive Dislocations in Bi-Sb Topological Insulators 2020

Journal of the Physical Society of Japan

023703 023703

DOl
10.7566/JPSJ.89.023703

Hattori Yuya Tokumoto Yuki Kimoto Koji Edagawa Keiichi 10

Evidences of inner Se ordering in topological insulator PbBi2Te4-PbBi2Se4-PbSb2Se4 solid 2020

solutions

Scientific Reports 7957
DOl

10.1038/s41598-020-64742-6

Tokumoto Yuki Sugimoto Kyoichi Hattori Yuya Edagawa Keiichi 131

Electronic transport properties of 2022

Pb(Bi<sub>1?<i>x</i></sub>Sh<i><sub>x</sub></i>)<sub>2</sub>(Te<sub>1?<i>y</i></sub>Se<i><sub>y

Journal of Applied Physics

185105 185105

DOl
10.1063/5.0077002




13 0 5

Y. Hattori, Y. Tokumoto, K. Sagisaka, and K. Edagawa

Helical spin texture of Bi doped PbSh2Te4 topological insulator

APS March meeting

2021

Pb(Bi,Sb)2Te4

76

2020

Pb(Bi,Sb)2(Te,Se)4

2020

2020

Pb(Bi,Sb)2Te4

2020

2020




H. Hamasaki, Y. Tokumoto, and K. Edagawa

Dislocation conductivity measurements in micrometer-sized Bi-Sb topological insulators

NTTI (New Trends in Topological Insulators) 2019 and BEC (Variety and Universality of Bulk-edge Correspondence in
Topological Phases) 2019

2019

Y. Hattori, Y. Tokumoto, and K. Edagawa

Direct observation of Se ordering in Pb-based topological insulators

NTTI (New Trends in Topological Insulators) 2019 and BEC (Variety and Universality of Bulk-edge Correspondence in
Topological Phases) 2019

2019

Y. Tokumoto, H. Hamasaki, and K. Edagawa

Electrical conduction along dislocations in topological insulators

30th International Conference on Defects in Semiconductors (1CDS-30)

2019

Pb(Bi,Sb)2Te4

75

2020




Bi-Sb

2019 ( 165 )

2019

MnBi2Te4

2019

2019

Pb(Bi,Sb)2(Te,Se)4

75

2020

Y. Tokumoto, K. Sugimoto, and K. Edagawa

Achieving bulk-insulating states in Pb(Bi,Sh)2(Te,Se)4 topological insulator

31st International Conference on Defects in Semiconductors (I1CDS-31)

2021




Pb(Bi,Sb)2(Te,Se)4

2021

2021

http://www.tokumoto.iis.u-tokyo.ac.jp/




