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Microscopic observation of magnetic and electric states using optical imaging
techniques

MANAKA, Hirotaka
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Using optical imaging measurement techniques, spatial distributions of
magnetic and dielectric states were observed. In antiferromagnet KNiF3, several optical domains
appear when external force was applied, and their shapes change below the antiferromagnetic phase
transition temperature. In quantum paraelectric SrTiO3, stress-induced ferroelectric phase
transition was observed by applying external force. When external force was applied along [001],
slip planes appeared along [-11-1] and [1-11]. When the temperature further decreased below 20 K,
almost the uniform ferroelectric state appeared. On the other hand, when external forces were
applied along [1-10], many slip planes were generated, and strain concentration also appeared around

the dislocations, but the ferroelectric phase transition did not occur.



1 C [RZowEsE] *7“7%5’7?/%\192
(A5

B FEE) BTEME |

' FEE e 7

- FOFEEMEE | EEEL XET

g\:agl <I | | | > | |
10mm Tmm 100um 10um Tum 100nm 10nm
1.
(¢)) KNiF;
KNiF; 246 K :
G KNiF3 (001) at 24 MPa
2955K
: MATAAVAVAY
. [100]
KNIF; .
2 24 MPa
, (295.5 K)
, (30.1 K) ,

150 _ 120 _
, 1 27 1 @
12035 90 3

R R 5 he=)

Rm R

_90 EE _60 ﬁ’
. s doo & o

0.|.|.1,|. ol vt 1 W1 1Y
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Position (mm) Position (mm)

2. KNiFsz



) A KNiF;(001)

3 20r | /"_ "
E 200F 24\viPa /— ]
N ]-m_ : i
246 K 1001 17MPa /_
, 5oL 10MPa T i TN ]
3MPa ‘;\ﬁ\i/ .
0 : : , :
~ 180F Ta ]
g 3MPa 1
T 1501 i
120+
- 10MPa 17MPa
%_
0 10 20 3w
Temperature (K)
3. KNiF;
SrTiO3 (110) o0 =231 MPa
= 3000K g
fir | sEmist
300nm S L9
<= 0°
<~
Onm 4 A ;K,E-
14.0 K
(V=73
300nm
Onm % SN
4. SrTio; [001] 231 MPa
@) SrTiO;
SrTi03 .
SITiO; (o// [001])
500}
/8\400_—
o=
300}
200} ® AreaB (T,= 114.7 K)-
4 231 MPa [001] 100'_ O AreaC (T,=112.9K) |
I o =231 MPa |
00 3060 90 120 150
[-11-1] [1-11] Temperature (K)
5. SrTi0; [001]
<111>



6

]120

231 MPa [001] . 4 B C
112 114 K
(7o) 20 K
StTiO3 (110) o =73 MPa
13.0K 13.0K
GEL LG LG
000007
S = ey
= 700nm 90°
FEo < ‘ il “‘”
g v T e
[001] Onm
6. SrTi0; [1-10] 73 WPa
73 iPa [1-10] ___STiOg(o//[110)
200 T =
[1-10]
3 ®, E, F)

V.

0~ 30 " 80 90 120 150
Temperature (K)
7. SrTi0;  [1-10]

(deg.)

(deg)



11 11 2 7

Hayashida Shohei Hagihala Masato Avdeev Maxim Miura Yoko Manaka Hirotaka Masuda Takatsugu

102

Magnetic order in the chemically substituted frustrated antiferromagnet CsCrF4

2020

Physical Review B

174440(1)-(6)

DOl
10.1103/PhysRevB.102.174440

Hiroi Masahiko Nishiinoue Sora Shigeta lduru Ito Masakazu Koyama Keiichi Kondo Akihiro 103
Kindo Koichi Watanabe Isao Fujii Muneaki Kimura Shojiro Manaka Hirotaka Terada Norio
High magnetic field properties in Ru2-xFexCrSi with antiferromagnetic and spin-glass states 2021

Physical Review B

094428(1)-(12)

DOl
10.1103/PhysRevB.103.094428

M. Hagihala, S. Hayashida, M. Avdeev, H. Manaka, H. Kikuchi, and T. Masuda 4

Magnetic states of coupled spin tubes with frustrated geometry in CsCrF4 2019

npj Quantum Materials 14(1)-()
DOI

10.1038/s41535-019-0152-5

H. Manaka, H. Morita, T. Akasaka, Y. Miura, M. Hagihala, S. Hayashida, M. Soda, and T. Masuda 88

Substitution Effects on Magnetic Ground States with Geometrical Spin Frustration in Triangular 2019

Spin Tubes Formed in CsCrF4 and o -KCrF4

Journal of the Physical Society of Japan

114703(1)-(13)

DOl
10.7566/JPSJ.88.114703




H. Manaka, K. Tateishi, and Y. Miura

88

Real-space Imaging by Magnetic Birefringence for KNiF3 Under Inhomogeneous Stress

2019

Journal of the Physical Society of Japan

124702(1)-(9)

DOl
10.7566/JPSJ.88.124702

Hirotaka Manaka, Hirofumi Nozaki, and Yoko Miura

969

Development of birefringence imaging techniques under high electric fields

2018

Journal of Physics: Conference Series

012119(1)-(6)

DOl
10.1088/1742-6596/969/1/012119

Kazuki Matsui, Takayuki Goto, Hirotaka Manaka, and Yoko Miura

969

133Cs-NMR Study on the Ground State of the Equilateral Triangular Spin Tube CsCrF4

2018

Journal of Physics: Conference Series

012108(1)-(5)

DOl
10.1088/1742-6596/969/1/012108

M. Hiroi, S. Ishikuma, I. Shigeta, K. Koyama, A. Kondo, K. Kindo, H. Manaka, and N. Terada

969

Magnetization and magnetic phase diagram of Heusler compounds Fe3-y(Mnl-xVx)ySi (y =1 and 1.5)

2018

Journal of Physics: Conference Series

012099(1)-(6)

DOl
10.1088/1742-6596/969/1/012099




M. Hiroi, T. Nonoyama, G. Adachi, I. Shigeta, H. Manaka, and N. Terada

969

Magnetic properties of Heusler compound Fel.3Mnl.7Si

2018

Journal of Physics: Conference Series

012098(1)-(6)

DOl
10.1088/1742-6596/969/1/012098

Yoko Miura, Kazuya Okumura, Takumi Fukuda, and Hirotaka Manaka

696

Observation of Ferroelastic Domains in Layered Magnetic Compounds Using Birefringence Imaging
System

2018

Journal of Physics: Conference Series

012153(1)-(6)

DOl
10.1088/1742-6596/969/1/012153

T. Nonoyama, R. Kato, I. Shigeta, M. Hiroi, H. Manaka, and Norio Terada

Magnetic transition in the Heusler compounds Fe3-xMnxSi

2018

AIP ADVANCES

115018(1)-(6)

DOl
10.1063/1.5080429

18 0 2

H. Kikuchi, M. Hagihala, H. Manaka, S. Asai, S. Itoh, and T. Masuda

Inelastic Neutron Scattering in Kagome-Triangular Lattice CsCrF4

International Conference on Strongly Correlated Electron Systems, SCES 2019

2019




CsCrF4

2019
2019
(CH3NH3)2CuCl14
2019
2019
SrTi03
2019 80
2019
CsCrF4
55

2019




SrTio3

2019

2019

(C2H5NH3)2CuC 14

2019

2019

Fe3-xMnxSi

125

2019

(C2H5NH3)2CuC14

75

2019




T. Nonoyama, R. Kato, I. Shigeta, M. Hiroi, H. Manaka, and Norio Terada

Magnetic transition in the Heusler compounds Fe3-xMnxSi

International Conference on Magnetism

2018
2018
2018
CsCrF4
2018
2018
(C2H5NH3)2CuCl4
2018

2018




SrTi0o3

79

2018

CsCrF4

User Group Meeting on MLF Spectrometers DIRECTION 2018

2018

CsCrF4

18

2018

MnNiGe-CoNiGe

124

2018




SrTi03

74

2019




