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Material integration and device design for ferroelectric and

dielectric thin films with ferromagnetic spin ordering
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Fig. 3 Zr content dependence of the
saturation magnetization at 5K of
the BFZ0 films.
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Fig. 4 Fe 2p core—level XPS spectra using a

soft—X-ray radiation of Av= 2100 (a) and
3100 eV (b) for the x=0.2 samples.
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Fig.5. (a), (b) HR-TEM images for the BFZO(x=0.7)
thin film; (c¢) FFT image of. (b); (d)-(f)
Fourier filtered images of. (b).
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Fig. 6. Cross sectional STEM image (a) and
FeKo X-ray mapping pattern (b) for the
x=0. 8 sample. The brighter dots in figure
(b) denote that the larger amount of the Fe
ions is included in the film. The line
profiling of the molar composition
analyzed by EDS at the position of A-B in
the STEM image (c).

Z DRI O E &SP OFERN D, B A
N KB Fe OEIE, 3725 Fe/ (FetZr)
£ 0.34 THY, EPEFEBROEHETHD
® Fe/ (FetZr)=0.22 L VA LM KEWT &
Do T-.

®F LD

Fe %1 MA A2 D Zr EHLIZ L D BaFeO, 5
BARE ALV R DR, BERRFE O UGE AR
F, FTOYMEERERF L. ERL -
Ba(Fe Zr, )0, s T B ¥ 3 v LiERILEE T 5
S L, D TEN kM & i
EWHEEM AR o7, £77, 70-80%7Zr &
AT T2 CIE, BALOBEERERB RS
Nz, ZThoDOERELREIE Zr I2 X 5 Fe ¥
A M OBERUM O BEXRBOME, £-Fh
\Z&D Fe OA A A DOZEITER LTV
HEEBEZOLND., BlEINT-HLORIFILZ
D Fe OMBEBIY, S A7 v FEMHE
WO FE D JRFTAIC Fe 1 A3 @\ O iE sk
DIFFEIC L D MR 180° #RASHARS & D1
MZEBEDTHD. ZbOFERIT, Ir &
#i 1 7= BaFeO, = &% & o ¥ /LIRS BEMER
ERHEE LS LT SN D et 2 Re 4
HHDTHD.

5. ERRERE
(BFgEfFE . WFFE o3 K ONEEARF TR 12
AR

UdEsEamsa) G 71

@ K. Katsube, T. Matsui, H. Yamamoto, Y.
Baba, N. Hirao and A. Iwase, Effect of
oxygen partial pressure on the
structural and magnetic properties of
Ba (Fe, Mn, ;) 0,5 epitaxial thin films,
Journal of Applied Physics, vol. 105,
No. 7, pp. 07D904-1-3 (2009) 2 FHifT.

@ H. Kanatani, H. Kume, and T. Matsui,
Magnetic properties of SrTi0,—buffered
Ba(Fe, ,Z1r, 3) 0,5 films on  Si(001)
substrates, Journal of Applied Physics,
vol. 105, No. 7, pp. 07D907-1-3 (2009)
HHH.

© Az, BEMETEREFEYERIE & T
JAERETIME, —a—tTFI v L H—,
vol. 38, pp. 26-37 (2008) ZxFHTiE.

@ T. Matsui, A. Iwase, H. Yamamoto. N.
Hirao and Y. Baba, Magnetic origin in
Ba(Fe,_Zr ) 0,5 single—crystal films on
SrTi03 substrates, Photon Factory
Activity Report 2007, vol. 25B, pp.
142-142 (2008) A HifE.

® T. Matsui, R. Sato and H. Tsuda,
Valence state and spatial distribution
of Fe ions in ferromagnetic
Ba(Fe,_Zr ) 0,5 single—crystal films on
SrTi0, substrates, Journal of Applied
Physics, vol. 103, No. 7, pp.
07E304-1-3 (2008) ##HiAH.

® T. Matsui, E. Taketani, R. Sato and K.
Morii, Origin of the leakage current in
Zr—substituted magneto—dielectric
BaFe0, 5 single—crystal films on (001)
SrTi0, substrates, Journal of Physics
D: Applied Physics, vol. 40, No. 19, pp.
6066-6070 (2007) ZFHiAT.

@ T. Matsui, S. Daido, N. Fujimura, T.
Yoshimura, H. Tsuda and K. Morii,
Effect of Bi substitution on the
magnetic and dielectric properties of
epitaxially grown BaFe, ;Zr, ;0,5 thin
films on SrTi0; substrates, Journal of
Physics and Chemistry of Solids, vol.
68, No. 8, pp. 1515-1521 (2007) &t
A

(Fa%&R) Gt 9th)

@ K. Katsube, T. Matsui, H. Yamamoto, Y.
Baba, N. Hirao and A. Iwase, Effect of
oxygen partial pressure on the
structural and magnetic properties of
Ba (Fe, Mn, 5) 0,5 epitaxial thin films,
53" Magnetism and Magnetic Materials



Conference, 2008. 11. 11, Austin TX USA.

@ H. Kanatani, H. Kume, and T. Matsui,
Magnetic properties of SrTi0O,—buffered
Ba(Fe, ,Z1r, 3) 0,5 films on  Si(001)
substrates, 53" Magnetism and Magnetic
Materials Conference, 2008.11. 11,
Austin TX USA.

® H#LWH:YK *ﬁ#ﬂz Ba (Fe, ;Mn, 5) 0 ;

HfE LRI B1T DFe, Mn @ﬁﬁiiﬂdiﬁ?\
& EMRRE, BARSRTS 2008 Rk
(5 143 1) K=, 2008.9.24, i

@ @R HHEm, HFLZ, SrTio, 23y 7
7 B 12 W 7= si(001) £ kb oo
Ba (Feg ,Z1 ¢) Oy o 75 O et Mo OV BB
ST B A4 B 2y 2008 AEAK A (55 143 1))
jt £, 2008.9.24, fE

® % #ﬂZ,@éﬁ%%%ﬁ%T%%ET
G, =2 —t 7 I v 7 AMEES
%5 183 [IAFJE4:, 2008.8.29, KK

©® @rHHm, HFLZ, Si(001)Ftk b~
DWNERS B R EBa (Fe, Zr,) 05 s O Hif
pup R & B S L7 REH e g O mE, B
K@ 2008 FERM) (5 142 7)) K=
2008. 3. 26, HIT.

@ T. Matsui, R. Sato and H. Tsuda,
Valence state and spatial distribution
of Fe ions in ferromagnetic
Ba(Fe,_Zr ) 0,5 single—crystal films on
SrTi0, substrates, 52™ Magnetism and
Magnetic Materials Conference,
2007. 11.7, Tampa FL USA.

® KHF <z, EERLE, HEHK,
Ba(Fe1 Zr)0, s T E 5 Xy VREMERSE
RGOS L VBRI, AR
BB 2007 SRR (55 141 A1) K=
2007.9.19, k&,

© Wk, BHRlz, a7 A A Mg
{b#Ba (Fe,_Mn,) 05, HELRS fi I D 5 il &

BRREE, BAGRFS 2007 R
(%5 141 [8]) K4, 2007.9.19, 5.

6. HFFERHAK

(1) WFzefRE

¥ H: F)z (MATSUI TOSHIYUKI)
KEFFSE R « KRBT TAF9ERE - HEHR
JeE 5 1 20219372

(2) g sy

HH K (TSUDA HIROSHI)
KIRIFSLRE: « KRBT TEarseRt - iz

MFEE %5 80217322



