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Metastable phase Y Fey, fabricated by arapidly quenched method
H. Suzuki
(Research & Development Group, Hitachi, Ltd.)
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Fig. 1: X-ray powder diffraction patterns of rapidly quenched ribbons after annealing at 900 °C and 1000 °C for 0.5 hours.
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Structural and magnetic properties of FeCo thin films
N. Inami, T. Ueno*, T. Hasegawa**, S. Ishio**, K. Ono
(KEK, *NIMS, **Akita Univ.)
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Tetragonal distortion and magnetic properties of (Cu,Co)Fe,O4 particles via Jahn-Teller effect
H. Latiff, M. Kishimoto, S. Sharmin, E. Kita and H. Yanagihara
Institute of Applied Physics, University of Tsukuba

Introduction
Cobalt ferrite (CFO) can exhibit large magnetic anisotropy, Ky under certain symmetry reduction
conditions. Extraordinarily large Ky of almost 10 Merg/cm?® obtained by introducing a tetragonal
distortion (c/a<1) in the structure has been reported in epitaxially strained CFO thin films [1]. Since
epitaxial strain is limited to thin films, development of the material in the form of nanoparticles is
necessary for bulk production. The introduction of lattice distortion via Jahn-Teller (JT) effect by
substituting Cu?* ion in the B-sites of spinel Fe3O, particles has been proposed [2]. However, due to
the oxidation of Fe?* to Fe®* at high temperature, no JT distortion could be confirmed. To explore the
JT distortion, the B-site ion of the spinel ferrite has to be highly stable in the divalent state, such as for
Co?*. In this study, we report the fabrication of cobalt substituted — 7 ,
copper ferrite and the effect of tetragonal distortion on its I (a) as-fluxed
magnetic properties. © Spinel-cubic

. e CuO
Experimental procedures
(Co,Cu)Fe,04 particles were prepared by coprecipiation and flux
methods. The aqueous solutions containing Co?*, Cu?*, and Fe**
were mixed with NaOH aqueous solution, and heated at 95°C for
3 h to form a precipitate. This was then mixed with KBr flux,
and heated at 850°C for 3 hours. The obtained particles were next
rinsed with water to remove the KBr flux. Finally, the particles
were subjected to heat treatment at 900°C for 2 h, followed by
furnace cooling. Characterizations were performed using x-ray
diffraction (XRD) and a vibrating sample magnetometer (VSM) 20 30 40 50 60
at room temperature.
Results 20 (deg.)
parties afe lx treatment. The stucture 1 that of 5 7191 XRD. patirs of (2) as-fluved
cubic spinel structure with faint traces of CuO. After heat and ~(b) ~heat-treated  (Cu,Co)Fe0s
treatment at 900°C for 2 h, tetragonal spinel phase could

(b) heat-treated
o

I OSpinel-tetra

Intensity (a. u.)

particles

be confirmed (Fig.1 (b)). The single phase showed that 40—
both Co and Cu were completely substituted into the __ S vith o
spinel structure. Fig. 2 shows the magnetization curves S 20|
of the particles. It can clearly be seen that the cubic- 5 10l
tetragonal transformation results in a high increase of _
coercivity. The saturation magnetization values show £ _ / /
good agreement with that of an inverse spinel. For the % 0l /
tetragonal (Cu,Co)Fe>O4 particles, the saturation &, as-fluxed
. . .. @ -30| — heat-treated|]
magnetization was 26 emu/g, whereas the coercivity =
was about 2000 Oe. -40 _{5 _{0 _é 0 é 1‘0 1‘5
Magnetic field (kOe)
Eﬁfe;erlifi?;eki et al., Appl. Phys. Lett., 103, 162407 (2013) Fig.2. Magnetization curves of the as-
CNS " : ' " v . fluxed, and heat-treated
[2] ;'dll_;tlff et al., IEEE Trans. Magn, submitted on May 6, (Cu,Co)Fe,04 particles.
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Contribution of Co?* and Fe?* to the magnetic anisotropy of M-type Sr ferrite
Y. Tanioku, H. Morishita, H. Ueda, C. Michioka and K. Yoshimura
(Graduate school of Science, Kyoto University)
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Fig. 1 Magnetization process
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Magnetic imaging of DC and AC components of magnetization at fractured surface
of ferrite magnet by alternating magnetic force microscopy
Y. Cao, G. Egawa, S. Yoshimura, H. Saito
(Akita Univ.)

[TEMHIC Fox NBA%E LI RZEWSIBEMSL (Alternating Magnetic Force Microscopy; A-MFM) 1, 7¢O
K[ABMBEETIZIREETH o7, FBFREULE TOm 2 REERISHIE 2 FTREIC L7ZBIMEE TH Y, S HIZHEIR
W D€ w72 & QNSRRI S FTRE R P R 2 797 5. WEAE, A-MFM (ZREKUBIRN OO 72\ VB REMERR S 2 4
HEDED LT, MOEGMIGEIET DKAMANGHITE 52 L 28E Lz V. A-MFM I35EEHT AT
e 2 FIIN U TR O b 2 B IIZ B (b &8 5 Z & TREI OB b RSy & DRICA U 2 R F w1 % F)
H LT, BOBEG AL 7 B b3 5. B BMEDREE CIIR b 23 2 Fiheds 00 J5 1 O A2 JE eI 254k
20T, B O FHAE A AZWERE S T & — B S B FHARS BT T X BRSNS FTRE TR Y, KA
DOMEWIHEIZ BV T O REXHRENARICBIZE TE 5. 612, B OBLIZRWBES ITIBERE L TRz 21k
T HGEEITIE, BREFO R IRREAL & O TRES R D 2 % O JEK
BOBINBELC DT, WEOAZBALRSY O EHEAL b FIRFIC FTREIC 22 5.
K ABEANZ I T ARG FIUINIRF I AL 23 280 L 722y (BT LR 5T )
E WAL DS W 2T D AZ A LRy & 2 RIRFBLEE 35 2 L, Wb Scis
WA 295 ECHHEEZE 2 OND. 22T, Rk ORI
BALRICHAIT D LB LD, ARKRTIE, 7=T74 MéaOBKEmIZE
WCAFEZEM LR e mET 2.
A& A-MFMTHIRO 7 v — 7 BMEE (Ao 77 A = 28, L-trace
D) OFEAT =T O FIAZEMA 2R E L TR L, Sy 2B 2 7
—VICHEEFEIZHM LT, ELEOBHEBMERE (Gd0s-FeCo P4 A 1)
ZhE L, St 7 = 7 A N ERITHERERE A (REARIES  AY 1um, PRIEET) 1 4 3 kOe)
DB I 22 KRR RS TR L7z,
R Fig 1 [CTHRRIRRED o T OMEWITHIZ I\ T, R BTS2 IV CRlSR
L7z A-MFM #2773, 3URHE BT FIIN U 72 22045 O 1R1R 12 200 Oe TdH 5.
M(a) DR iEIERG TIE, KM 1.5 um TH Y, @E ORI T
I LBEX DGR N EET & > 7223, [K(b), (c) D HEE J7 0] D B itk DiEE G ks X
ORBRPERIZ R D K 512, HBIRAE CORXEE NAMRICBIZEE T 52 L3 D
2D, 22 TG CIIRmERSGO RmE/ TmE EREBEmROMmRME) AR == :
ELUTHIBRICHEBI T & 5. () TR LIzsB O i by h b4+ 2% Figl () topographic
FLHIA O SR ORI, BACA SRS X 0 gl e (38e () polarity image and
TV DRI DR X 72 FTIZ RIS LTV 5. 5B CIE, KB FIEOREM, magnetic field and (d)
B L OB O TR S & ZFBER S & OR & S OB, 725 Nofkg,  intensity image of AC

= ) ) o . magnetic field for fractured
B & DBRICOW TGRS L7 R 2B~ 5. JEREHT B 2R S Z surface of sintered Sr ferrite
bR EE L magnet.

SEER 1) il fth, 55 39 [B] B ARG AR ELE, 8pD-1 (2015).
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Study on magnetic properties and local structure of SrZn,Fe,-W-type hexagonal ferrite
A. Yonaga, T. Nakagawa, Y. Kaobayashi*, K. Ota, S. Seino, T. A. Yamamoto
(Osaka University, *Hitachi Metals, Ltd.)
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B RIETEEZLNDN, TRHOFBEZFALIILIZEHNIT D0, ZRHOMBEZBET 2813, W T =5
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INTEY B X 5 RUBO R Y X BRIEIT, a3 3 — A DN T — b UL MEIT 21TV, Zn?tFe?* D S A 1
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MOD % U - Mo {&#: Co 7 = T A ~ OFERL & 34
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Preparation and characterization of Mo-substituted Co-ferrite thin films prepared by MOD method
Tomoki Ikari, Akira Meguro, Hideto Yanagihara*, Eiji Kita*, Takayuki Ishibashi
(Nagaoka Univ. of Tech. , *Univ. of Tsukuba)
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L= R & R B M2 R 2 NG SN U0, BEOEFRE A 4d BRA B rE A E AT
52T, ELRDBRBESTEOBMANHF SN TND, £ 2 TAIFFETIL, Mo ZEHEA L2~
= 74 NEROER LM AT,
REBRAE
Mo {&#i Co 7 = 7 A M &AFRT 720 AHEE/ R (MOD) 1% vy T, #ikk 2y Co:Mo:Fe = 0.65:0.10 :
2.25 CTh 5 A 77 AFMR FIT/ER L7, MOD &L, Fe. Co. Mo HDO¥EW (Fe-03, Co-03, Mo-03 :
ML AR AT &2 BRI 2D X9 ICiRA L CH
VN2, MOD &R % FEMIC AT L7- %%, #2M8 (100°C, 10min)
FOMBERR (450°C, 30min) %, KR&H & EFEN T O FHH
DFPREATITV ABERL 2 700°C TIT o 72, 7ERL L 7238,
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Fig.1 Kerr spectra of

EZOWTOEN TS > 72 b DD, WFROREHTIHNTE 500~ Coo6skez25M001004
750nm ORFRIZIBN T, ZHETO Co 7 =74 bORFET—4 & thin films.

PIEENELN TV, ZOZEnb, WTFhoilEl Tt Co 7
=T A NERPSERTE Tz EHERITE S, 72, 2ULE 2 5
T TITo T BHI R E REFRE LR LT,

Fig.2 [ZHIE I & 600nm OREEIEF A —mlERf b 27 U o A i
TR, KA BERRE 3K 3.0k0e DR S &7 L TV ZdDIZ
kL. R A KA RBERRL & ABERK % 28 S8 55 R S CF T - 725Uk
X, K 5.5k0e & LW K& ZR L, TRTERFHS TH
WLER 24T o 7250 CIEK 7.5k0e & BRI DG DI, T OfE
KLV, MOD #Ex vz Mo B#t Co 7 = 7 A ~OERIZ, w2k -
Bep A EFRBANTTITO ZEBNADTHH Z Enbhoiz, ZOJ
KliZ., Mo ORI 2L IR bhizled B b,

L Z D&

1)  T. Niizeki et al, Appl. Phys. Lett. 103, 162407(2013)

— 142 —

-20

Drving and pre-annealing
in N2

= = Drying in air and pre-
annealing in N2
Drving and pre-annealing

Kerr (.15
rotation(deg.)

Magnetic
field(kOe)

-0.15

Fig.2 Kerr hysteresis loops of

Coo.65Fe2.25M00.1004
thin films measured at 600nm.





