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 Levitation mechanism of bending electromagnetic suspension for flexible steel plate 
(Fundamental consideration on vibration characteristics using FDM) 
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Fig.1 Time history of analyzed displacement of steel plate. 
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Fig.2 Time history of analyzed displacement of steel plate.  
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Fig.3 Relationship between electromagnet angle and 

standard deviation of analyzed displacemen.t 
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The effect of atomic disorder in nitrogen-doped FeNi alloys with high magnetic anisotropy 
Zi-Jian Qiao1, 2, M. Tsujikawa2, 3, M. Shirai2, 3 

(1 Grad. Sch. of Eng., Tohoku Univ., 2 RIEC, Tohoku Univ., 3 CSRN, Tohoku Univ.) 
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[1] P. Rani, et al., J. Alloys Compd. 835, 155325 (2020). 
[2] A. van de Walle, et al., CALPHAD, 42, 13-18 (2013).
[3] G. Kresse and J. Furthmüller, Phys. Rev. B 54, 11169 (1996). 

(b)

(a)

Fig. 1. Energy difference between ordered and 
disordered phases of L10-FeNi and FeNiN0.5 (a) 
and magnetic anisotropy energy dencity Ku as a 

function of the degree of order S for both alloys 
(b).
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La1−xSrxMnO3 /BaTiO3(100)
, , ,

( )

Modification of magnetic anisotropy of La1−xSrxMnO3 thin film/BaTiO3(100)

S. Ishikawa, S. Komori, K. Imura, T. Taniyama

(Nagoya Univ.)

1

La1−xSrxMnO3(LSMO) Sr x = 0.5

1) x = 0.3 LSMO/

BaTiO3 (BTO)

2) BTO

3) x = 0.3

- x = 0.5

4) x = 0.5 LSMO/BTO BTO

2

Fig. 1 Out-of-plane XRD pattern.* de-

notes the diffractions from BTO substrate.

M
r/
M
s

Fig. 2 Polar plots of the normalized rema-

nent magnetization at 210 K and 100 K.

Fig.1 La0.55Sr0.45MnO3(20 nm)/BTO(100) X

500 Oe BTO

(278 K) (183 K)

183 K 114%

Fig.2 BTO (210 K) (100 K)

90

BTO

LSMO x = 0.5, 0.55

JST CREST, JPMJCR18J1 JSPS , JP21H04614,

, JPJSBP12 197716
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Magneto-electric effect of ferroelectric and ferromagnetic oxide laminated films prepared 

by metal organic decomposition 
T. Ichinomiya, K. Kamishima, K. Kakizaki 

(Saitama Univ.) 

1)

(ME)
CuFe2O4 (CuFO) Ba(Ti0.9Zr0.1)O3 (BZT)
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ME

CuFO BZT/ CuFO/BZT ME
 

MOD Ba Zr Ti Cu Fe
(SYMMETRIX) Ba(Ti0.9Zr0.1)O3 CuFe2O4

24
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Fig. 1 CuFO BZT/CuFO/BZT X
BZT CuFO

tCuFO=160 nm BZT CuFO
tCuFO=210 nm BaFe2O4 BZT Ba

BZT/CuFO CuFO Fe
 

Fig. 2 Hdc=4.11 kOe
ME tCuFO=50 100 nm BaCO3

CuFO BZT
ME 20.4 25.2mV/cm Oe

tCuFO=160 nm ME 48.2 mV/cm Oe
tCuFO=210 nm

BaFe2O4 BZT
CFO

1) T. Kimura, T. Goto, H. Shintani, K. Ishizaka, T. Arima, Y. Tokura: Nature, 426 (2003) 55. 

Fig. 1 X-ray diffraction patterns 
of BZT/CuFO/BZT laminated 
films with various CuFO layer 
thicknesses (tCuFO). 

Fig. 2 The ME voltage 
coefficient for BZT/CuFO/BZT 
laminated films depends on the 
CuFO layer thickness. 
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BiFeO3  
Bi  

   
( ) 

Development of BiFeO3 based multiferroic thin film materials with large saturation magnetization and 
perpendicular magnetic anisotropy – Effect of substitution element against Bi on magnetic properties – 

S. Yoshimura, T. Ozeki, R. Suzuki, K. Takeda, D. Yamamoto, G. Egawa 
(Akita Univ.) 

(E) (H) (M ) (P)

(Ms ) (Ku )
(Hc ) (P) Kerr ( k )

70 emu/cm3 Ms 4 kOe Hc (Bi0.4La0.6)(Fe0.72Co0.28)O3 [Co/Pd]n 

1) [Co/Pd]n 75 

Ms Ku (Hc / Hc// ) BiFeO3 

Bi Ca, Sr, Ba La, 
Nd, Sm, Gd Ms Hc / Hc//  

(Bi0.4-0.5A0.6-0.5)FeO3 A = Ca, Sr, Ba (BAFO) (Bi0.4-0.5L0.6-0.5)(Fe,Co)O3 L = La, Nd, Sm, Gd
(BLFCO)  ( 200 nm) DC 100 kHz 150 W

2:1 Si /Ta(5 nm)/Pt(100 nm) Ta
Pt 400 ℃ BAFO BLFCO 700-860 ℃

(XRD) (VSM) Kerr  

Table.1 BAFO BLFCO Ms Hc / Hc// k 

 ( Bi) Fe Co
XRD BiFeO3 (111)

BAFO BiFeO3 

Bi Ms 90 emu/cm3 Ca
Ms 

Hc / Hc// 1.0 k 

BLFCO Ms Nd
140 emu/cm3 Hc / Hc// k 1.0 0.1

(Bi,La)(Fe,Co)O3

Co Ms Hc

/ Hc// k Bi
3

Fe Co 2

Fe Co
2)  

 1)  , 43 , 
25aB-3,  2)  , 45  

Table 1  Magnetic properties of BiFeO3-based films  
with various substitution element against Bi. 
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Fig.1 Dependence of 
saturation magnetization on 
Co concentration of Bi-(Ba, 
La)-Fe-Co-O films. 

Fig.2 Dependence of Hc  / Hc 

// on Co concentration in 
Bi-(La, Ba)-Fe-Co-O films. 

BiFeO3  
Fe  

 
( ) 

Development of BiFeO3 based multiferroic thin film materials with large saturation magnetization and 
perpendicular magnetic anisotropy – Effect of substitution element against Fe on magnetic properties – 

T. Ozeki, D. Yamamoto, G. Egawa, S. Yoshimura 
(Akita Univ.) 
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(Bi1-xBax)FeO3 92 emu/cm3 1) 

(Bi1-xLax)(Fe0.72Co0.28)O3 70 emu/cm3

2)  3 Bi 3 La
Fe(Bi,A)(Fe,Co)O3(A=Ba, 

La) Fe Co  
(Bi,A)(Fe,Co)O3 (A=Ba, La) (BBFCO) (BLFCO) ( 200 nm) DC

Si Ta(5 nm)/Pt(100 nm)  Ta 
DC Pt RF 400 BBFCO BLFCO DC

695 Pt BBFCO BLFCO
VHF (Ba or La)-Fe-O Fe

Co Bi Co
DC 100 kHz 150 W ON:OFF 3 : 2

X EDS (VSM)
 

Fig.1 BLFCO BBFCO Fe Co
Bi La

Ba 40 60 at% BLFCO
La Co Co 28 at%

78 emu/cm3 A La B
Co

BBFCO Co 90 

emu/cm3  Co (Bi1-xBax)FeO3

Co (Bi1-xBax)(Fe0.78Co0.22)O3

Ba 50 55 at% 40 45 

at% A Ba A
Ba B Co 50

60 at% Fig.2
(Hc ) (Hc //)

(Hc  / Hc //) Fe Co
Co

BLFCO
BLFCO

Fe Co  
 1) S. Yoshimura et al., JJAP-STAP, 57, 0902B7 (2018). 
2) M. Kuppan, S. Yoshimura et al., Scientific Reports, 11, 11118 (2021). 

BLFCO 

BBFCO 

BBFCO 

BLFCO 
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Fig. 1, XMCD at V, Mn, and Co L-edges in Mn2Co1-xVxAl films for x= 0, 0.33, 0.5, 0.66, and 1.  
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