13aC -6 Fa2 B HAR D FIGREMELE  (2018)

HO 77 v 7 AEEHWEASTTRT 274 FEESOER

PefRdhiAR, AlilRsE—. M5
(& EREE)
Single crystal growth by self-flux method of hexagonal ferrites
T. Saho, K. Kakizaki, K. Kamishima
(Saitama Univ.)

%2

1. =

NEEZ7 =74 ME. S 781 v 7 ((2MeFe:04)%,
(2Fe304)?"). R 7 u v 7 (BaFesOu) ) B LT 7 m v o i = i I Ba:Zn:Fe=
((BagFegO1)™) D& fE I & 72 > TV D (Me 13 _MER 4R 75 mol% t 1:0:12 (M)
AAV), ZNHEDT Ty 7 DMBLDRICL Y | fix 7ok BT TL‘T‘“ cxhadan
AT 5. £ OWEIIE L CHREHEFTEHC b ER ot e L St 27271200

@‘TEH*%GZY{)QU 5 Do 2 Kﬁ%fﬂi\ 77 /7x{£%ﬁﬁ 75 mol% -7 v 1:2: ]6(W)

X BaM A Ba,Zn,Y V BaZn,W ¢ Ba;Zn,Z
¥ Ba,Zn,X @ Ba,Zn,U

VT 6 FEEOBEAMRED A Sl 7 = 74 1 Wi 2 (A . Al
L. EOERSAM s JUWRAHEZ A Lz, 25 .mOI%‘ . . 1 13:2:242)

Intensity (a.u.)

2. FEBHIL

HENIEACO T T v 7 AEIC LS TERILE, 79 v 7 AL 12:28(X)
L T BaB,04 (Tm=1105°C) & &R L 7=, J5UEHZE BaCOs, ZnO, a- 2:36 (U)

Fex0s, BOs Mz, ANHERT =74 O Eamri R v
(L, ZOMRRE 7T v 7 25325 : 75 (75 mol%), 50 : 50
(50 mol%), 75 : 25 (25 mol%) DE/LEIZ 72 5 & 5 ICFEE LT=,
INHERA L, Ae5 OIS LT, 1250°C T 5 FHEE \ 20 (deg) ‘ Cu-Ka
FFL7=4%. 10°C/h T 1050°C % THia L. 1050°C 7> B hiih 1. AR 3472 % A5 0RO X AR I T

L7z, BRI OIETEHC LD 7T v 7 Z&BREL, ANAR

RO B Az, Z ORk A KX SI2 k5 T>1,1-03, [H=1 kOe — Ba : 7n : Fe =
<03 mm o ClER Lz, S5 7zaEtofEmfit, mE l450°C 1:0:12 (M)
X HUEHFXRD) 2 FICIAIE Ly BaAURHE R BB ) [130°C
2HVSM) 2 IV C i L7, 3 335°C 2:2:12(Y)
3. AL B <

1 IAHRE TR L -3tk Xgal 2, B 2 : 1:2:16(W)
DRE ST RD o1 bOO, ANOKFRRIET~ S 3359 |, %@
<ELR, £ ' [asd|

2 A RE ORI G 5 ML Y I BT — 2 M 2:2:28(X)
2 LIENF 2 ) —REDE DIV, 2 Z B M AL Y RS [390°C] 42136 V)
BB LM L e o T80 . %= U —IRENEZN S OFRIO s

Beipote, £, XALUBIIZNETAMELL WAIE /-
3 Z MO PHORIEHIE L 72> TS in, Fa )y 0 o 200 3004007300
K7 =74 FOFEOMINE BT, Temperature (°C)

R7avy 7 & STnay /DR THRINAEETT T v 2. FHRR D B 7 2 #5530 BE S R
ANTEMOI% T, TRy 7 2Eetb DT 7 v 7 A 25,50
mol% C B/ G STz, ZHUL R 7y I bt T 71 v 7 057 DAEEDOTRMRE N B > C
BO, T7ay bR oBIEDHN, WRENEWCDTHDL EEZBND,

NIRRT 274 MZEEND T 0y 71280 AERO LY SITEVRSH D Z ERHLNN R T-, ZORERLY |
S LI B EE b7 = T4 I BERICE DA S B,
2 3k
1) PFEEK M, 7274 b EKRSHE (1986) 6, 18.
2)  TAIRME b, BN KT 2 HIAEIE  (1975) 636~644.
3) J.A.Kohnand D. W. Eckart, Zeit. Krist., 119 (1964) 454.

— 164 —



13aC -7 Fa2 B HAR D FIGREMELE  (2018)

T B X ¥ ¥ L bee-Feyg  Co, A TEfE O [RS8 1T DB 258

FEIBMAR 12« JIFHATRR L« KA T T - ZAREIR? - flly SR ° - fgE(gE
CRURER, 2k, SRR, YILIEKR)
Magnetostriction Behaviors of Fejo_,Co, Alloy Epitaxial Thin Films under Rotating Magnetic Fields
Kana Serizawa?, Tetsuroh Kawai', Mitsuru Ohtake®, Masaaki Futamoto?, Fumiyoshi Kirino®, and Nobuyuki Inaba*
(“Yokohama Nat. Univ., 2Chuo Univ., *Tokyo Univ. Arts, “Yamagata Univ.)

[ZCHIZ Fe B LU Fe-Co BT ERIRIBEMAMEITH Y, b T v Al EOBRT R NF —EHdlamn bt
P =72 EOWRT ™A AL TIRIES BT A, ZHDOISHTIE, AT MRS 78 £ O AR FFE
WA, BEERFEDORIE D LIFUIEER &N 5. Fox i, 2N E T, faR AL 7 5 MgO BisahF 12 FeyCogy
(at. %) A&z T X X v LR S, %@ﬁuﬂ#@%lﬁl@:ﬁaﬁ%ﬁﬁ wmﬂ«f%t V. AWFFETIE, ColFe
FALE B S5 Z L1250 FeyoCo, BAMEE TR L, MADSREESFENC LT ROV RIS,
EBER WTNOMRICB TS, Mg(001), MgO(110), MgO(111)/Al,05(0001)FHk H12iE, FhZHh, bee(001)
B A, bcc(211)m*aﬁa, bec(110)E AT B4 & ¥ v VIEDSERR S iz, F 72, BRI 2 JE U755, Fe, FeroCos,
FesoCoso NEDNEIZ LT T HED A3 DM 23558 vz Fig. 1(a-1)36 X M@ E £ 41 Fe(001) Hifh LD
bee[100]4 LY bcc[llO]jiﬁ Ixt U CBIRZAT S TeEE DO TR A 3. WThOBIEEFICB T, KBS
éﬁfﬁﬂi, RER B IFIET L 0 Bl & [EHERER T 1878 —E L T2 2, Fig. 1(a-1) Tl 32 & 7R, Fig. 1(a-2)

FEAROBENBN TN D, BERSRE ORI LD, B EBERITMA—B L, ELEIZIT-S < 235
%hé Fig. 1(b)3 L UY(C)IZ FezgCosz 33 & Y FesgCosg IRDIEAE NI & I EhUrd . BERE ST PEORA I Y, K
D ARBRIRE CIERLIE & 72> T D Z E WD . £72, 1.2 kOe DORIFHINNEED 2> 53R 67 Fe, Fe,Cos,

FesoCoso TEDRETE TEH (Moo, )l E, THZEH, (25%107°, —24x107°), (170x10°, 11x10°°), (70x107°, 62x10°) & 721,
SOV L DL RIS x = 30 ORI TR E 7R A BNBIND Z LW o7, 2 HIE, bee(ll) Mk L8

bec(L10)/E AN DREE LT IO T HHRET 5.

Rotating

field (kOe) | (a-1) Fe Output b-1) Fe,,Co c-1) Fe,,Co IOutput
(kOe) | (a-1) 01V (b-1) Fe,4Cogo (c-1) Feg,Cos, 01V

0.2 [ e e ]
N\ ™\

bcc[100]

04 R\ / < 7 | L
Rotating field

H

rot

08-\ N\ ]

\ N/
e N N V/A\V/ AR YA\
\/ s N/

Rotating

field (kOe) | (a-2) Fe I Ooggjtl/t (b-2) Fe,,Coy, I OUIPUI (c-2) Feq,Cos, I Output
0.2 = ] T~ 7 ~ 1
bce[100]
/\ /T /T
Rotating field 0.4 7 N N /\ /\
otating fie
HTD( /\ //-\v/—\\
0.8
&3l becqiao) A4 \ / /\\ / /\
/ A1 \//\ - /\\_/ /-\\
1.2 \/

0 90 180 270 360 O 90 180 270 360 O 90 180 270 360
Rotation angle, ¢,  (deg.)

Fig. 1 Output waveforms of magnetostriction for bcc(001) single-crystal (a) Fe, (b) Fe;Cozg, and (c) FesoCos, films measured
parallel to (a-1)—(c-1) bcc[100] and (a-2)—(c-2) bce[110] under different rotating magnetic fields.
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Iron-based crystalline alloys with low effective damping parameter have potential applications for future
high-frequency devices. Recent work on Fe-Co-Al alloy thin films report an effective damping parameter as low as
about 0.0004 for a composition of Fe;3Co,sAl, measured by FMR over a frequency range from 12 to 66 GHz.*>?
Although (FeCo)-Si alloy thin films have been extensively studied,*® very little information can be found in literature
about the relation between effective damping parameter and structural properties. In this paper, the thickness and
growth temperature dependences of soft magnetic properties of (Fe;sC0,5)95Sis alloy thin films are presented.

Multilayers of [Fe(0.35 nm)/FegsC034(1.1 nm)/Si(0.14 nm)] x N were sputter-deposited onto MgO (100) single crystal
substrates using DC magnetron sputtering, where N is the number of repetitions. Deposition was carried out in Ar
atmosphere of 4 mTorr. The substrate-deposition temperature T was varied from ambient to approximately 300 °C. An
in-plane field of 50 Oe was applied during deposition to
induce a uniaxial magnetic anisotropy. A 5 nm thick Ru

2000 .
T=Ambient

I i
layer was over-coated to prevent oxidation. Structural g 15001?? 3 5 g !
analyses were performed by XRD and TEM. Measurements g 1000 \ ' TZQ 00°C
of magnetic properties were carried out by VSM and 5.’: T.=300°C ’

longitudinal MOKE. The magnetization dynamics was = 500 (a)
evaluated by ferromagnetic resonance (FMR) at room 0
temperature over a frequency range from 12 to 66 GHz. 200 (b) = T.=300°C

Figure 1 shows the dependence of (a) saturation —_ .

magnetization M, (b) coercivity H,, and (c) effective é 150 ™

damping parameter o On film-thickness d at different Ts. - 100 T.=Ambient

It is seen that M tends to decrease slightly with d from 50 u e .
about 1,700 to 1,500 emu/cm?. while H, initially increases L o T*TJZOOOC
with d, and then decreases. The ae; rapidly decreases with d,
and then slightly increases for both the deposition 0.020 E (c)

temperatures. - 0.015
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Fig.1 The field-cool M-T curve of ZnFe204 film
under the magnetic field of 1000 Oe
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Fig.2. The H-H curves at 4 K of ZnFeO4 films
annealed at 600 °C.
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Basic investigation on silica coating iron-based metal particles
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Fig.2 Silica coating on three kinds of Fe-AMO
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Fig. 1 Conceptual diagram of hole doping

£Cd 5 (La0)Zn,P DELHHLO oo, (b)
BERTEME (a) &R TOBIL O (LaO)ZnP LoF
o P — O (LaO)Zn, ,P _
DREFEAFE (M-H) (b) %r (La0)Zng P osl WK g

¥, EAEPUL Zn REFE A
D%L<ﬁ??é#\mEﬁf
FETORE THEERNREET

. R 05 ——(La0)ZnP
3?) %)o ji\ M-H j\7 v &\_bi\ 10_2 \7}—?«‘ ,,,,, TR 9 S —— (La0)Zn, ,P

M [emu/g-10'3]
(=)

(=]
W
\

x=03 THhERE AT U v ANHE  (LaO)zn, P Lok :ﬁﬁﬁ@
B S, SRBEEDBIN T, | v
P 4 _ I

FEFRH BT, Pn=As, Sb O 0 w0 20 30 J000 2500 0 2500 5000
RELHENTDHELEDLIZ, RIETH TIK] H [O¢]
il COIA DRI . . o ,
f Jéh? ?% i t{ﬁ Fig. 2 Temperature dependence of electrical resistivity (a) and magnetic
DV Do

field dependence of magnetization at room temperature (b)

— 170 —



	13aC-6
	13aC-7
	13aC-8
	13aC-9
	13aC-10
	13aC-11
	13aC-12

