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High frequency operation of gate driver using push-pull LC oscillator
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(Nagasaki University, *TDK Corporation)
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Fig. 1.

High frequency gate driver

using push-pull LC oscillator.
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Medical capsule device with cytology brush and expansion anchors
Y. Yamasaki and T. Honda
(Kyushu Institute of Technology)
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Fig.1 Structure of flapping micro-mechanism.
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Liquid cooling system for high end laptop incorporating magnetically driven micropumps
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SREAEBLNE. REY LR & RAMICERE 2% 1> A0 9 (%)5 L 13
IR BN G DD, S EIXHHEICHY L. GBD 3kt Ho
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}:) ﬁ) REL IR K X 20 R 549, FORC diagram FORCs of HD magnet at RT
ZIEFRED & — /T;i?)ot LML G, EiRToOR
M?’J/\%& FAEAERSG A BULENEI o1 =0.040 T, Ohint =
0.050T LM S4L, WIHH HDEEIL D HE RELS RS T
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1) C. Pike et al., J.Appl.Phys. 85, 6660 (1999) ,U()H
2) T.Schrefl et al., J.Appl.Phys. 111, 07A728 (2012) Fig.2. FORC diagram of HD magnet at RT

3) T.Akiyaetal., Scripta Mater. 81, 48 (2014)

— 131 —



6aD - 9 AR AARR R UIRESE (2016)
Thermal activation analysis on Nd-Fe-B hot-deformed magnets with Pr-Cu

grain boundary diffusion process

L. Zhang*, S. Okamoto™ 2, T. Yomogita®, N. Kikuchi?, O. Kitakami®, H. Sepehri-Amin?,
T. Ohkubo?, K. Hono?, T. Akiya®, K. Hioki®, and A. Hattori®
(*Tohoku Univ., 2ESICMM-NIMS, ®Daido Steel Co. Ltd.)

Since the discovery of Nd,Fe 4B magnets[1, 2], numerous and extensive efforts to increase the coercive field
H. have been made. Nevertheless, the value of H, remains as small as 1/3 of the anisotropy field Hy. Moreover, H,
rapidly decreases with the temperature T above the ambient temperature. The low H. and its large temperature
dependence are well known as the coercivity problem of Nd-Fe-B magnets. To solve this problem, it is essential to
understand the magnetization reversal mechanism of Nd-Fe-B magnet. In this study, thermal activation analyses
based on the magnetic viscosity measurement were performed to discuss the magnetization reversal process of the
Nd-Fe-B hot-deformed magnets.

Nd-Fe-B hot-deformed magnet with the Pr-Cu eutectic alloy grain boundary diffusion (GBD) process was
used in this study[3]. Under finite temperature, the magnetization reversal takes place through the thermal
activation process against the energy barrier Ep(H). Ex(H) is usually expressed as Ey(H) = Eo(1 - H/Ho)", where H
is the magnetic field, Eq is the energy barrier height at H = 0, n is the constant depending on the magnetization
reversal mode: n = 1 for domain wall pinning and n = 1.5 ~ 2 for nucleation or coherent rotation. Since E, strongly
depends on the magnetization reversal process, it is expected that detailed information about the reversal process
in a Nd-Fe-B magnet can be obtained if E, is accurately evaluated. Recently we proposed the method to determine
these energy barrier parameters based on the magnetic viscosity measurements [4]. Fig.1 (a) shows the
hysteresis loop of Pr-Cu GBD sample measured at 100°C. Fig.1 (b), (c), (d) shows the viscosity curves of Pr-Cu
GBD sample at H,(M/M, = 0), nucleation field H, (M/M; = 0.9) and saturation field Hs (M/M; = -0.9) measured at
100°C, respectively. The values of n are about 1 at H, and Hs. These facts indicate that the domain wall pinning is
the major magnetization reversal process at H = H; and Hs. While for H = H,,, the values of n are about 1.4,
indicating that the nucleation is the dominant magnetization reversal process.

This work was partially supported by ESICMM
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Development of high performance sintered Nd-Fe-B permanent magnet suitable for grain-boundary diffusion
process.
T.Hidaka, T.Hayakawa, A.Kakoki, F.Baba, N.Tsukamoto, M.lwasaki
(TDK Corp.)

XL ®HIZ
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Magnetic properties of (Nd,Y)-Fe-B layered thin film magnets
R. Hashimoto, K. Suzuki, Y. Enokido, K. -K. Choi
(TDK Corporation)

OIS
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bHZEND, REESIOIRTRMEE 725, = 2 TARMZETIX, (Nd,Y)-Fe-B M AAER L, Y Of 1T
TLF R & AR EDBIRIC OV TRET L T2,

EBAE

LU DBEBEZE~ T X hr ARy Z Y o7 EEE VT, (Nd,Y)-Fe-B WA 2 ERLL7=, ¥—4 » b
& LT N, Y. Feg:Bos % Yl L. FEIEIT Feg7Bos—Nd—Feg;Bos—Y DIEE THEK LI 277, WlEEA
DOMBIIES X — 7y bDO ARy ZEFRIC L > THEE L, HH5ABKAE A (N Y 1.0)185F€739B76. X = 0.4~1.0 <E
L7z, F£7-. B A OREAZL 100nm & L7, #EOHITICZIE XRD 38 X OSTEM % BEAUEFED FEARIIZ
VSM % iz,

ERER

TEBL U 7= iR OfG i 4 XRD CTHER L72 & 2A, A U E—2 322141 TH D Z LR I
Too ET-EROEES I c BIAEM LB TH D Z LN gnoT,

FIB IZ L 0 IR A 2 EAR O mE A I T L, FFRL % [1 -2 017 WM 2» 6%&4’%71 STEM HAADF 14 %
Fig.1 |27~ 9, HAADF BIIEFE SN RE W ILHRITEH : -
HSRADID, AV Ry B2 N, JKEAOD Ky M3 Y
LTS, RIGH LK 5, ER L 72 s
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DM N ONRNT EnD, st —Lr bELTW
LEEBEZOLND,

TS DML DR KFFEEZ VSM TR L 72 & 2
AH. Y O PHCRILRNHEZ TH, REDME T LIC
SWEEmR R Gz, M BIXZ O e 2oV Tl
T2, Fig.1 STEM-HAADF cross sectional image of a
BECHk (Nd,Y)-Fe-B layered thin film magnet

1) M. Nakano et al., IEEE Trans. Magn. 51, 2102604(2015).
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3) Y.Umedaetal.,, AMTCS5 56(2016).
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Anisotropic magnetic property of Nd,Fe 4;B/Mo/Fe multilayer films
Keita Kobayashi, Kunihiro Koike, Daisuke Ogawa,
Mikihiko Oogane™, Yasuo Ando™, Masaru Itakura™ *, Inaba Nobuyuki, and Hiroaki Kato
(Yamagata Univ., * Tohoku Univ.,* *Kyushu Univ.)

[FL®HIC

KIAMEA D(BH)max ZHER E D FiEE LT, T/ YA XL T OBEREIN— R E Y 7 M & & RS
SR F/arvRYy MEARHLNTWDEN, RIZICHGBEZ B 580 OERARECTCHDL. ZET
(2, Toga %12 X - T Nd,Fe 4B/ a -Fe FL i & MEDIFAEN G — R BLFHHIZ L » T PRI S N[1], Ogawa %13,
Nd,Fe 4B(001)/ a -Fe $tif Tl iE DA HakE G 2MER L[2], NdyFesB(100)/ o -Fe St Tl A DOAHAE A BVER T
52 & HFGFELTZ[3]. ARWFIETIE, @mPERRILDOW T & 72 2 A O RS A Jhif % (a1 S 72 Nd-Fe-B/Fe fé & I
DR ZE BEa L, ZORISEHEIZS 25 Mo FRIBOMEIZ OV THREFLT-.

RERAEE

FEBIEIL UHV A%y Z 35 Z T MgO(100) HEfRE i etk EICrERL L 7-. IRk,
Mo(20nm)/[Nd-Fe-B(30nm)/Mo(ty, = 0, Inm)/Fe(5 nm)/Mo(tyo = 0, 1nm)]s/Mo(10 nm)® & L7=. Mo FHiJE % AR
IBEE T,=300°C CHERE L 72, T,=700C & L, X5HIZT,=300C& L7=4KHET, [Nd-Fe-B/Fe]& X,
[Nd-Fe-B/Mo/Fe/Mo] & — il & LT, Zhz SEMMYIK L. REBEICEIRICT Mo fRiEEEZHERM L. =
o OEREIEA UHV BRESICEWT, 400C = T, = 700°CO#HPHTT =—/L L=, Bbih#RiL VSM Z v
THIE L, s & BmREElX XRD T, BEEIX XRR Tl L7=. £7- AFM IZ X » TIHEE R RE A B22
L.

EERER

650°C T7 =—/L L7z Nd-Fe-B/Mo(ty, = 0, Inm)/Fe F&JE DAL AR T, tmo = 0 nm TIXIEN(IP), 1 E(OOP)
L2 5~6 kOe DIRIEST H, % b DF FIIRBERFFEN RSN, — 7, two= Inm OFEEETIX, miE S5 mhIzE
W AEIERH Y, ED H 7% 6kOe 72 DIk LT, NG RAIENMET L, H 1% 2.5k0e & BITH) 705
BerEor &7z, Zid Mo B 0B AIZ L - T, 7 =—/LH10 Nd-Fe-B J& & Fe J& M D i1 HEBL AN HNH] &
AU, H-ONd-Fe-B & & Fe BRI OB AAEHADBRIZNIDIRE TR 2 RGWERE T Z LR ENS.

BHEE - ARBFIEO—ERIL IST PFEFLILAIRMEILENTE 7 0 7 T & TR E A AR OREEHELE) B
J OV ISPS Bl gE e KA ZE(B) No. 16H04488 D X184 5% 1) 7-.
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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
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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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M Sr 7 =54 POREREFTHE~D Co?, Fe*DHFE

BRI, AT MEVEA, BT, MR
CRUKRBEER)

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)

LI

KABEAITE—HF —L L7 b a7 ARPEFEE AECHRTELS A0S Tn g, KABAIZRD b
HEHRLE L UL, B CEDITHREINHED Z &0, KVEWRRENZR LN ZENETF LR, 290
O To R A M Z TV DE & LT SrFeO 1328 b s,

SIFe O lE~ 7R N T T4 k(M) BlEEEZH L, FeldTXT3MTHD, iz, cHhZBALE S il
ET D72 VMR THD, ZOMEDO—EO Fe¥* % Co?*lZ, Z DEMAME D= OFED Sr*t 4 Lat T E
THZETERFMEMAHAR LR T2 EHMEINRTND Y, LMLARBRL, ZOEBKICET IBEOHIED
F LA CIESHEEFE Z TV D7, KRl 7 E OB L MG CE 0, £ 2T, IX, Bl x
FAWD Z & TLEEELZRY RO AR IEOFMR L O oREOMAEZ BIEL TW5,

AR O AR DTl Fox 13 La DAz B U 72 B LU La & Co Z [l S E# L 72 Bk il oD A e
FEOBALIEBRREE . ZhnE A S 72 Ha 2 iE Uiz, BBV 72 0aE Tl B 72 Bis s Bl o B ki
BRI L., ZD Ha%e RS o772, La DAEH LIZ3EHC DWW TIZ Ha DD 28U L 7=, 7ok, ZoiEHZH
WTCILBRAAE ORR D, La BEHE S F&ED Fe¥ )N Fet ~EHfi SN TW5, —F., LaB L Co Z[F&ERE
B 72iABH I, HaOHERZBHI L, 28RV e LT, KIE 5K) ToORE 5 [ o biBiRIc ks
W, BRI D < AZDFL, WAL IR OB & 3R 2 12T 5 5 5 F VBBl S 7= (Fig. 1), = 2 THEIF ~
IE, #x 72 La, Co EHREHI B WO THRAL IR OTARIC O W C ORI 217V, BIFTERUR OB K ORI S
TYEH L 7=,

Fk
B AL La, Co [FEt StesOue 00 Bk 2 LB By ig x=0_

RS (TSFZYE) Ik 0 BRL L. Bk R el 7 8 o R% .

LB RE L, $EMRRFIEC ST 5 Corplore 5 15T x=04 7

DELEP ST 50, RIS SiERs b RE = 10F Hlc

BT kLR — A E L, AT o7 = sl atSK - |

| SII'I -xLlaxF? 1 Z-xIC qu 19

R % 1 2 3 4 5 6 7

B 2 7o B AR ORGSR BT VET RV — % T L2 & 2 5, Hegr (T)

Co? A F v B L Fe? A A OEEDRN BT L > TR R D
TERNZEAT D Z ERH NIRRT D TARER CHE L. &
T 5,

B SR

1) K.lidaetal., J. Magn. Soc. Japan 23, 1903-1906 (1999).
2) HT A M, BABSKESES SAINEERES 5 39 (b

Fig. 1 Magnetization process
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ARG RIS W7 = T4 M OErmIzBIT 5
E i L O by DR A A— v 7

HKEE, DR, B, PpEE
(BKHK5)
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 ZEMSKBEMSL (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.
BE A-MFM RO 7 v — 7 BMEE (Ao 77 A =2 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 [CTHRLIRRED ¢ T OMEWITHNZ I\ T, R BTS2 I 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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SrzZn,Fe,. W RIS 87 = T A RO SRR

ROk EE, Il &, Ak ZilEx, KM B, THE A, IR R
(KRR, *H L2 )8)
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.)

1. HIREH#M
T TAMEANE, BEELE BRI E DT —F— RN RK¥a D5, StMe;-W 7 =7 Ak (SrMe;Fe 6027,
Me?":2 fliD & JE A7) 1E. Me®* = Fe?* DI VSr-M 7 =51 (SrFey,016) L0 b BIFIRE LK 10 %rm<, Bk
R S-M BT = F A R [A/ S 707230 IR IR D BT PERG A MR U TR S LD, WL = Z A Mg Me DTSR
B DL THEIVEDS BB NG S TS D, fERE TSI Me? O 5 A A NS5

B RIETEEZLNDN, TRHOFBEZFALIILIZEHNIT D0, ZRHOMBEZBET 2813, W T =5
ANDESIRHEMREL DT DM BLERFH 21T L CEHEETHHEE XD, TITAMFIETIL, Zn B X ThIfn
tefl, BITIERE R A AL ST WAL = T A OB I & Zn* - Fe** O A A hOFRITICEY, BT 7 =Tk
DWEEEE SR Pk 1 & DM BERARZ HRGIES D,
2. EER

HIZEJEUEE o- Fe,04(99.99 %), SrC05(99.99 %), Zn0(99.0 %)% FV Y, SrZnFeisx0z7 (x =0, 0.5, 1, 1.5, 2) b5
AR E 72 DI, ENEAR — AL (IBK) T 2h IRA LTz, SRR A BB BER IR E 1473 ~ 1573 K, BERk
FHR R OmEFESY TS x 10 ~ 2 x 10" atm T 10 h R FFCEER 21T 572, FFLIIZBERINIC OV T, Bf=E VSM %
W TRER A 2 LT, E7-. HUVBL o 7abhar o BLES2 THUERE X #RIE13T, J-PARC @ iMATERIA Tk
FEHTZREL U — ML MENT IS REAT A1 T o 72,
3. ERER

LIZHERIL 72 S 3UBL D BUR e X AR EIT 3 — U 2 rm 3, A BE 3 FRRE O O BUH e X EIFTRIE 2BV T |

WHIZ =54 NOIZIZHEFE & g 2R EIMERTE TV D Z ERbhotz, K212 53kt ORS YT % R~
T, x=0.5 OFEFTIE, Bbdi B LA o BGHMAOMEIZx=0 DG LRRRE L ItoT-, Z OO
Fix, EBMETHD 2P OX T A YA D EFICE Db DRSNS, HIE Lz & Ry
PERGR & OFEIC X 272 BIFPEER A x = 0 L0 b ELTWD Z & DbiA & L COREMARAAFE
THZENDhoT, T2, x> 05 OFREFCITE GRS, K OEGHEEHDKIECHD LTnWab, 2,
FERENETH D Zn* OB L0 A EERANTH £ 0 | MEEEAETEME T LTS LR 5,
INTEY B X 5 RUBO R Y X BRIEIT, a3 3 — A DN T — b UL MEIT 21TV, Zn?tFe?* D S A 1
~eE D ATIRAEZ AL | BERPEL DB OV Thikim T 2.

90 . 1250

- v _ * Bt
—_— r— r:E 85 o." - " B
- = < Rl 2N 1150 &
2 X in S1Zn,Fe 0 o2 ST e 8
= L A5 =00 7= 1523 K, Py = 5X 10 atm B gl Yt Tal100.=
2 e ® = f ' . T
Z B o< L7050 =
3] = ‘ E)
z _ . 1000
x=15,T=1623 K, P, =2% 10" atm g 52
] ©=2.0, T= 1523 K, Poy = 2 X 10" atm oso| Lo
- 20 40 60 0 5 N |
260 [degree] g‘“__4
. . 0 Y 46
1. Srzanelg.x027 O)f&ﬁ’—fﬁl{: X %V%Eﬁ/\ A= B x?
744
i BEXH LERES
1) I EA KRS -HPRVRE LIS -, pp.188, 2007, T Saszare, o,
2) S. Dey, R. Valenzuela : Adv. Ceramics, Vol.16, pp.155-158, 1985. 2. SrZnFe 50,7 DRI
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Ha0lm]  H AR SEIEIEEAE (2016)

MOD % U - Mo {&#: Co 7 = T A ~ OFERL & 34

JeRE s, BR OB, MR RN, B SR, ARG M
(RHIFE R~ R)
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)

ZL®HIZ
KT, AR T 254 FOOLEDOTHDaA NV T =T 4 b3, BiERER Bico e 2 3o v LR
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,
REBRAGE
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,

015

Drving and pre-annealing in N2

= = Drying in air and pre-annealing in N2

ssssees Drving and pre-annealing in air

XAREFER, BEEEANS hoA—4 | REHESMB A § “
(VSM) {2 & 0 24 L 7=, K

ERERS S UER £
XAREHMEIC LD KRG CHRBERE (T - BT, %

MR C b % o -Fes0s 0 ©— 7 AR S L7278 BHEBFG T C

IRBERL 24T - T2 3BTl o -Fe,0; D E'— 7 3B SN+, Co
7274 FO 3L EHTE— 7 PHER T E T,
RN FH —mliaf A~ kv Fig.l (239, 600nm {17t D%

‘015

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 &N

1)  T. Niizeki et al, Appl. Phys. Lett. 103, 162407(2013)
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Fig.2 Kerr hysteresis loops of
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thin films measured at 600nm.
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La-CoEHiCaM B 7 = 5 4 b+ D ¥kt B K
R, 6w, MiEHE, HMEEE, hiaz
(HRBEL)

Single crystal growth of La-Co co-substituted CaM-type ferrite
T. Waki, K. Uji, S. Okazaki, Y. Tabata, H. Nakamura

(Department of Materials Science and Engineering, Kyoto University)

1 [FU&IC

2R NS IUNL M7 254 (MBELT7 =54 F; AFe;50y9, A = Sr, Ba, Pb) (3K ABAMEIE L TEER{LEYTH D,
Efﬁﬁiﬁaiﬂ%ﬁfﬁwémfgto BAERROBS ORI X La-Co i SIM TH D | Co?* MR DA LIcFLE L Twa EEZS
nTw328, MENKS 71— 7812 Co DEHEY A FDRZTHEL Y, Co DETIREBICOWTHE N REIE STk
W, THUZT U — T ORED AL ST, Co DETFIREBOGRSEN & SIS 2 TREMED S 1 . BllESUR OBk X b E T
H otz Tk FHR EREIEDONIGZB 622 T 57, La-Co &t SItM OB HERICH) A TE R, 2L T, fRIc>W»T
ﬁéﬂé@ SETHIR SO L T 2 e 26 s Lie D, MIROBELR S O 1E La-Co [ SIM IS $HETH 2, MLk~

3. EHEREE A La-Co E#ft CaM? ~DER% &I, Co ZEA L T\ La &t CaM O HFERE R Z TV, #RIC2W T,

LalCidd 2 BEDEEENH 5 2 &, Fe ¥4 bAD CaDREANEZ 6NS L a2WE LY, RI%ETIX, La-Co &t CaM 0
B E R, Z OMBRBEOHEIC O W TRE T %,

2 RBAE

La-Co CaM O Hififi ikt CaO 7 7 v 7 AHEIT L D AR L 72, HFJEEHE CaCOs, Lay 03, Fey03, Co304 2 FVy, FFE DL
T(f"é L7t HE&LY RhCHESRZ2EMR L 72, 1400°C T 12 KEFEIRFFO#., 2.5°C/h T 1200°C £ THEHL Z DBIFH L7,

&S N7 WA RERNE 2 B U TRk X RREIT 21T MAHTH 2 2 L 2R L 72, RUROIT I3RS 8 X Mo 2
Hflwfmx WEEHIEH OSIRYE L L T CaF,, LaAlOs, StFe 2019, Co Bl % a7z, BEMEIX SQUID REERER % Fl v CETHili L |
ARG, R % RS o 72,

3 BRBIUEER

77 v 7 ABICLIHEBEHRBERICLD, La LT Co
EORZ WU OAEBICHI U 7, M 25 05,

Ca,La,Fe,Co, O (x+y+z+w=13) E L& E z+w = 119 e T T T T T T:ISK
L7, Co T L M. EEEEF 4 b~ Ca D 20

ERIEOBANEZ 5N S, £/, La ORI IZ AR T r CalaFeCo.0n
037 <y < 059 T, CoDipAEHIZw = 036 TH-7, ws0 7 >”

Fig.1 ti T=5KIicB\}%, WLl Td 2, BLED T 15 & w=036 f
DRALIET H2IIE B ) FIRIT 205, REALE B - R I A
S, MBI HE U C IR A RUL O BRI S e, w=0 5 3f T=5K L
DB TIEFMEL R DY © >~ T DHEET 255, NMR HI5E S0 5L g0 ©° 1
DRREDAEY 7Yy TEBTHS Z LsbiroTH5 Y 0f oo ° -
Co [tk 23BN T 2 1< D HHIIRELE AN E < 2 ) B 15k o ° ]
BALTYS, EEERESNTE LICMORE2MBOsR S, > 106 [ CaLaFeco,0n U
IR 3RS B LT 3. BEL7E 5 & REL IR O R S| L5 Snataden.Co0n
SBEH BT RTD & R Hy % HETS - 7277 (Fig.l I ) | ?O Ol. “wI“ O‘I‘ 02

X)) . Co D FRICHEVHTNC Hy 23 FR T 2R 250 0 10 20 30 40 50 60 70
Ron, w=036 DETIE La-Co SIM 5% D A Ml (25 kOe, Herr (kOe)

w=027) 282 % 27.5k0e & E I EIES NI,
Fig. 1 bz

References

1) A. Shimoda, K. Takao, K. Uji, T. Waki, Y. Tabata, and H. Nakamura: J. Solid State Chem., 239, 153 (2016).
2) Y. Kobayashi, S. Hosokawa, E. Oda, and S. Toyota: J. Jpn. Soc. Powder Powder Metallurgy, 55, 541 (2008).
3) FHAwE, *D%HJ FHAS aE, sz 55 39 [nl H A SUE ATl 2248, 9pA-4 (2015).

4) FREK, FER, MM, HIREEE, iz 5 39 [l H AR A2 A M2, 9pA-1 (2015).
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HETFEEFHSK TICEIT A LaCo BH#LSIM 7 =54 NDOARK

[l 546 FSE, FUREEE. DRI BRI AR
CRUEf R, *[FAEHER)
Synthesis of La-Co co-substituted SrM ferrite under high O, pressure
S. Okazaki, T. Waki, Y. Tabata, M. Kato*, K. Hirota*, H. Nakamura
(Kyoto Univ., *Doshisha Univ.)

1. 8

KA D—FETHDH 7 =74 MEADORMIZIE, /EFH SrFe ;019 TREND SIM 7 = 7 A R EICH
WHNTWD, ZOWMEIZLaB IV ColZ XD HFEMHRAITO 2 & THRREGTMEN M LT 22 n3mmbh
TH Y., (L% SryLaFe,C0,019 1R T T LaCo E#AIT 572 b ON LEMITEEI L TN D,

LaCo EH#t SIM 7 = T A MZBET 5 ZhE TOMETIE, KKEFTOAKTIEx>y &2 0, Fe& O34
M COXDEMAE L TNWDEEZBND, 7T v 7 AEC XD HEEREROMBE. (x=047,y=027)2 L
BCTho7=l, BMESEFTTERT DL T, FORAELME L, Co BHENBMNT S 2 L R3S
b, & TARIE T, HIP EF AW BREERFZERMES T TO LaCo #EH#L SIM 7 = 7 4 M & h5 i DA R
Tk, HAHNE O DMK OIS DD MO La, Co MLEKIZ DWW T,

2. EBRF&E
JFUEHEY SrCO3, La,y03, Fey03, Co304 % AHA B FH AL Xpoms ® M-type M Fe,0; O (SrLa)FeO,
Vom (ZXF L Sr:La:Fe:Co = 1-X0m:Xnom: 1 2-VnomVeom & 78 D & Srl_XLaXIEelz_yCo;Olg .I
HICHEL A vz N TRA L=, BABESL 1
v MRICETZ L. 900 ‘CT 1 B BERE 21T > 72 240
Z HIP 25E 2 W T, BRRIRE 20% D7 VT - R
IRAH A 2000 kgflem® D & T 1200 CT 1 BEREIABERS
L7z, £D#% 600 C/h THRILF THH LT,
BonfzRE o —#%E 2 7 UL THREL, K X
HRIEPTXRDIC L B HHREZIT 72, £7o. k% Mg
HOLTHEL, WDXIZL D MO TESITE21T -
77

3. BREEER

HIP VEIZ X 0 BERS L7230kt XRD X% — %K 112
T, ASAFFARL Xnom = Vrom = 0.4 TiE M 8 HiAH % 5
HZ LR LTz, —J7 T La fHABFARE xpom= 0.7, 0.9
TIE, Wb R#li# & LT Fe,0;, (StLa)FeO; & & AT
WA Z ERGmoTo, StFen019 BNEIE TEETH D DIT
% L. Sr &9 _XT La Ti&H#i L 7= LaFe ;040 I IR BE
K ECEIBIEOALZEL /DT END, La @R ERE
ITIFRRFIC MO N L CLEST2EEX BN
o 26 (deg.) Cu-Ka

L 2P 1 BERSRD XRD /N & —

T T
xnomzo 9 ’ ynomzo 6

Intensity (a.u.)

1) A. Shimoda et al. J. Solid State Chem. 239 (2016) 153.
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La-Co BE#iZ M HISr 7 = 54 F ® ¥Co % NMR
W28, IR 2, KB, MR IRCE, T HZT-*, AW «, S -, iz
(R T JIBERE, * 50K

3Co NMR study in La-Co substituted M-type Sr Ferrite
H. Sakai, T. Hattori, Y. Tokunaga, S. Kambe, A. Shimoda, T. Waki, Y. Tabata, and H. Nakamura
(JAEA, "Kyoto Univ.)

1 [FU&IC

M7 =54 b StFen019 1&. NAMRY 7% b7 T34 ML (M BY) fiis&%2E L. St D—i% La T, Fe D—% Co
CTHRHCERLT 2 LIREAFEPRE M LEL, b RESHZ I EBRWEIN, BRISH L, AHEME o7, L
PLEDS, ZOMHEMRICEWT, WRAEFEPH ETI2HAIZOWTR I a2 TwARL, MBI7 254 M2k, 520
FEEREIIC 72 2 Fe A FMFEEL, ConFe DEDH A F EEML TV 2D, flifiz &) o Tw 2D, HiFHEL D,
Mossbauer 15 29 HEEKILIE (NMR) Y 74 E QMBS 7w — 7z, BESERL>Tw3008RTH 5, AWK TIZ
STFe % NMR K 0" ¥Co % NMR % {7\, i ORI FZERRE R0 1 Efi.ﬁr%n’%ﬁéf; ERMHAEINICER L 206, BAEEDH %ﬁfr
ZHEL w3, AETIE, T2 °Co B NMR OFEEHEFIC O W THET 2,

2 WREIUVEE

SrFe 019 X U¥, La-Co :E#E% Sri_,LaFe;_,Co,019 DHIAKRIARL, 7 7 v 7 AIBETHER I L2 Bl % v T, ¥ vk NMR
FEEfT o7, YFe %k, BRTMEL 22% THRAEY 1=1/2 % b5, MgEHAETOK Fe 94 Mo T 2 NEBHSICWIG L T,
SEBIESE v T NMR %2179 2 LK S, HIEREERLEDS v, = 1.4 MHz/T £{€\27- %, NMR BUERZ Tld 72\ 028, gtk T

EEIBERT — 2 ¥ FDSEABICR L TRE B L NMR SEDSHRT 28015805 H . FBEEL %25, —J7T, PCo %l
FARTFAELL 100% THZAE Y T=7/2 % b5, NMR BEAE /0, Co BB D 7% THRIBMARETH %, Fig. 112, i
JE 4 K CHlE L 728 KEEL x = 0.3 @ SrgsLagsFe 1 7C003019 I8 2., ¥l °Co % NMR 27 b V%R LT, PR
50-100 MHz & )& M1 300-400 MHz 12 °Co #% NMR {55 2 8l L 72, A7 FVIREZ KRBEMOT206 0, fEk, La¥t &
BAHEOME, Coft A viF2flitm>TWw3EEZSNTED, 3 Co % NMR 2MEE I & S AR CHRRRICBE N T»3
TRk, () EEHGURT Co?t DEAE VIR (S = 1) LEAEVIREE(S = 2) E33EFE, LTULB I EERBL TS X I
25, —HT. BAMRAEICE L CHEEN R #2060 (1) 2 flli Co** (A EY S =3/2) & 3 i Co** KAEY S =0)
EDHAE, LI T T VA TOMINGATRE L 725, BIfE, ZULMREE S 7O, & Co A4 A4 VIREBICE T 2 MG O K E S
ORGP, MOMBIERTFBRIC 1) 2 R4, S FHERICK 2 Co A A VIRBBRER A L ZBET L Tw 3
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CODHBEHAMA S 7 =514 @ *Fe-NMR

R, RO, SR AR PR
ORI, T IHEAE)
*’Fe-NMR study of Co-doped M-type strontium ferrites
K. Takao, T. Waki, Y. Tabata, H. Sakai*, H. Nakamura
(Kyoto Univ., JAEA)
59

MZELT = F 4 MR N AFeO9(A = Ba, Sr, Cass) TR I FeR T3 etk 2 1 5 8k AWML 6 CTh 5,
RS M C Feh A M SFEME (2a, 2b, 12K, 4f, 4f,) &V | BINTTHRIC KV REE SO BAL K E <
AT D, MBI = T4~ OB CIE, K & BER X OV Fe X Co OE THRIED KR A 1E L < FFAfi L,
PR OISR 255 Z EAEETHDH, NE TEAMICII LaCo B M St 7 = 7 A b O#FSE
DEHATOI TN DA, BER R G RICK & 72 8% KET Co DEMY A FORFES, Fe & Co DE IR
REDIRIIZE - Ty, — 5, LaZ g3 Co DA E# L 7= 2D S5 ERBHA OB ER I TS (i
ZIE[1]) . CoDHEH M S 7 = F A b TiE S-La® disorder 7372 < . Co (H5A YA~ ORIRAIIER &2 50
TN, 72, B ColXTIC 3 TH D LIS N, CoDIFRABINICHIN TE 5 &2 6Nn5, — T,
2 aREHT X 2WF2E TITRL R O R 2 PEBR T & 37, LAk & Bt O RIS AT %2 IEREICEHMECX 722, 22T
W7 — 7 IR R 2 W B ZE 21T o TN D,

7 =7 A MM DR B O NI I IBE D TE R 2 S D L ER H D, Fe DILRORETEN T4
ELTEFAANRT TN EL AL TS, AU CTIXoMRREN & < TUEMZN RO Zau
YFeNMR % FIV " C CoDAEBMALS 7 = 7 A B @aE D Co A7 A b & IRAIRENE DREM A 1T > 72,

[EEHE]

Co DAEHM B St 7 = T A b (SrFey ¢3C0g07010) D Hi i
fak B2 NapO 7 7w 7 RIEIZ X W ERLL 7=, *Fe-NMR '
42K, Brliih F o7, & Fe¥ A hOJIERR - SrFe;; 930007019 -
BIEEHR L i L, Co BHUCFED 52D FedhA RO r=42K
G DORE S DOECETANT, ZO/REZ S &12 Co b
YA NeiEiwmdT b,

[(BR - FE]

11X 2a¥ A FDARY bLERT, 2aV A hDAA
vovr—r L0 UREREERNZ 2 KDY T 74 K
EBALT-, 2oV T T4 ME2at A FOiEEO Fe YA - .

MZCoMRALIEZ L2k 2at 1 N OWNERS /S
L7zl tERLTWD, 2atA ML =1 M 12k

YA b &AL R Th DS, WELOFE NS Co™ ik e Tid W3 e 47
A hE LT 12k YA BB A TS, frequency (MHz)

Intensity (arb. units)

BE R M 1.CoE#aSr~7 =74 h®d2a¥ A kdNMR

[1] T. Xie et al., Powder Technol. 232 (2012) 87. AT by
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LML ST 7 =54 D YFe £ xz*‘?%—ﬁg\ﬁ'ﬁ?ﬂ:i %5

R T-, KEBIE T, MEERE, TRET7* FER>, BMSE, PAme>, IR
(F B SR, * R R)
>'Fe Mdsshauer spectroscopies studies on La-substituted M-type Sr hexaferrite
M. Oura, N. Nagasawa, S. lkeda, A. Shimoda*, T. Waki*, Y. Tabata*, H. Nakamura*, and H. Kobayashi
(Univ. of Hyogo, *Kyoto Univ.)

FLHIZ

M7 Sr 7 = Z A b SrFep0gg &, IR TN EE Pes/mme (ZEMIAE No.194) #i&EAa L v £/, BRT— A
v NS CHITEATR 7 = U BEMER (T~730 K) Th 5, FidFRICEZRD 5 2D Fe A FaRiDOSr 7 =71
MFEHZ W T, IR TORBE NS LA 572 DR ABAREIE L TOMERENRM T4 2 LN LTS,
L/L., Co NEHIND Fe A MIH-o TRV, LaBEN Y =74 M5 2 BRI EIT Co E#
UL TRNIWEEZLNTE 2, L L. 2 2Tl La@E# D B % FERIIZHED 6D D B.BE T(Sr,La)Fey,019
ZHWSD, La A AV BEH A FD Fe A I HEZDEEEFAL LI :\ La-Co [E#i2 7 =7 A b
(Sr,La)(Fe,C0)12:010 D Co A Ao WENEFINLFe A bD Fe A AL DBETFIRREIZED X D B BE2 52 5k
RS2 Z LA HAE LT UBEE T T Fe A AR 7 —5 W HIEEIT - 72,
RBRAE

HIEIZIE, Na,0 7 7 v 7 AfkIC & 0 1R S 7= B Sro.La,Fe ;010
(x=0.31) % Wtﬁ%iﬂa (c ) J7 T JE S 100 um IZHFEE LIE A% 8.0 mm
ODFW?/ WCERE LAE Y bR b D& vz, cliiost LR TIC A
D&l ﬁ%ﬁ’t’-%b F I BT NSNS Hex ZFIINL T 150K T
“Fe A ANT T — 3 HHEEAT o T2,
KERER

Fig 112 SryyLaFe;,050 (x=0.31) (243 % 150 K TOREH T °'Fe A A\

SNHRERE R AT, Hy=0kOe TD AT FMLOFEITIZEBNT

Evans DEF N A% HEZIC LTz, FOFREE, 550 Fe ¥ A Mt L7=5
Ky CHRDRNE =7 NEET D, Fig. LIRT I 6oz fns L
BWo7 4 w74 v IRERBGEONT, ZHUTERMMEOTZOIZ 2a A1 |k :
DS DO— R FIC LT 5 & SN TOBRSICHIET 5 B2 bR q0 50 s 10
%. F7-. Fig 212 Sty LaFey,00 (x=0.24) 0 150 K CREL M Ok 5 % 7% Velocity(mm/s)
T, TN K AR Her = 17 kOe {3/ THIFIMEAL, My \ZE#ET D N Fig. 1 5"Fe Mdssbauer spectra of
73%, Fig. 1 £ U He ®HUME AT Am =0 (m: R R 150 D A AN the single crystal
VT BRI LD E— 7 FRIRERE DN L TV D8, T BRERD or, 1 a,Fe1,010(x=0.31) at 150K,
IS THERRESS Hi (BT — A 2 B) DS e I~ EEESLTWD 2 &% with and without magnetic fields.
RLTWD, ZHUZ 30 kOe LIS D Hey DRIE TH BTz AT R b (y-ray I/ c-axis )

Relative Transmission

0 10 20 30 40 50

B LT, Fig.2 53RO BN D M IZE S BMLERR LTI —H L TW5b, Z -
NED Hy=30k0e TlE, Hiy & Hy DRXNTFTTHDLEEZ LR B, Rl
AT, Sr,LaFerOm OIOMEORCORRS T 42 07— 2 J|f ]
2Ry N NDIRBERIAL & WA, WETHONIA Fe VA b § aof) DAl
(2350 B BB TR IZ SV CREIC BT 5 TETH 5., 3 op - HIRI0]|
éj

L ZD N

H i+ (kOe)
2) B.J.Evans, etal., J. Magn. Magn. Mater. 67, 123-129 (1987). SryLaFe;,010(x=0.24) at 150K.
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6pD - 13
Fe DOAREHIENC L2 Sr 2 ANTTE T =74 b O
HAERBE, HhlEE—. s
(HFERZ)
Preparation of Sr-based hexagonal ferrite by controlling the oxidation state of Fe
M. Meguro, K. Kakizaki, K. Kamishima
(Saitama Univ.)
1 #E

2 MiDEBEBA A3 Fe? Th D Sr HAH i
7 =74 ME. R=(SrFegOn)’ & T=(SrFe,04)%.
S=((2FeFe,04)™ or (2Fe;0,)* Y &V o727 1w 7 D
fEEctRkans, WAL YA ZA U BSH e
7 =74 N OHEAIBIELEIZE I RSSR*S*S* | (TS)s.
TSR*S*T*S*RS. (TSR*S*RS); Tdb %,

SrFe,W OIERIHAA Y (k5 & Fe R st
L= OFFKTREEZ LI L U, GBI A3 R
Thd, Fio, T7a v 7B ANDHEO —AHEk Sr
7 T4 MIERINREECTH Y | SrFe,Y Ot SLAH
EARZEBISh Ty, 2 F 2 ORI T
FesOy & W TR S U, (ER A2 27z,
2. EBFE

SrFe,W 1 L O SryFe,Y DJEEEE LT SrFe 5010,
FesO, . SriFeq0q3. a-Fe,0; v 1B XJEE L7,
REMKREMERA L, v—% ) —KR 7 THZE
Fl& L722Y 5 900°C T 5 HERBERL LT IRBERL
%, L, BEtEEZER L L IFELES & T
T, FIRESMEOL & 5 KRiRIRER L7, Kalklo
it P R T R XORR IR &0 T L7,

3 MERLER

B0 1 1%, #LAAS SriFe? Fe®=1:2:16 OBl 4 2
281 1200°C~1400°C THERK L 7250k X BR[EHT
XTdh 5, BERLIEEED 1350°C DL ik T w Al
NFEME 2T,

2 ITHAR Y SriFe?t Fe®'=2:1.5:12 Dk} & B 72
5l & T T 1150°C, 1200°C CTHERL L 7= 30kt X #it
[EIHTIX] % 7k 97, 1200°C TRERK L72530EH TR Y B od
E— 7 RN, Fo UBIH KD v — 7 75 1150°C,
1200°C BERLDOFEL & HITHER TE 5,

JFUEHZ Fes04 & VY, H28 F Tkl 2 Bk 35
Z Lz k v, SrFe,W. SroFeY B X OMRE D720
SryFe,U DARKITHE LT,

4. B CHR

1) otiE fth, BRI L O RIR4: 47 (2000) 789.
2) S. Ram, J. Magn. Magn. Mater. 72 (1988) 315.

e W-type © SrFe,0,y v Fe 0,

* 1 sintered at 1400°C

o 1325°C

= o in
® O u} e o O

7 1300°C

Intensity (a.u.)
[m]

[m]
jm) [m] ] VD

o 1200°C

; e i
-~} u] .N\ghﬂ =
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0
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Mg2+-Ti4+[%Tﬁ‘% BaF612019 @ﬁzﬁé L Eﬁ’i%‘ﬁ

I
(FEKR)

A, TR (R, A 3 —, O Bol

Synthesis and magnetic properties of Mg**-Ti*" substituted BaFe ;0,9
K. Kamishima, Y. Esashika, K. Kakizaki, M. Sakai

(Saitama Univ.)

1. &S

BaFe ;00 3. SHB® 7 =74 hOFTHKARA L LTA
<HBNTWS, Z 0 BaFe,019 D Fe*id Mg? & Ti* Tt
T&, Fé'Z2RABICERTEDEVIRERH L, V2 L
LR 5, OFERSA: 72 b NSRBI R IZICH B 2y Tld /e
VN, ABFZETILIEVVEHIPE T BaFe,050 @ Fe'' 2 Mg* & Ti*' T
B L, BRBEORTER X, BKEEOFEEIT- T2,
2. EBRAE

JFELE LT BaCOs, a-Fe,03, MgO, TiO, & VT, BID1L
FEMmAKIZRD XS ICTHE L, 2o 2BAURE LR
B & 900°C TIRBERL L7z, IRBERLTE . EE AN —/L I LTk
L. MERE L. 1100~1400°C C 5 BEEIARERR L=, 3k
DFE L % X BREIFT(XRD)IC & » TRIE LT, BER AT
IRV ) 3 (VSM) 2 IV TR L 72,

. RRLEER

1 IZABERRIRE 1250°C @ BaFe ;,,MgTi,01o (x=1~6)D X
AT %2 7R, x=6 TlL MgTiOs & DIRMIZ/AR>TED |
Fe'' A Ao B S - & X ITAERRT D MARSE DAY D
FHLAKZS BaMgeTigO9 & 575 Z L AR L T 5,

2 VLRI CRAME B S U7 BaFe 0, Mg, Ti, 019 (x=0.25
~L.S DR 2 R T, BRI U T, R LI BRI
L7z, LA L. 1200~1400°C @ x=1.25, 1.5 Tl LT,
T, x=125, 15T Mg, Ti B FH& A Y4 MIAD
EolEbozaliEEE R LTS,

X 3 1% BaFe 2.0,Mg, Ti,0o (x=0.25~1.5) D B iR 2 7~ d,
BaFe ;010 D = U — 1% 450°C Th D720, BEHENHE 2 5
TR —EHAMEIREANZ Y7 P LTz, Ly, x=1.25,1.5
I IRIERCIRE L o7, Zhvd x=1.25,1.5 TMg, Ti DA
YA NBERY  Fe A AU BOMBEIEROT HN RS
FREMENH D,

PLEX Y JRWEiPH T Mg, Ti &2 L 7= BaFe,0,9 D/EH
R L, BRICEDF =2 —RoZ a8 L,

2% Xk

1) R.S.Roth et al., “National Measurement Laboratory Office
of Measurement for Nuclear Technology Annual Report
19817, pp. 42-49 (1981).

2) S. Alablance et al., Mater. Res. Bull. 24 (1989) 475.
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