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tcaiNTtt. Sgl ©^M#J-ei^0^L/ci;9(c, mm^ihUZMfcTZttm 
t imm^m ̂ wt & *m ̂  

Kts -tfv K 

<UNQ ^©^gro-p^^iy^^^ogtt, n 1 
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T&Z.ttfUt. IA\ 
[0042] m 2 ^ zxommm^ ss i 

tctTL&s o, mm 
ttji 3ifcj:tJii2g 32 e>&zMmzmm 3 0, a<fctmi®Kw 
ICsSttTfc <fcl^M4 0£#fro 

[0043] mmttJ!3 1 
m 1 ^ttji3 1 m 1 L 

/c^C ( i ) ~ (v) ttffijfcT F e P t R u ^fiiy-n 

. m 1 ^ttji31 (Dm^^mts F e, c O^N i frb&zmfrzm 
fc$tlZ'J>&< tt, imami 7uM£s Pt, Pd, Auaitfl rfr£>& 

tv&o ^EMy*n"^(i% L 10§y^My*n"^"^S) x i> <£ ^/N0 &?^ ui>N L 10§y^My*n" 
FePt, CoPt, FePd, C o P d L 

^ L 1 FePtm 

[0044] t/c, sg 1 *$t£ji31 && L < &, sg i 

mm. 
m^ihUvfawfrbim^izxm^tiHz&mTZo zm^s 

L^p-r^o 

[0045] I1iii3 1li, 0. 5-4 n m, L< & 1 ~2 n 

Z.(DWm(DmMlkm^Z> Z.t iZ&-oT, 
iy®©[^±£<fcTJc$^ft#SI©[^±©jTO£Sij$t"£;i RTfg£&£0 t 
/c, mi 

[0046] m 2^ttJ13 2(i, attiS0H0fe«h, 
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Fe, P t R u 

frs fujiCD^; ( i ) ~ (v) L 10§y*I 

lUJtis^UTfc <fcl\, 
[0047] t/c, ^2$1£g3 j 

ztcizs i Oz&s&o iif£is<izs M2m'&M3 ^ 
£.tcl& s i 02-etij55c^tl^o ttet)t>s i2lft 

ji3 2 m i $tftg31 

m 1 ^ttji3 1 ^<^^2^®32mmm^m^m 
mmmxftmt%z.tiz£vs m2^t£g3 2©^^^ w,^n.\t 
JI 3 1 (DM'\^£h%t(D±xmmmmzzzt # RTmttzzo m i $tftg 3 

. us 1 »ji31 fc^t/m2^ttji3 
£ft£0 

SfEfflttl&M't'&o tKD^hMlz £ •? X * &M$SfS.(DM% 

[0048] m 2m^M32tes 0. 5~ 1 0 n m, L<&3~7 n 

^IUig©[p]±?:ii^ct"t/c, £CDiBH©flgJI£ffllN£;i£ 
m2mi\^m3 2(DmiM^m<^WLx^m^i^m^ti 

£d<h£»JLT. H2^ttJi3 2©^ttiS0H0fe©^EW^II^^]±^1±^ 

[0049] *BMffl»(C§E*6(»E§Eii$m£. 1 0 £$^§E&g 3 0 t(D 

p^tc. ^*g, t-hi/y<7M. *>g, Tiftg, £<fctf*>-Kg 

2 1 fc&^l&©g£;* £ IC^A,•?=&<£ l\, 

Jfc, ^B^$ffl#lCEEitl6®l$[SlEE$iMS^teU fittSlEElig 3 0 CD_h(C{:£lltg 4 0 

<Q(C#/uT't <£ lNo ^ hiiZs ^B^$ffl#lCEEitl6®MSlEE$iMS^&% fittSlEE 

ii3 o t/c&{£tsg4 o©±(c^{*)i>i£yg££ ^c#A,-et <u\ 
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[0050] t(D±iz:ftMznz>mtt(DTiz.m 

o 0(D±.mzl9LttZ>mt;, 
^1 ^<D 

N i , W, T a, C rs Ruft^'CM fuj£ ©#)!£:#& 

o2-DCDMf&M(omiz&w 
IBMLttc];^ S&Mtt. L, ^^(DM(DW. 

gJtisSr^UTfc <fci\, 

M LTs mmmmwmm • w$-m3Ltk\ei±^v%o wmsms-zmtiw 
)$TZtcdb<Dttm*s N i F e-££s izyf'X h (F e S i A I ) C 

o F FeTaC, CoFeNi, CoN i Pftif 

CoZrNb, CoTaZr ft^©CoM^:^#BHBl 

vmm&£x?'&mz{mTz>o \mmt^m^mxwm\imrjt>m^m 
tztm-s* ^m^tconn^frib, l»ft**T*>Ji^1 0nm~5 00n 
m©iSHfa («£#&) (DBM$:MtZ>Z.£tfU% lA\ 

m^m^zm^to (D&fitm%®}%kmzmjLtztctsbom 
X$>2>0 

-tCD<£ 9 Cufft, Agfft, Au#^ 

o c^T\ 

0 w t %Jil±l:^5 c ̂  t/c, 

,^AV,QS A I Si *n*^% C 

mtZZttfXZZo ££>£, iz>yxh (FeS i A I) TOtt© 

C o F - H- h*>>?SlZ&m 
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Z t. t:— hII©EiiJ5©sij§'fiii(£s 

£<fc t^ij$g © JI £ (C <fc o TUitt Z>o ifo(Dm$,m t 

t- K*>V£g©I£JItt 1 0 n m 

£Lh 1 0 0 n miilTT'S)'!) Z1 <h ^ IAN0 t:— h:>>^jll(£s TvAy-^i 

(DC7^ hP>7>Ay * U 

M iZ £ ivT ft] £ ft T IN £&M<Dl5fe %m^T Mf 2>Zttf-Z%2>o M M 

©tl^N fc—K*>V£gtt, 7>/^y ^)i^:ffllNXffM^ft^o 

g&. mmmmmz&sbibtizm^^mLTs o<h^*ji 
«h <D&wmtTifeji t <D&ifizmvzzt #-e$ &0 

[0053] "Fifegtt, ±^(cffM£ft^>- Kg2 O©i£0H0tt£<£t>V£fc&i£0E30|B 
i^£frJl®t"£;/cg>©g"C£>£o T±teJi(i^Ji"eS)^T:fc#Ji"eS)^T:fc<fciN 
o "Fifegtt. c r#s, tfclii^-eSiSC r(CMo, W, T i , V, M 
n % T a, Z r frbte&&frt>MlR'Ztl2>'P'tii< tt, 1 

L^N0 "FJtegtt, X 
§£M iZ £ IN x f, ftT UN £ INtMf £ 

[0054] *>-Kg2 OCD&fgtt, Tifeg&£©^0T£&£g£$^§E&g3 0 t 

<Dffl(D&Bfe&fe&TZZ £s ±MV$>Z&IMB3&M 3 0 om^%unktt(Dtt 

Z t?-$)Z0 *>- Kg 2 0 n#mfev&&z t 

iffy-f^ lAN0 JPA.TS KfittSlEESi 

*>- Kg 2 Otff&ft&A'J 7t LT^EIE 

jig 3 0 <DijliL&.±W&£Xfim.&.ft1$%:UfflT2>Z.ttfjB-'£ IA\, fifc^lfl^g 

3 0©jag±^£<fcttfag#^£$Mt" S/-Kg2 0li, W7*s 

X hEEiiBt^fittSlEESill 3 0 (Z)JP^;(Z)|^(C^^,HE®g 3 0 (Z)/mS^:3SJP/)v(C 

$£tl§Eiig3 }%^l5 

[plOfciHC J: o Tfi&^IE&g 3 0 (Dm^Timte £©"FglC$ < Bffit 
IIt&ZttftRt. IA\, 
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[0055] *>-Kg2 0©*m&. fiifllBiig 3 0 © 

$/-Kg2ocD^m. 

ji3oo^mm^m^L 1 p tztciz 

L<&. MgO, SrTi 03&£©^fbtk £>£WiT i N&^CDM-fbtl*: 

Kg 2 OWtSo t/c, ±§B©^fr£>&£*ti£©g£3ig 

LTs :> — Kg 2 0 il <h 3 0 

©iS0H0tt©^]±, S/-Ki2 0li, 1 nm 

~6 0nm% £?i£LO£ 1 n m ~ 2 0 n m (DMM-tkM't Z> Z. t ifif ̂  lAN0 

:> — Kg 2 0&, (RF7^hPV7^y^ DC7^h 

• >7,Ay * U <>:£#&) , 

£> ftT IN £ ^ IN x Mt" ZZttf-Z^Zo 

[0056] {£!Sg4 

P t ^^f©#Itt#I, ^'<T'-E> 

?*j-TK>&t?<Djj-Tiomtt&s $>z>IN&m<t*> u =i >&^u 
frig4oaMt^^^^$§o t/c, {£!Sg4 

0 (£, Ijig-C&oTfcJX. ^g*i££^LTt<UN0 lglj|©rig4 
om^(Dmte&2m(Dt>-#ymm(Dm.mm^ &mtti 

t.tc^mm\mmtti-^ymmt(Dm.m 
Jtis'C&oTfc {£Hg4 0&% (DC7^hP>X/^^ 

^ U <>:£#&) , CVD;^ 

£> tlT IN £ {3EE©^")i ̂  IN xMt" £ d t #-c $ £ o 

[0057] (fc 

tz.l£s %m^TMi$tZ>Zt 

T$ £o ;S{*;l;f^Jg(is /c<h A.l£s x H°>^- h;£ 

ft ^ IN x ffM T&Zttf~?:^Z) o 

[0058] [^li] 
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(00 1) MgOf^II^fU 

opiLfeo stsi o£, x/^'^gi^ciALfco # 

$14S&1 0£3 5 OtHCflPf&UfcmiC, J±2J 0. 44Pa0Ar^t 

. 0fr£>3 2 0 mmCDEESIlCBBSUfcP t 

R F7^ h • >7>Ay y% I1J12 Onm®Pt ->— KJ1 2 0 

fi)c /Lo 

[0059] ^>-KJ12 0£ffMLfc«ttSfe1 0 £ 3 5 0 °C(CjP^ LfcmiZ 

s l±j~-1 o. 6OPa0A FePt^ — -!f'y hfc^tfR u^- *f 

V F"7^* h • >7>Ay y% HJ11 0 n m©F e P t 

RU^EIB®JI3owu m 1 
o C^T\ F e P t 9 — R h?:#IttSI1 OfrP, 

3 2 0 m m(Z)E^il(C|BS L/co Jfc, F e P t $ — *f v 

h^rffllNTs H,BBII10F e©#^fx P t (D^Mm y 

(H?%) ^rliSL/co ^ ̂ tC. F e P t McEP3jp-r£®;*j£3 0 

OW(Cg£U R u$->fv h(CEPJp-t£e^l£0~2 4 0 WlC^fb^ttT 

, 3 0 0 R u ©#^11 z (J^^%) ^rlMISS L/c0 t# <Q tl/cfittSlEE 

&g3 0©Mj$£* ^2^~^6^JC^t"0 t/c, t#^tl/c;&Ht>70>'KZ)^ 

SlIEiiJi 30©XRDJC<fcy, 3 Otf'L 1 btzzz. 

[0060] (VSM) ttm^Ts mibtitcmmmtimvmnmit 
Ms%mMLtco ztcs m^titcmmmmwtk^ (2 5°o ~4oo°c 
(CJP^LT. (VSM) ttm^Ts IZ£ 

vz>mm\ms m %m^u/c0 (T 
) h L, si^ <£ lJ [sllJwiSi^^r^/co t#lQtl/c[°]|J§Si§^:M 

s2=0 CDj&STftjfU ^ra'J-SgTc^ffefco :&Ht>7°>'KZ)drZL U-

SST M 2 6 ||(C^t"o 

[0061] t#^tl/c^EIB®J13 0©lgfi^'i 

£|Ku^«)fco ^ (2 5 °C) iZtil^Zs 7T0^ffii| 
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%btltc < VT<^V\Z& 

y. u (RT) L/c0 BSfg TRTj & 

. ̂  (2 5 °C) fefcUfcTSo 

[0062] 5fc (1) u ( 

T) 

Ku (T) = K u (RT) X [Tc-T] / [Tc-RT] ( 

1 ) 

[0063] ££>£, 5fc (2) ^rffllNT. mSMJt T (C£tt£f£MrtbM s (T) £ 

cttflEI^raKu (T) k (T) 

Hk (T) = 2 X K u (T) /Ms (T) (2) 

[0064] g^at©5MlC£tt£H k (T) }&fkmtlZtttZ> 

S^tM^©^l3d H k/d T^r^to/co S^Jt<h LT. 

dp ZL 'J y fc 6 0 dp ZL 'J — <fc y t 4 0 °C{glN^, 

u-sat <ty 12 o<c<£wat£ffliNfco &y-y7°)\s(D}&mmt 
iztttzm^Mncomzd H k/d T£. m2^~m6^c^-r0 t/c, 

H k ££2^~£6^C^-ro 

[0065] ^E§EtiJi©Mj5$UC>tf-t£dpn. U-SST c 0^fb£#im$S"C^ 

Ltco ^4~6(C, $^§E^©Mj$lCttf£d H k/d T0^fb£#im$l 

-e^L/do ^4tt^n'J-^jS<fcy t6 OtJiSWatlCfctt^d H k/d T 

0^fb£^U ^5tt^n'J-^jS<fcy t4 OtJiSWatlCfctt^d Hk/ 

d T0^fb£^U ^6tt*iL'J-$at<fcy £2 OtJiSWatlCfctt^d H 

k/dT0l{b^to El 7 tC. 

kCD^it^MiZ'TjkLtco &fc\ i3~i7 % 

2 6 iKClEtfc L fc&lt > yjKD^K^^to 

[0066] 
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[H2] 

jf»" 2 M : x / y = $J 0. 7 3 CO 
JNUdc 

(Jill f-%) 
T c 

(°C) 

Hk 
@R T 
(kOe) 

dllk/dT 
(O e /°C) 

F e P t R u 

T c 

(°C) 

Hk 
@R T 
(kOe) Tc-60°C Tc-40°C Tc-20°C 

A1 42.3 57.7 0.0 373 41.7 143 176 248 
A2 42.2 57.5 0.3 39.9 
A3 42.0 56.9 1.1 362 40.8 192 235 332 
A4 41.5 56.2 2.3 40.3 
A5 40.0 56.0 4.0 308 43.2 185 227 320 
A6 39.7 54.2 6.1 46.1 
A7 38.6 53.0 8.5 42.9 
A8 37.5 51.3 11.2 251 38.2 185 227 321 
A9 35.9 49.9 14.2 41.1 
A10 34.6 48.0 17.4 39.4 
All 33.3 46.0 20. 7 38.1 
A12 31.6 44.4 24.0 40.1 

[0067] [^3] 

3 M : x / y = $J 0 . 8 4© 
fy 
-fjv (JJii f-%) 

T c 

(°C) 

Hk 
@RT 

( k O e ) 

dHk/dT 
(O e /°C) 

fy 
-fjv 

F e P t R u 

T c 

(°C) 

Hk 
@RT 

( k O e ) Tc-60°C Tc-40°C Tc-20°C 
B1 45.5 54.5 0.0 412 47.2 154 189 267 
B2 44.4 54.9 0.7 48.5 
B3 44.9 53.1 2.0 361 49.1 166 203 287 
B4 43.4 52.7 3.9 345 46.6 163 200 282 
B5 42.8 50.9 6.3 290 37.2 136 166 235 
B6 41.8 49.4 8.8 246 40.1 182 223 316 
B7 40.0 48.2 11.9 219 39.4 178 218 309 
B8 39.1 45.7 15.2 37.5 
B9 37.2 44.8 18.0 35.2 
B10 36.2 42.8 21.0 35.6 
Bll 34.7 40.8 24.4 37.3 
B12 33.2 39.1 27.7 33.1 

[0068] 
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[H4] 

sfi 4 M : x / y = $J 0. 9 7 0-
JNUdc 

(Jill f-%) 
T c 

(°C) 

Hk 
@R T 
(kOe) 

dllk/dT 
(O e /°C) 

F e P t R u 

T c 

(°C) 

Hk 
@R T 
(kOe) Tc-60°C Tc-40°C Tc-20°C 

CI 48.9 51.1 0.0 419 55.0 161 197 278 
C2 48.8 50.6 0.6 61.7 
C3 48.7 49.4 1.9 399 61.2 202 248 351 
C4 47.5 48.8 3.7 58.2 
C5 46.4 47.5 6.2 339 55.3 202 248 350 
C6 44.9 46.2 8.9 55.7 
C7 43.1 45.0 11.9 327 50.8 214 262 370 
C8 41.9 43.0 15.1 267 50.7 189 231 327 
C9 39.8 42.0 18.2 47.9 
CIO 38.1 40.6 21.3 40.7 
Cll 36.9 38.5 24.6 38.3 
C12 35.8 36.7 27.5 38.7 

[0069] [^5] 

: x/y=$Jl. 1 5 (DSij3gP 
y-y 
-fjv (JJii f-%) 

T c 

(°C) 

Hk 
@RT 

( k O e ) 

dHk/dT 
(O e /°C) 

y-y 
-fjv 

F e P t R u 

T c 

(°C) 

Hk 
@RT 

( k O e ) Tc-60°C Tc-40°C Tc-20°C 
D1 53.2 46.8 0.0 490 59.0 180 220 311 
D2 53.2 46.2 0.6 65.2 
D3 52.7 45.4 1.9 413 61.6 202 248 351 
D4 51.2 45.1 3.7 59.4 
D5 50.1 43.7 6.1 385 58.3 203 248 351 
D6 48.5 42.9 8.6 402 60.9 
D7 46.9 41.5 11.6 292 56.8 111 111 385 
D8 45.6 39.5 14.9 335 54.5 208 254 360 
D9 43.7 38.7 17.6 51.7 199 244 345 
D10 42.7 37.0 20.3 43.7 
Dll 41.1 35.4 23.5 40.9 
D12 39.7 33.0 26.4 42.6 

[0070] 
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[H6] 

y =$J 1 . 3 2 

JNUdc 
(Jill f-%) 

T c 

(°C) 

Hk 
@R T 
(kOe) 

dllk/dT 
(O e /°C) 

F e P t R u 

T c 

(°C) 

Hk 
@R T 
(kOe) Tc-60°C Tc-40°C Tc-20°C 

El 56.4 43.6 0.0 424 46.6 151 184 261 
E2 55.9 43.2 0.9 44.9 
E3 55.5 41.8 2.7 379 46.3 157 193 273 
E4 54.1 40.9 5.0 51.2 
E5 52.4 40.0 7.6 330 52.2 191 233 330 
E6 50.8 38.8 10.4 53.2 
E7 49.2 37.6 13.2 307 45.6 179 219 310 
E8 48.1 35.9 16.0 52.0 
E9 46.2 35.0 18.9 44.9 
E10 44.6 33.5 21.9 40.5 
Ell 42.9 32.0 25.1 40.2 
E12 40.7 30.5 28.8 47.2 

[0071] (M) 

m3 <£•? iZs $£tl§EiiJi3 O^ffiRu 

, 0 0)5-3. 'J -)MLI£T C ;6M£T1~£ftIW£>£0 t/c, |W]fMJt 

CD R u x / 1 . 1 5 CDfajfitC, ^^,IB®H 3 0 CDdpn. 

U-^TcroiAII^St^o fit, F e©# 

P t ®tlly tfiiflP LTt, dpzL'J-;UJt T c M 

Tt^o ^Eiyn"#1^© F e R u y ts Pt^Ru 

TS&T£*§dpzL U -;^JtT c 

o 

[0072] i7 (C, Ru©ttiz^^<^SS^ p t CD 

F eCD^ifiCDtbx/ytf 1 . S^fM^ 

H k (D^mjKt Z> Z tiffifr&o t/c, Fe^Ru T?S&f 

£*§£•<£ y t, Pt^Ru TS&t" £*§£•©:£#. k ©{g©^ 

lb ^i^zt tffri?- £ o 

[0073] E4~^6(C, ^EIB®J13 ^fc^tlZttt 2>mi5 

tM^MIfld H k/dTt0lli^to E4(idpzLU-^Tci;y 6 
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i5 'J T c <fc y 4 0°C€^ 

'J-;^TcJ:y 2 CCiSWatlCfctt* 

Jfc, H|4~|1|6(C% ^ (i) ~ (v) %$£jfcTyMH%:s $5M<D 

L/co 

[0074] &}&mz&vz>dHk/z# 

$]1 2-efey, ^x/yi)tO. 9-1. 1 5^JglCfc 

ljZ> d H k / d T ©{Ot^si^ih US 4 (C^JNT^ 

feS^i'J-^iSTccfcy 6 CCiSWatlCfclNTtu 5fc (i) ~ (v) £ 

Mtctv%i$,(D$Kf&%:^tZ>ZtlZ£^Ts tTy Kji&i|I©ft§'.MCjfrg& 1 7 

0 0 e /°C (13. 5A/mm -1C) «ty^$^dHk/d T£Jg$-C$£ 

[0075] 1 0 

2 0 *>- Kg 

3 0 fittSlEElig 
3 1 Sg 1 $1£g 

3 2 f§2fi$ttJi 

4 0 {£=Sg 
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3^111] 

^113] 

5RII4] 

5RII6] 

§*^01511 
£ ^r"a<^-s fuE3fi!£§lE3li]lI(£ F e % P t £ 

ct'T^R u i|JpB^EM'J*n'^(i% F e, P t <13 

R LT, *WsT%(DF e £s yWs^%(DPt£ 

s z Ws^%(D R u £ fu§3x% y&<£•£/z (£% &, T(D^Z (i) 

~ (v) : 

i ) 0.8 5^x/y^ 1.3; 

i i ) x ^ 5 3 ; 

i i i ) y ^ 5 1 ; 

iv) 0. 6 ^ z ^ 2 0 ; 

v) x + y + z = 1 00 

Z £ %nWJ$k£ TEi 

fu§3*MJ^#&. L 1 M$. 

fuE3fi!£§lE3li]lI(£s tiIHB^EIlJ'n#^:'atjN^ttip^li<hs # 

%\L^£%:'timXtc9*=?— zL "7 — L, m. 

Ms from* mtMs mkM&£Xfm4kMfrbteZ>mfrt>MlR-ZtiZ 
'>&< 1 m<Dttn%stez£%ftffli£t2>II^IH (CIBS©^E 

n"# "£'£>•!> Z1 <h if" 

flip 00 

HUpBfittSlqBlilKis ^kOW&M^k^fh--. nun 

<£t 1 z £%!&m£Tzim 
Ijt 1 

tu§3*Mj^#&. L 1 z £&!&m£Tzm#m 
4 (CH3®©^^,H3®^'f^o 

A.tcV=? — =L=?—\MikikMLs tul3#^ttip^li^(is fcOM 

s mtMs mkM&£Xfm4kMfrbteZ>mfrt>MlR-ZtiZ'Pte< £*> 
us <Dtt®&$&z£&ftffit£T& 11^114 iztm (omm 


