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We focused on € -Fe203, a promising candidate for room-temperature
multiferroic materials. However,e -Fe203 has a large leakage current due to valence fluctuation,
making it difficult to measure its ferroelectricity. This leakage current can be suppressed by
replacing iron with trivalent nonmagnetic elements, but the replacement with nonmagnetic elements
makes the magnetic phase transition temperature lower. We focused on the fact that the magnetic
interaction 1n € -Fe203 varies greatly depending on the occupied sites of magnetic elements, and
confirmed the improvement of magnetic properties by changing the site occupancy of magnetic elements

in the thin film by epitaxial strain.



e-Fe203 e-Fe20s

[1]
e-Fe20s
Al Ga
[2]
e-Fe20s3
e-Fex0s3
( ~20nC/cmz2)
[3] e-
Fe203
e-Fe>03 1 3 6
(A B C) 4 (D) 4
Al Ga 4 4
D A C
[4]
e-Fe20s3 e-Fex03
4
Al Al e-Fe20s3 PLD
Nd:YAG 4 () =266nm)
a-Al203, a-Fe203
1450 X (XRD)
SmartLab, Rigaku
(GDS)
(MPMS)
bla=\3  bla<\3
b”," h“‘s
e-Fe>03 \\‘\ /’/’
e-Fe203 bla 3 a -
b/a =3 e-Fe203 o —
SrTiOs(111)
e-Fe20s3
3 Al e-Fe203 XRD



e-

[6]

Intensity (arb. units)

bla

10 20 30 40 50 60 70 80 90

Al _Fe O

L7007 7030 3

Al l,:‘ﬁFeﬂ.MOZ\

Al Fe O,

0917 L0973

Al  Fe O

044" V1563

26 (deg.)
3 e-AlyFer O3 XRD
O O, 5. . . P 08P
B Film
= | @ Powder
1.728 - .
[ ]
™
1724 ® ¢ =
. ,
1720 - - N
1716 b
00 02 04 06 08 10 12 14
Al content (x)
4 8‘A|xF€2—xO3

b/a

XRD Al
Fe20s3 Al 0-1.7
Al
Fe+3 Al3+
a b b/a
b/a
b/a
b/a
V3
AlFeO3
314K 250K [5]
60K
GaFeOs (SG)
(SR)
Ga 4
b/a
AlFeO3
b/a Al
4
[1] J. Jin et al, Adv. Mater., 16, 48-51 (2004)
[2] L. Machala et al, Chem. Mater., 23, 3255-3272 (2011)
[3] B- N. Rao et al, J. Mater. Chem. C, 8, 705-714 (2020)
[4] S. Ohkoshi et al, J. Phys. Chem. C, 113(2009), 11235-11238
[5] U. Luders et. al., Phy. Rev. B 71, 134419 (2005)

[6] M. B. Mohamed et.al., J. Alloys. Compd., 492, pp L20-L27 (2010)

100

V3



2 0 0
Hamasaki Yosuke Yasui Shintaro Katayama Tsukasa Kiguchi Takanori Sawai Shinya Itoh Mitsuru 119
Ferroelectric and magnetic properties in <i>e </i>-Fe<sub>2</sub>0<sub>3</sub> epitaxial film 2021

Applied Physics Letters

182904 182904

DOl
10.1063/5.0063021

Itoh Mitsuru Hamasaki Yosuke Takashima Hiroshi Yokoi Rie Taguchi Ayako Moriwake Hiroki 51
Chemical design of a new displacive-type ferroelectric 2022
Dalton Transactions 2610 2630

DOl
10.1039/D1DT03693A

Bi LaTa04

34

2021

LaTa04

Bi

2022




Y. Hamasaki, S. Yasui, T. Katayama, and M. Itoh

Phase control in multiferroic ScFe03 film

MRS Fall meeting 2022

2022




