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Study on stripe-type antiferro magnetic cuprates with the two-leg ladder
structure

Yoshinori, Imai
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In this study, we investigated the electronic properties of a copper oxide
ACu203 with a two-legged ladder structure. By using a high-pressure synthesis method, we have
established a method to prepare Mgl-xLixCu203, and have succeeded in extending the solid solution
limit for Li from x = 0.12 to x = 0.60. The temperature dependence of the electrical resistivity in
Mgl-xLixCu203 is insulator-like, despite the finite contribution of the electronic specific heat.
This is due to the localization of the doped hole carriers, which is caused by the chemical disorder
of the atomic sites.



50 K

CUOz

Sr14.4CaCuz4041 (M. Uehara, J.Phys. Soc. Jpn. 1996)
BaFe,S; (H. Takahashi, Nat. Mater. 2015)

BaFe;Ss
(a) )
Sr14xCaClz4041 09 w
Cu-O gﬁp ﬁ ’ ] e
K °°,o" ’ 8
8
J ) ff’
a b
(b) ©c@©-0°09+0-0N
G029 C—°:°=°—°‘ o)
1 2 ACU-0s 0:0:0°0¢0°0-°
(A=Mg, Ca) Cu > Q@ Qo0 G090
CLLO 0«0 o—o—cﬂ Q-2
©--0-2o9 © G—<-0-2-9
b
(o o o o o
BaFe)S3 (©) *0‘ ¢~"'°‘ e°0
Mg Li G, P S, 9 @
[+ ; Qo O Q
o ° o °
M gl.XL i «CU203 Li b
X =0.12
ACu,03(A=Mg, Ca)
@ ,(b)ab ,(b)bc
ACu,03 (A=Mg, Ca)
M gl.XL i «CUux03 Li
Li M gl.XL i «CU203
MgCu,0Os 94K Li
A Ca
CU203
ACu,0O3 Cu03

ACu,03 A=Mg, Ca Li,Na Sc



)

Ni-Cr-Al
3 GPa
(a) T T . ©) 4 T T
o] e
% of A
691 % » m 0 80
A (nm) Poump (MPa)
€Y (D)
(b) Peai
Ppump
(2) Mgl.xLixCU203
MgCu:03 Mg Li :
X 06f @
x=0.60 e
Li 2 04
o0
Li N2 o
Mgl-xLixCu203 ° O o o o o
x=0.12 0.0+
x=0.60 (b)
100,
)
Z 50
x = 0.6-1 X x=0060 & ° %
° o
ok : oo ¢ 00 Q
MgixLixCuO3 x=0-0.60 20t ©
x=0 S ¢ o
10° Qcm X = 0.60 E o
10" Qcm Li Mool o o
—
5 £
?\ o
0 1 1 1 1
eXp(EglszT) 0 0.2 0.4 0.6
3 X
@ x=0.60 MguLixCliz:0s ()
3GPa Ey (b) Tn (0)
Li  x
> 14
Sr0.4Cau136CU14041 3.5GPa
MgCu.03 94 K
L| M gl-xLixCu203 X= 0'
0.60
Tn
(b) Li TN x = 0.60 Tn=4K
Tn
C=yT+ BT
4 (© x=0 y=0
x=0.30-0.60
Li M@uxLixCu0O3 x = 0-0.60



x=0-0.30 Eq Tn
X X =
0.30-0.60 Eg Tn Li
x = 0.60 Cu
0.30
CuO:2 2 Cu 0.05
X
x=0.60 +2.30 x=0.30-0.60
x = 0.30-0.60
y=10.6-16.1 mJK? mol
x=0.30-0.60
x=0.30-0.60
1 VRH
x =0.30-0.60
Mgl ixCuz03
Mg1xLixCu03 3 M gZ+ Li* Cu?
MgLi cu?
Cu Mg?* Li* Cu Li
Mgl ixCuz03
Cu,03 M g2+ Li*
MQ1xLixCu03  Cu03
Cu-O-Cu 105 Cu:0s Cu203
2 Sr14.xCaxCu24Oa1 Cu-O-Cu 180
x=0.30-0.60 Tn
Tn=3-6K Li* Mg?*
Cu? Li
Cu
Li
x=0.35
x=0
x=0.35
(3) ACuz0s
Mgl ixCU203
Cu0s
3 Mg?* Li* Cu?*
Mg Ca
ca?t Cu?*
CaCu,03
Cap-xNaCu203 CaCu,03
Na
CaCuO> CaCu:03  CarxNaCu203
Mgl ixCu03
Li  x=0.30 Mg Ca
Mgo.7yCayLio3Cu,03 ca* Cu
Cu Mg?*
X y= 0-0.20 Mgo_7.yC8yLio_3CU203
1K
Ca
Li* Cu?*



(4)

M gl.xLixCU203

Sr14xCaCu240m

BaFe,Ss Sr14xCalCu404 X =9-11.5

100 mJK Cu-mol

mJK Cu-mol
M gl.xLixCU203

CurieWeiss
Bonner-Fisher

xL | xCu203

Cu

M gl.xLixCU203

BaFeSs  Sr1axCaCuz40a1

BaFe:Ss  Sr1xCaCuz40a41
BaFe;Ss

M gl.xLixCUZOa

BaFe;Ss

90-120

M gl_xL i xCUzO3
10%-10*
M gl_xL i xCUzO3

M O1-



3 3 1 0

Yoshinori Imai, Koya Sasaki, Takuya Aoyama, Kenji Shirasaki, Tomoo Yamamura, and Kenya Ohgushi 101

High-pressure synthesis of heavily hole-doped cuprates Mgl xLixCu203 with quasi-one- 2020

dimensional structure

Physical Review B 245112/1-7
DOl

10.1103/PhysRevB.101.245112

Satoshi Imaizumi, Takuya Aoyama, Ryota Kimura, Koya Sasaki, Yusuke Nambu, Maxim Avdeev, 102

Yasuyuki Hirata, Yuka lkemoto, Taro Moriwaki, Yoshinori Imai, and Kenya Ohgushi

Structural, electrical, magnetic, and optical properties of iron-based ladder compounds 2020

BaFe2(S1 xSex)3

Physical Review B

035104/1-13

DOl
10.1103/PhysRevB.102.035104

Imai Yoshinori Konno Katsuya Hasegawa Yoshinao Aoyama Takuya Ohgushi Kenya 99
Hydrated lithium intercalation into the Kitaev spin liquid candidate material o ?RuCl3 2019
Physical Review B 1-7

DOl
10.1103/PhysRevB.99.245141

24 1 1

BaFe2(S1-xSex)3 -11

2020

2020




RuCI3

2020
2020
Kitaev

2020
2020
Kitaev

2020
2020

2020




BaFe2X3 (X = S se)

61

2020

H. Fujihara, Y. Imai, W. Yamada, T. Aoyama, R. Takahashi, K. Nawa, M. Hagihala, D. Okuyama, S. Torii, T.Kawamata, H. Gotou,
M_Kato, T. J. Sato, K.Ohgushi

Ligand substitution effect of Kitaev-spin liquid candidate materials Rux3 (X=Cl, Br, and I)

2020

Takuya Aoyama, Rinto Nojima, Yoshinori Imai, and Kenya Ohgushi

Pressure-induced orbital switching in iron-based ladder material BaFe2(S1-xSex)3

2020

a -RuCI3 1l

76

2021




Rul3

76

2021

Kitaev Rux3 (X = CI, Br, 1)
76

2021

o -RuX3(X=Br, 1) NMR
76

2021

BaFe2X3(X=S, Se) 57Fe

76

2021




Kitaev a -RuCl3

4
2019
a -RuCl3

2019

2019
s s , , , , , N. Saini

RuCI3

2019
2019

Yoshinori Imai

Hydrated alkali metal intercalation into Kitaev spin liquid candidate material a -RuCI3

AIMR Workshop on Quantum Materials and Spintronics: Spin, Topology and Superconductivity

2019




Katsuya Konno, Yoshinori Imai, Yoshinao Hasegawa, Takuya Aoyama, Kenya Ohgushi

Alkali metal intercalation effect on a Kitaev spin liquid candidate material a -RuCI3

GP-Spin Student Organized Seminar 2020

2020
a -RuCl3 11
75
2020
AxRuCI3 yH20(A = Li, K, Rb)
75
2020

BaFe2(S1-xSex)3

75

2020




Bal-xKxMn2As2

74
2019
Kitaev a -RuCl3
74
2019
BaFe2(Sel-xSx)3
74
2019

(Ohgushi Kenya)




(Aoyama Takuya)




