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Effective Magnetic Moment [ u s]
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Gd 7 /72 0 1/2 2 7.94 7.80 7.98

Tb 8 3 3 6  3/2 9.72 9.74 9.77

Dy 9 5/2 5 15/2 4/3  10.64 10.5 10.65

Ho 10 2 6 8 5/4 10.60 10.6 11.2

Er 1 3/2 6 15/2 6/5 9.85 9.6 9.9
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KT RBIEEFELINCH S, COGAEOREMRTEE L CRINRTFHEER I
k3bDTh 3,

MEBSKEAEERK . ~OF LHOcHOBEBICH T 24k X, Stevens Factor
aftéﬁﬁﬁﬁ.léﬁiﬂfiﬁéné —WRAMDGEE. RAttz 20

—RE MG OHMmIC L > T, BbAD M & b oo+ 0 & LTk

@&jkiénéJ“’

EA:KU(C082 7] —% )

=2a,](/—%)Ax<r?%am2e—§) (1-19)

CCTC, AL"B—MME DS, <r*> 34 FETEOHEERD 2F G CH B,
Stevens Factor X, 4 fETFEOREKVIEKMEHLI S EOBRELEL TV 2 Hh
ERIETHS, 02K - TIIRLTEL, % #HEHETLBILEDA,<r2> O
fEidKasuya ICL > CHBEEINTHED . ZOHEEREXRI -8 RLTE{,
Stevens Factor Ofiid Ho CE r 2L LTCEDREVHADLSIEIE D 2 2,
A< DIHRFH TBOCEOHRIcX S FRIFE LA X XTHHIELyIS

#1-7 &EHTH A1 4 D Stevens Factor 68’

Tbh3 * Dy3+ Ho3® * Erd+
bf® TFe A CHuis b0 ST, hfU 4L,
—1 -2 —1 2*
a;={JlalJ> 32.11 32.5.7 2+32.52 32.52.7

#F 1-8 A,°<r?> OBHME (X107'% [erg/ion]) ©9°
Tb: —26.9 Dy: —29.8 Ho: —29.9 Er: —29.4




(5) HRBEC X 3IARH#

TENVZ 7 ZAGd - Co@lEicBVTid, HIKTEEED 50~250[A] D4
BArd0, TOED%E 10~25(A] BEORZBEDG dBILYVBIY A CHWEOD
DEFHAMBRICHONE LR, WHELRHIKEENL 7Y 1 BICR S h,
TOHKBEDIERBER A 7 REBERT VT Y HRAFIC L > TKRELELS
BIENMESINTVE, " i, BELHBNCG d WEIRMICEILah s &
WKL -> TR AP LD ET 2805 5,72 E-TC. ChoDIRES
LA REGFH b EEBAE I HORKEEZVES

4. R by ok odic, BANZIEKRE b S BEM . DEsDE
CTED. Ms EMS EDBFITTHDBET D, COEEXDHMTRALFE—E. M D
L% v KRR ENE T S &

—Ms )t v (1-20)

Edemagz
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THAoN3, bL, BEHNRESOELHEHROHEZKTATCH b . z il HE]
DIRBABEZEN . EFTHIE, N.=N,=/D(U-N.)Tdhsh o, FaFIEAL &
ZEDORFTHAEZO, x-y MNTM (M ))DBENR xiEidH%t e &dhit

1
Edemag:ﬁ'(Ms—Ms‘)z v (N.sin® O cos® @ +N,sin? 0 cos’ ® +N_cos? 6)
0

1
:4ll Ms—Ms")2 v (BN.—1) cos? @ +const (1-21)
0

DL ICBFEIL DM E O BT 2z 20 F—-NE OB, Thik. z#N
BEHEO—RAIMO KK CH ., BEHMKK I ERK.

K Z—vowb M) v (3N.—1) (1-22)

LT - T, fafibg b 2 kbl %,

COARBRENEBSIOLTORVY, BELAEE LS. KBSk 3
HOKEP—ETHNIE, Faowse RIBIFEEICHBT 2 ERSD>TVBD
T RAVIERICE W EEER R 0 KRB, BEERDE S 100 [A ]
THGd —FeDEHEBEIRHONLTVWBE I ER,. " K, BRAMIBILM.
CRICHBT LV WME bRV, BIREFH T cCEERSE LM 50
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,29?



1.6 RE-TMEDOMSAVTSH

PIHOMSK O A B EHtEz 2 v+ - oM HEHMSEL B, RO
HIRROPHHT FVF =2 /NMCT BEUEDLORDBENRCE B, BRAHM
i, ALz 2V F—RBOFADOHBFICEME NS, B 1 XOIHILWED
M = 2 L ¥ —

(1-23)
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' Z( de;; de:j

ThHbd, CIC, eij BOTHBDF Uy MRS CH B, 25D KRNI 1T
T FNVF = Eanis ERXBIZNVFE— Eooe C. iS00 14 H AE
DEI BB AEHMEL 22 RKEETHD, IS, OS5 DK — LS L
VA4 YHHEEH (B2 &, 85588 DE A4 YHIEAH (B A2, R
MEER) oL s, s

MK L 2V F— B OFTAEDF RS eo; KEBMLCIKATHD, &
DL CRLERIEBICIE S CICERIEO RSO FATLE 30, it
HExrvF—(e:; CBELTC2KNA) BHEL10ICINEHDH > CEYIEE
HOFE, §8bb, MKtz s v F— Ltk c 2 L+ — L DR 4 1Y
LTHUNCIE 2 £ COdE, MXOTAOMBMD. VHESRR., 7 NEERCD
REDM AL DRI L CELIN TV B,

SO B ER A AL S BIER A E T D, TOMBRN 1 14 v OlA
HLEHBOCHR) KL TRDEHCEIrN TV B,

ACT)=2(T=0)11+1 2 (L7 Gnu)l (1-24)

CCCy Lo BHBBILENI Ny eV, [ BEHRXOKEK CGHERdin %
ROk 5 C U CIBOE) © L7305 v 2o N VBB me 3RS O
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DAL Z g, COCLMEDRA FO2B L4 (1 24) X[ = 2, 4
Ty oy BT SRS EA~DLN (1= 2 U CITFED Sk HTEE) % S5k
ThH, CORBEREE, ThOMKOFAN L A4 Yk L CWB T &AW
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INTWAHRIAIVICE>T 1.2 TN T v H XIE:8.0 Pa

X 10° [A/m] (=90 [0e]) DHWHA% b3 1T w60 W
HZT75 X% aLgs¢ic 53 5t 2 W

Lo, BEMEIOWIMATENZE Bz & & F:1kV
TiF3a2&ENTCEB, TDfhDR/%y Bz # & i:89 mA
FERBE, SRRICATIENLEYD 2 A4 v B 5 A

T, RRNBEIK2 - LicRdh N4 7 R @ HE0~-—100 V
TW3, A o8y 7 K130 A/




I. Substrate Holder (Anode) 2. Shutter 3. Target (Cathode)
4. Heater 5. Substrate D.C. Bias Supply 6. Field Coil
7. Matching Network 8. R.F. Power Supply 9. Variable Leak

Valve G,: B-A Gauge G,: Schulz Gauge

X 2-1 @llise kR 5 LG ORKIX|

(2) =5+

2%y Z 5=y MSie KIILC (BB S =7 5 b, (2) BikEs—5 o b,
(3) BAS =75 bOSHRDS B (K2—2) , RN, &5 —7
FAOSEE b AFE LWE EBEC D S50 T, M CELOE <. Bem LI
KETBHED OB I E CATCE MM oo BekEs — 5w b g Th)
2 B O £ D I RSB C & DI E LC, RS b o
TIEWENIE CHBILVE 20T, IRMICB AR ECTH B,

Wy =5y bR YD =5 5 bO e, HLEHOF 57 (5 L] X 5
[am] FEED b D) . FROEIREK 2 - 20 L 5B LcbDC, Dl
RCRATE (K —7 » P OERIE 80 [mn] ) %O, COBES —4
Mid, Bl 54 EROF » THAELAZ D S LI XD BHIKE A Z o B
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Rare Earth Chip Rare Earth Sheet

Transition Metal Disk

(a) (b)
X 2 2 SR Licts ER@G) F » 7, W) EIESIRER LSS =5 F.

RT, BEL UKD ECTH 5,

HLBOF» 73 BHLEWEERENHIEHFEINTVEIN, X%y 2
RIBASUICE S EANDEDC, X%y ZTBELTCIR 30 37V L 1Mo 7Y 2o¢y »
Zfro. KiifOBbEE WD R,

(3) K& 7o LhiMes

KD EMSAT 4 R 7101, WMUITIBIREAEEY A —FEx—F (PC) M
HouohTwad, BIFREHER T 5 AR EMGHIN TV, AUE T’
Bk b, MESRE A, KO TAEOHIER IE 50x40%0. 15 [an®] . +
T HROWERITIE 30X 30X0.07 [mn®] OFHEO#H NN 7 2WEEKE LAV
7oo MEAFHEDGEMIICEE L ik, FRIS N A L b . R EM T IER - ~FiEo
AEDYo s, AR, BONEOFARE . 4X40 [ ] Ok
DRBPEEH Uco FHICHEERD S0 L CRITE T 2188103, LSS
HDRS54 FHS2 (BEE1 [on] ) OXficKYE=—ntay Fria—
Ul HREMH L7, Bodicik, ERkExF o7 ra—nthic AR CHY &
=—AEa Y FrEERL. @R RES S kR TV,

I ABRDOREE., 557 VA YHOBER (X++ F20-XD 5% ). It
A4 VK TFATLIA—NDIEC, FOEN 15 SRIEESREE L1,
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Z %y DR () KifE. AMEFOEEix 32 L+ —DIRINP 7 7 X~ B
LUy =%y P onEHRBICEY, DEDEVEIEI FERTLI2D0PEBCH B, O
DIER, TENT 7y APHERICH T CTH B C ELLE BSURIPEE O HilfH < 13
EEMTREE IS CEBNTFHEE N, £ 6, KR O E R KEE ¢ b
DEKIEDEWG a ZB ML, KB SO ER ANV~ EHOBEMBE S0 S
Kowwlf, CDGad, A2y s YIllickE i 21 72D -1ITHINNC b
BIL->TW3B,

(4) FaffiEi

FLBUTH B A L QBRI L b MBS 7 721 ¢ b Kifikd i
MALM IR S 1L, CNPMEEHE IS EME T CEBREL6NDL, " IO
feb, KK Ry 8 « F o v N NTREREZEGTETH 2D, BRT
BAYFUN—  dp 0y YR CHAVTHENES 2856, Ao %
HinE LCHVA I, dHORNCHREREATTLI LN TCERL L, £C
T, Ry SRETCHABZERR, BORAEEASKECKEL, REREILC
Si0%%# 600 [A] Z&H LI, 7AITYHRIESE 8.0 [Pa] (=6X10"2 [Torr] )
BEELTAMZEZFERLILEZOMBIEROESRE X 150 [A] THBDTC. P
Bl (>~1.0~0.8 [un] ) Z&ET 2L, BB L ZBIILCHKOTH~D
WEBREREAEBRWEEZONS,

(5) BBk
Bk, e ROBEFB GERAETE oKUK T 11, 3
Fo LA OB AT H OMRBERAT ET - 10) ik bl L7,

(6) BikEE & Hisko sy

RSN TENT 7 RCHDIOEME, XEREPrkE (B¥EKE SG-—7)
ko, s —vhRnag—tRRsCwBhEMCE > CHIE LT, TD—H
X2 —-3iKRd, i, CoKa BEMVWT, Y.(Feioo-sC 0,)i00-x
KOWCHIE LI bDT, YIBEDLIEWY Fees Coze 1T, 205230
ECAI bee Fe(1D)DEWHITE— 20BN TOWADIH LT, Y s F ese
Cozrldnm—blE-oTW0B, 2BEMMIAIE L, A LBOCHKDBEL 9.5~70
(at. 96 ] DEPHCTT TN 7 7 RHELTZ > TV T, RO, %KY L
HOEPMA (XA 2707+ 54 ¥  HAEFICXA 7533) 2fu.,
LERKICHIE L CHEW,
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CoK a

bcc Fe (110)

Y,Feg5Co, 5

Y, 3Fes, Co, 4

%MMWMWMW

o I L L I

20 30 40 50 60
Angle 20 [deg]

Intensity [arbitrary unit]

M 2-3 Yx(Feloo—yCOy)loo—x @H;’;@xgg@:}ﬁﬂy—-y

2.3 WEHWEE [ W

(1) KSHWH(L, RE(rihER & G

RuFNaiAl & Prbg i3 IRBAEI R aT (Princeton Applied Research Model
155) =MW, WfbahsR (B—H) b R, CoREBEBCHMCEX 25
KA 1.04x10° [A/m] (=13 [kOe]) T&H . HHEHK (=21 at. % Tb)
UHEDT b RTR TS ICHILE2MATCERVWEARS 2N, Mo s 2RI
HZ DO CHMHEMA 5,

(2) @S
R A OHIE IR, HERAMK L2 A —2 (HETE TRT- 2#)

L7z, RABBAESRS T KEL R, ARBOBABA 1.2X10° [A/a]
(=15 [kOe] ) CRI2—4/Rd LIRIEEHIE bV 7 —HEENE LS &



i, CORWBOSEBICHRAEEED 1. 1x10* [N-n/m®*] (=7.1x10°|dyn-cm
fem®] ) EXRBOonB, L L, $HEMKEFEO T bR T 07 F 34
KoOlEWDT, COEGZICRAMLERLEEL S,

b7 I CERK D o0 2 EE#EA R A E B, SO RIR S M
20 (=28 M*) ZEATCTHEDTC, HIE S Qo ffIIbMs Ol % VT8
IET 2 0END S, EEBSUEHEDOBCES HIEEENMINO VTR CTH
B0, REDOHLG I IEMIC X » CRIMEEE - (1) &L kT,

x10*  Tb,,Coss [ =1.2x10° [A/m] (15 [kOe])
o

0° 90° 180° 270° 360°

Torque [Nem/m®]
o

Direction of Applied Field ¢ [deg]

T

—10

Xl 2-4 7ENT 7 ATby, Cops iillliM H14 & NI ARKMIIT + v 2 i

(3) HREE

TENVI 7 Z2Gd-Co@RICEAERF—AHEOHELZEREVWEH
TWVW5,® D Hall BHEGBAEERICHCHEL T, Wb 2 8% & — 1)
REFEOLTOIHRN OO SHT B, F1o, Hall BEOREEE K. B FRAL
DHEHC L > TRE B EDSHIEBIEEEIC L CNEET 2, & DOBIE AR
H5CCiCk, Hall ZhARDEEKGE D SHIERELZRD I ENCE S, #
O—BIER2—-51RT, CORDS, CDRBOREEE I 140 [°C] <&
5 ENG B,
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U L L R R T e ——
- \ N e e T Ty S SINNYIPEORT 4 — 2R < 20 C bt
-~
135°C 142°C
—~
T e =N o
o o ihsh e anad L TV riewe —

2-5 Hal 1B OB Ic X A2 REEIE OREE:. AR ORMERRE3#9140[°C].

2.4 HCEHHEBWELE 1| 04 S50

HKAOTAOMEDFEIC K — >0 FkEM Vi, TO—2uk, MR
MACE->-ToFuEa, @HEREzo vy Fryo-HoBRELTBIE.,
D&M (BMKROTH) 2, ol DOBEEFHEOL(LE L TRINT S &
NCED, COHNEZURI Y FUN— e F o0y VRFEERI EICT B,
@ nwE o, FEEICEENCOTAENA L EICHB SN LR
WA bV BNEHCE > CRIET 3 C & ic k0. KM S = 4+ V¥ —FHB
%Ko, O ORIBGO TFAEMA AEMTEHECHE, O 1
THhoOHFEZHVWS I8 &, BMABKOTATHA . DEZEMT 2720 i3E
DYy IREXETY YILOMEHZNENRD S, LHLEXRS, EEERKOALE
DY v IEOMERKEC, 5% Cioflld SN flizIER i i, EREBIK
P OHBET ARIRORGM T 2V F—OLALEDL B LIHNIE S 0 DRI IELHIE 3
EVIBED S Eh LY Y SRR, AL TRE A%
BELTCALs OEERIBLCO 2008k CH b, £C IBY — Fikick 3
Yy EOREC U RS, BTV vy iOVTR] BEALDRIE
MEIDH 038 WIHiER>DOTC, v =0 3&KE LT,

(1) RSAHESAD 5

EF. A VF U= F e vy YRBIREBHKAO T HORFEFE IO W
BB, AELEHLAOTAUERED T 0 v 7 54 ¥ 75 21K 2 — 61K
mCchd, adblE 50x40x0.15 [an®] O FhZHro@ WA 5 R B FicfEs
L. Cvg 40X 7 [an?] ORI DL CH WA, A v FLox—IKiity
fhi ol KR TE 30XT [an®] CTH B, B -JOiEZE K%z
R CH v Froay— K0 £ % &0 ol & ORIICETER D v 7 o4 B
kE b, COETERD v 7 o338 1L 5 [Miz] ORRAKKES>7 57
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Rz Dy v 7 MEICHESE SN C\W 3,

A RHIA SR SHINE NS & B0 9B IC & - TH U 2 AR otk 49 1k 2k
DHHRICAN A d &2 bl od, COLNRBERBOL(LACER T, 75 57
Felleds DIBEZE A fREOALE Y B, RIBHBOEENER B cbic, 7597
Fdeds DB ZLE —KBERIRB[O 1.5 [Mlz] EBEL., &Sk, CheEE
KeaFdkds D 10 [MHz] EZ2EE L. B 7 vy — 2 AL CH 20 [kiz] 25
DEDHBRIIT WO T, CNEHBEH—BIFLREIC L > CERER g
ML, X Yva—s—oY@icEEd s, —H. ABBAOKNE &% Hall %
T L -» TRINL. Tz XBlicHibt 4 1L, M50 ¢ & O 4 2B A& fE Pk 3
T BIENCED, MEBOLEALEXZ -5, K2 6D “5>DRERI
ERER LD PPLHYORIE IRy cNb S, v FLx—oD
BITEFENIC -V FENTCVE, DI &ick->T, 5 4x10°7 hour D&
W EEE D ER S T,

é(Electrostatic o (Temperature Regulated Box)

Shielded Case) 5? 1.5 MHz

. Cantilever [ 1st x-raL osc. [ tst. MIx[ Y 2nd Mix. |
)I! e e ) N J -
it 11.5 MHz 10 MHz |
| P ouapp osc.H [ and x-maL osc.H [ L.p. FIL
g | 47
I S ; F-V COv.
Hall Element mw—{ X-Y REC '

.....................................

X 26 HQOSFAUEWEDT a0 - 54% 75 A

SRS WD T B OMNE B TEBRED SIRYD IR G R S VA R 0
NERFBAR OB G, FECRBLEAELE W, &2 ¢. BRGSO $ 550 5K
As WL WBORTFABNCABEAEHINL CRAILZBIRIS S 108, S & mifg
SRR Z B & 5 S & & o CHllE Lo, A0 4 d BEKMBIE o . 4
BOL, @A H LI 5, FREBKROFRBPIVLDERET 2 &
o DIERDOZALBEBOEAE Y v 7OHEAEN LB &N X B,



WE. BEREEX2-TokdicEn, HINBAEO G x - g HNICHES & o
&?&ﬁEMU%EK&%%EMﬂ@%&met&é\Ufﬁmjmmk@
AR (a, B) BLUOMAMSKO FAEHL . 2O TRDL > ickanz,

Cxx= g ls(a’— 1~)

€yy =

(o)) -

[SCHIC

Fre. Q-DAEFUCBLILEES BN %R0 EF 28, OFBes; 37 57
DRI &

exx:{oxx_ v f(Oyy+UZZ)}/Yf

eyy:{oyy_‘uf(gzz+oxx)}/yf (2 2)

EHESZENTCED, ¢, v BABORET Y VIbC. Y, Baillioy v o
HCH B,

Cantilever z (F1lm Normal)
N
Substrate
——— —d
Film
[ l > 1
7 <
0

Faced Electrode

X 2 7 BUREF Dk

“HCRNB L D1, AMREAD ZWRIHRARNC b L2 B . ARSI A & e
B Hhtood o
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it x B8Py Holichb b EEDo., E. (2-1) X% 2-DX LA LT,
0.2= 0&BLK &

2’— V¢ ). s Y f
xx 0 = e e T ————
¢ ( 0) I—v,® 2
2ve—1 ALY
xx 0 = 2 e @ ¢
Ol O=m/D=T e (2-3)

Li8%, TOTC, WiAbZE vy Al o x HicZ{LS ¥ L & Do . DAL

o iy 3AsY ,
0::(0=0)—0..(0=71/2)= TSR (2-4)

CTHALNS, ~H. ROLDLADORERICED P 4dRBKDEH>icksh3,

‘73142 U xx t f( 1 _—.’),E)A

A4d= Vo, (2-5)

CITC, MAFM T sz Fhafli s B A XL, LIRS, titEx
Thb, ViTH R vy F oy ofEBEEE CIE. BIKBEEZ 4. GEESET 3 &
JEHID & &<

c=* (2 6)

T A o, Bk < i BUEBld 208, A BOLLA CIR. A0 4 d DY
ME LT do LD BN ECEE, AdicEBlT2EABLTCHY, Jhs
Dati g & DAY A4 f EDMIDBIRIE. Co A ¥ F Ly — AR < R
BDY Y INMBOBERE, C.2H Yy FLNBOBEAHET S &

1 44 C,

a5=,

2 dy (Coren) T @n

L85, T IC, AT ORMBEBAALDH: L RiDIREE Ekd 5, (2 4), (2
0. (21 AZAATHOOVTCEMY B &
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zs=§{x(9=o> 20 =71 /2)

_ A Yy 2 de CotCo Af(0=0)-a7(0=2/2)
9 Yi(l—va) tiL? C, fo
(2-8)

L85

BRIk, AN ICBN 28 COHDIENS I NE, A ZRBBIENTH
BB, ENSDHP NS CHEEABEAHWA Z EiIck->TAs DAY
BHIcHIBZ CERCES, 5. I LEH I EL TV L EEOREERIL/ 5 A —%
ZRFOEK EIC. A DDOBRIOMMEMEI K E LIt 4 5 &, KOBENE
LN b,

Yt A (1 +ve) Af(0=0—-4f(0=1r/2) ) N
Ae= Yrtr(]‘l—l/r*) Af (0“0)“7577(0-”/2) *As (2-9)

¢, BHL T ke kL A &g,

RRAESARELE LCL AWISSCIIN | 2B L1c, IR CORBIIHOVLWTR~NS, ¥
2= 8IS Ry FPTCHERI U 2oL 6000[ A ] OZAEEN | oGO F A D
A AR EFEHEN RENCV B, KD 0 =0 1I3A % Bt EF AalcHL
fGE T, =90 Ehicx L 90° Mz B HuicHMLLEaETH 3,
N i DS § S I b kg 28 2. 1x10° [A/n] (=2.6 [kOe] ) D
AR CRUFIL . £ 490 [Hz] EWH LRI AN S R BL LS on s GLE &
aldEks & OO YRIE do= 0.5 [am] ) o BEIICRBKOTFAOKANE A
. 2/3 {2 (0=0°)—2 (0=90°)} DoHRDBIENTEBN, BThR2
o, Mt ZEfBMEE &k, MAERERE BN L v,

R, MIRE EE KGR Ry YRS B & B BES BRI B
KIS ECERITA2VDOWABHERE L5, B, BTt cckl
EON i ®bccFedBhhhid (111 Cbd, DX > TAL
DIEDRILEF e N i BEDHITEICE L CRIEEVPLECH B, FICaA S, =
K E L CHEHHBAOTAMEICH B e ,oN i ol (JEE1300 (A] ) %
HEKEGHE TR LI, COMRDMEROLILE L TCOMK D E A OA H A
DAL ZESMN | (HEZEGER) X2 - 9wRahTcnwa, i
HigrE b 0 =0"~360°C 2 n[4Bhd B 1EakiiR & > CTHD . 2 =32 «(cos? O
— 1/ /208 E LML TCWE, CCCHEHT XSG, FeloNigo
DORIEREEN | ORIBRDNMHAR T 90° Fhcnwad & Thsd, COBIRIE, Fe.



Nico PEAOTADRFESVLIECHEIZDIHMLT, NidoFnidtachs &
KT 5, COXILH Y FLN— 4805 Y RALRBBKAOEFHDF SO
YIEWESICITA D E VIO E LD, BERKEIF e o N 160 DIME DL
35 [Hz) « N i (&2 1300 [A] ) o uid 75 [lz] ChH b, MEAEXLEIT e ,,

N1i (6000
Q
&0
=
T
L —
SR
2|2
&~
&=
o —Q°
I, 0 =
[}
0 1 vy 3
L ) 1] i
Applied Field [x10°A/m]
X 2-8 Z4EEAN 1 MO O ¢ A DAEBEAUA
o 80 Ni o7
&0
= R
s — B 0=
O N
=
%) LOt+
TN
=R .
g i Fe,oNig,
[
0
0° 90° 180° 270°

Direction of Applied Field [0 °]

X 2-9 ZkliddFesoNicots L ONiIEOME O ¢ & DA ERREA O FIE e fr i
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N icoDfWidy 34 s/2=2.TX10"° OV FARICHMLTWE, hixd s
NiDAs Ofiid (2 DXZENVCTFMLCALE, —3.6X10°° Ei5n, L4
N DA DI(—=3.3x107°) & -HLTWB, 2T, Yo R L R
TV o s Offic 2X 101 [N/m? ] (=2X10"2[dyn/en?] ) BEC 0.3 %
oo WERRIEE FIF 57000, EOVF e ,oN i go R/ I CHERY 3
ELHSIICIERICHIEC 182 C &0 FHAN T OB EETH B &0 D
FRERRIE LN i 28 L,

mﬁ®w<ﬁ/%v“w-*vﬂvyvzmmxamiof6@M%mﬁma
JIRTH B, WEIRERL T, KL FORAUCHILDDIEE AW E NG ) A

ARt 5,
(a)itfhicfih < P s

ARHIU DS ABBEA HIC LCR2 — 1 04k d X 570 dh BN BI[E S %355
Bits. BMIBILZM<. 020 EM. EOBIOMEESTZE. REHC KD E 5
KENVT TIHREL,

T=MsHsin0>=MsHO (2-10)

TFxNNF—F, bbb —-—2r1

ML i HEDWDMEO IR, CDFHRD
§ 5% (E/80 =0) kvokF 2, o>

ANWF—-EREA T 2 vF -2 BN d
2 F -t

E=—MsHcos @ +Ms*sin? (8 —60),/ 21,

2

0
—MSH(l— —72")+M52(62+8"’~26 0),/9 1. (2-11)

X 2-10 FhffgsicknabEhc@d rry



O MO+ =g (2-12)

00 M Lo

0 — MS SE—Y 5 (2_1 3)
,UoH‘{"M:,

pELHhs, chr (2-10) RiciAdT 3 &

. meH
o H+ Ms
~MH S (no HEM,)
¥ 7ol
~MP S/ 1o (o H>»M.) (2-14)
&85,

DMV BEBEHTERVWEREKREL, ToMBIMNEHELT, TELT » R
Gd,sF es,:Co, D EHMLED 518 S NSO T B O IR KT
B2 1 LIRENTW5E, ADIEOMEEMIE TIBHIRETL > TV B DI, i
LQOFAICSRP LA MV IDNEZTEIN TR TH B,

X212 ENLBEKADTALIDODERT Y 2RI ERLEKTCH B, &
ORI AD S ERBHRIEDPTCEXZ2HY FiriehdkricgESLcllEsnst
TENLT 7 RAGd  FeCosdEhSHONIEERT, M5O TAHADE R F
Yy AR LRSI > CWB, £, Gd 9% »Gd - Fe@es
RAEBHEBBROTADOELT R EVRESNTCTWE, £IC, JLD¥
WAl )L dbievic, MO TH (L) WERIT 2K L0 bEMICK
EWVWHEAZHIIML, #0283 &I » CRANBKOTATER %l
E LT,

(b)) EiTER 2 v 7 ¥ — DG

SEATER 2 v F o — DR 4o 12, (2-6) /R d L H i, BABSK T4
EBAs DREEEZMHM T E2BICKNERL T » 279 -¢L185, COREd, %A
DIED/PNEV, HE2VWEREEDOFEVHKEHC O VW TR, TOF OB &RIEL T
5 LK > CHMI) W BA AN B I ENTCTELIN, WUEE FiIF 318tk
CLBEZLAERENEL S, M2 — 6 indXplEROIEK GG, 20
FboicfiHx Mo TVwd, EFHME T, CoxVERIEEE L
ko> TC, do= 0.1~0.5 [mm] FHH L =,




(c)aktOW D 1 h

AENE A FUN— KN 28, Eo MmOV ERERBELLELL
Bo CHUEL A F Lo —OIITHEE CBIEE LCB 0 ShE il 00 P i A5
WEEFDTTTIBCH 5 RBERPEING, BED7 54 2 TCHONE D=
fAacs (>12 [un] ) OREECE FARAOEREEI-ENTVDOC, BIES~H
WCXHfixdT b &b,

Gd;sFes,Co,

Frequency Change
[arbitrary unit]

0 b 8

L 1

Applied Field [x10° A/m]

Xl 2-11 7ENT 7 AGdes Fes v Cou s rEIRDRESA O3 B DA AL A, S0BIDSAER
AT U CHIC W B 1o DI AT b oL 27 DV &tz Ui 1 44).

Gd, , Fe, ,Cog,

-

1 1 A

-1 0 ] 2
Applied Field [X 10° A/m]

Magnetostriction
[arbitrary unit]

I
N

[XJ 2-12 vEND 7 XG(L 1 Fez 7 COsz @éﬁ/l’%%éﬂ%ﬁ%‘zy‘f LVC
CE BB ol - CllaE U 7o 04 At
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KB AR ey sHECHERTIEE. 220288 (BRICATr FRE) iIK&-T
G KERBITEH. d2VWidgl sk IEHZEAE L, 7 8 a6 ARNIR B 7
BDICETERa v F o9 —DETENE(R S, 2T, TEHOL I I, A v
FULN—DFOPEP L V=AW E2HATBEIEIRE > TTCEBRYFEST
BEER -1,

(2) HERFHEEES 2 Vv F—FH

MO EBENIC O FAEMA 5 EHARAUENRFESI NS, ThEHllFES
NITHSHETEEA T A VF—EHB. 1805, fAHBSKOTATERA . D%
HEIENTEDE, HEEICOTADMb - & EDVEFEMICE T 5 M5 HE M
ZERAF—R, OFBDF I ViRt e:; E A E VMO HRIREG(a ., a,, as)
EEVWTRD L > icRaIN B,

)}

+B2(exyala2+eyza2a3+ezxa3a1) (2715)

O |

)+e,,(a22— é )+e”(a32—

CAS | =

EmagelzBl{exx (alz—

AEUAHER (244 2 EFN) AHOWEBAE, Bi.EB WX, TENVT7 7 kS
I Wi B R 12 28>0 A e L ¢

Bf=§N{6rﬂgé)r&, &:N{21+(Zi)m} (2-16)

B, TCC, NRBMAMPICETWFE T, r 32 Erxifiioigc,
[ RBPBTFHEEHC L2232 0¥ —-Td b, SHES20WRT7ELT 7 R

DG, Bi=B:=BEEZLTEW,
WE,X2-13D&HIcEEt. OB EwERGEINHEBEDN S5 R0

FAER r CHTF LN TV IBEEEA S, BEMENO X >0 & b &, HKEH

DT AT e:td. (2-2) XD 7 » 7 DL S

e..=ts/27r=e, e, =—Vse, €.:=—Vse,
e”=eyz=€zzy=0, (2'17)

B, CCC, vs BEWROETY YHLCH S, WHHMEIOREENKEKO 1
R E, FREERICHRESO Wi, Bichb 3 x — v
NovdFAEXERLICLE,



Film
Z
Substrate
t =
r
/ '
Y

IX] 213 A A RS iy Ay >k IR ) (OFA) ZINATREE

AHBCA HDSEIN (x o wif) wHIEn T, Tl - NE0E &,
(2-15) ROBALD HojRylEWmEMETCRT E, O =0/2 THBHDT

Euwagc1=Be (1 +vs) cos® @ +const. (2 18)

L5,

AEB IR, KEA50X40X0.15 [an®] EWVWH WY 5 X K FicfERIL .
AR AXT [an? | VO LicbDER W, BROBEIDPE S B LU ICIL
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RiZ, REBLIUFITMENZ QORI FRELICILHl G 25 50fER>TVB T
ERHIONTWAN, Tb—FedDFedD—¥A2CoTHEHTAE Curie 12
BEAL, FRICET 2 TMOBMBILLIIMKTEIEN, COTb—-FeCo
D Kerr Mz RKDOERBEHECTH 2, BAEDOFEKRLY —vFoOHNh%EEZ
T Curie BED L% 200 [C] &40, COHHERCEBC/NolttEb
&% 6 [dB] BEORATH 5,

Ut ks astkalEzE T, BAEDONBMSGC R EAOEERKIL. Bl 3
i/ R/ Tb—FeCo/ RGN/ RER LI >TOT, FIMIOT b —F el
RDOC,/N=2=35 [dB] X 0BIfED 55~60 [dB] F THES N, OV
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