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HO * 

SKI3ffl=Si» : 

F e P t SU/\°y * 'J y</9-fy l-Rt/^©IS!$Sa 

[0001] F e P t %7.i<v9 <1 KRW^CDSiigSaciaf 
o 

[0002] F e P t (0!Ja.tf6 0 0°C£Lt) T?$rtM£r £ d t IZ J: 
7c f c t (Ordered Face Centered Tetragonal^ 

l^0 f©FeP t ^©gflglCfc^TF e P t U? £/JN3 < tQ-lzT* < 

^ )Mm (C) £^Fe P tgJg4ncm^M#a&£d£tf^;*ftT^.5 (M 
) o 

[0003] Lfr 1 F e P t 

\ 2 -f V^il/SCO F e 9—*fv h&c^t/C 9—*fv S&£>tM:i$S9St5 mm® 

P t 9-*fy LT, M g 0 (10 0) S^±tC F eN Pt, C£HD 

zzttemu-cfozo stc, 3-D(D$-?V ^tf&wcfoztt^izzn? 
y V-K\ 

SM0ZIX 

[0004] %tcs ftfF&Sn iZtmznX^&F e P t 
J$3*l/cF e P t Cgjgtt, F e P t £>MtLTifC ©PS^tC J; o Xi±W £ ft 

fc^7-i7i)ai:4^T, fitfX§E£if#14£^:tf T'S' £cfc-McftoTl^.*: 

(%tm) m 
xtflU 1 9 ICN Sfe 1 OCOSfeiS 1 o A©±JCJSS Ltc FePt p 

mtLT 1 2 1 LJl\ FePt 

^S?1 2^S*rai 0 A^SiS^fPl^j^S-r^C^^PlS^tlT, Fe 
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P t trMtT 1 2 1 0 A t Sit^fp] izm%± C T L £ 9 d t iffo o 
tz (m&\ Do FePt ttmtLT 1 2 1 0 A <J:liilE 

£|pK;Hf&£ UT 9 ^ fi&m§E&&<*£ LT0f#14«T"t£?§;ti&^ 

L lififtfCIESiigft ̂  L TT? $ &-g)o 

[0005] £ tc, FePt 1 2 SIS® 1 0 A t Sit^fq] IZffl&S. UTLS 

— l§3a:©PHU£Ctc#xT$UXT a2 

O5^T i o2t\,^tc&mn<tyin*Mf&t2>z.ttfti%}tmz-t>ti2>z.tib$E 
^fF&su iztem^nx^&o 

'M, 

[0006] ftfF&SKl : mm 3 9 5 0 8 3 

IMSffFAift 
[0007] #$#fF;£iifi1 : i/x-f • XX • (J.S.Chen) N ^5^,N r^f^-zL^i 

£L10 FePt-X(X=C, Ti02, Ta205) (001 £i^Jt*tm§Eti 

=1 yif^Jv KM (Granular L10 FePt-X (X=C, Ti02, Ta205) (001) na 

nocomposite films with small grain size for high density magnetic rec 

ording) J N V •*? — i~)\y • ^ 7" • 7 7°^ -Y K • 7 -f V y O X (Journal of Ap 

plied Physics) N (American Institute of Physics) N 2 0 

0 9^ |105|( 07B702-1M— 07B702-3M 

mmoWiW 

[0008] LfrLftifb, V=7 — =L C izW XT 

tctsbiZliN izmmZHT^Z FePt C 

$—jfy [*izW XT&&&&$}$—?? Kzzstyf 
lJ s v 9 'J y ?,©^'(§fEHtc^P^7^75)N75)N'g> 11 i izs 

[0009] 
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^fF&sn izmmznx^z F e p t cgjg© 
F e N Pt, C© 3 1(09—fv MCflPATs 3<^C#jII£ 

bZzstyf 'J •&&>&£&$> V, xs<'y$ 'J 

>?<DmHmftMlz£^r AV^&frfrZttblz, SM© =IX Kt <£ Vm 
< 450 

[0010] ttz, mmmmwtLTVF ep t&mm(D>mm(D\R} 
-t^|^jil©#l!j14©|^±£|l£|£>/< < N FePt 3 
##£££©*fcfJ:fe,iia&T^.S^ FePt ̂ MtL^lzm3(D^m7tm^ 
dbZtzdblZtt, izmmznx^z FePt Cmm<DMJ&l5fe'e& 
, $bizn3<D&m7tm<D*-?y 
WlffoV, 'J > <£ V 111, IZ, 
ii© =17. Kt J; Vm< ftSo 

[0011] J^±0J:9^PpM^^^^T^^tl/c:fc©"efe^T, *fi(©^ 
-fv ^z.ht&<s mmmmwt Lttfflw^F e p t 

e P t 9 'J >?$-

*t v K ©i^£;££ c: t %mM tt&o 
5M£m%T&fcito<D¥® 

[0012] JUT© 

FePt 9 'J \-RXf^(Dm^y5}iilz J; yN fu§E§£M£ 

$&-e$£d££jiaiU xmaztzizm^tz„ 
[0013] BP^% *fgBJ^C#£ FePt 'J h©f§ 1 ©H*§& 

, Fe( P t S&Zf&mmtytlZ^L, ^i:Fe( PtJUft©1ffiJU± 

(D^trnjuM^lk^tZ) FePt &7>y<y $ 'J yW—fv h*eSi^T, P t 

HOat %JU-t 6 0 a t %7fc>iSN Fe, P t JU^©fu§E 1 ffiJU-t©^®^ 

1^0at%J:yt)#<20at %JUT## U frr>s P t tWifd, ^ ffiJU± 

©#S^©^It^6 0 a t %JUTT?fckK F e ^OTRIMTM 

ii)^^FePt 
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if 2 0 v o I %JU±4 0 v o I %&LT-e$>2>Zt$:ftWLtT2> FePt|7 

h-e&£0 

[0014] rFePt 

Kwzftmi t&s FePt^twMi, 
FePt^twM 

^f>CFePt 

tJp'9TlNS^iJ:^|3 tteH it ft=fc 

[0015] S/c, F e P t &£-&£§B*6 Ltc Fe^Pt^ 

Fe^Pt 

<N F e t P t LT#<^ frr>s F e£P t JUftO&STEfilt.# 

hs3^tmX±(D^^hs^(Dtt^o ttcs FePti^-^UV^ 

F eN P t ££/£#£ *'J > 

V*-*fv h£ItP*U F eN P t 

'J st,tt?0 

[0016] s/c, raju±/SJUTJ r« — /sj £§fl-rc:£tf 
§o 

[0017] *m%izmz> F e P t 'J h(Di2©li(t Fe 

, Pt, C£J:tf&S^b$l£##U ^e>CFe, P t JUft© 1 ffiJU±© 

^STu^^'aWt" SFe P t y 9 'J > —*f y K T'fe ̂ t, P t ^ 

4 0 a t %JU-t6 Oat %7fc>iSN Fe, P t JU^CDfulE 1 ffiJU-hCD#B7t;^ 

£ 0 a t % J; y < 2 0 a t %JU~F## U fro, P t £fu§E 1 ffiJU±© 

&S7cfil©£-!ttf 6 0 a t %JUT-efeU, F e 

mSFePt ^ *!«>:, TRTMTM 

*-4** S £<*£** 

tscctti^o V o I %<£ y =&#< 2 0 V o I %JU~F"e&kK 9-fv 

K^^^-r^tulE^SIlM©#^*^ 1 0 V o I %JU±4 0 V o I %£ 
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"X^&2m<D "WX 
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mo if^^8d 
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oci^oso/ciozdf/xad g 8t9S0I/£I0Z OAV 
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[0024] fulEF e P t 'J yV$-*fv 0%JU 

frfcfS IA\> 
[0025] £fcs tuHE F e P t 'J yVfy—tfy fittK\,EEii£S#: 

mt LTtfrfelzm^2>Z.£tf~C:Z2>*><Dtf$>2>o 
[0026] *f%mz&2> FePt $ 'J yV$-*fv V ©l^;i©I 1 ©I 

*§&, P t £ 4 0 a t %U± 6 0 a t %^>S, Fe, P t UMm IE 1 MU 

±©#Ixi^ 0 a t %<t Ut# < 2 0 a t %WTtt L, fro, P t tWi 

IE 1 ffiJU±©#S7E^a)^Itfr6 0 a t %&LTZ&i<Js F e £J;OT 

^MTM^fr^>&£ FePt 

ikm^Zs fulE FePt 

LT 2 0 v o I %JU±4 0 v o I %yLTt&Z£? izmu L, ;Fb"n LT;jl"n 

L/cti, fFlt L/cM^^^iPET-eiP^ LT$jrr £ d ^ £ 
FePt IkXJ^V *? 'J yW-fv \*®mitl5fe-e$>2>o 

[0027] s/c, FePt 3kXJ^V $ 'J yft-fv h©l^;i©l 
2 P t £ 4 0 a t %U± 6 0 a t %^)S, F e, P t JU^OtulE 

1 ffiJU±©&S7cfil£ 0at%J:iJt#<20at %JU~F## L, fro, P 

t £:fulE 1 ffiJU±CD#jH7U^®-nItfr 6 Oat %JUTT'&lJ, ^p|3fr F e fe 
<£OTqTMTM^fr^&£ FePt &<£&B^lzs 

tuHE F e P t fuHEC^7^fectt/fuHE#SIt'fb 

v o I %£<££//3 vol %t Ltc 

0<a^20 

1 0^/3<4 0 

20^a + ^40 

£&£><* 3 KM u 
Z1inJ±TZl]mLZmttZ>Zt%:m,&ttZ> FePt 'J >?* 
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[0028] ^ mznz F e p t 

$—jfy -f > -£ — -tz 7° h ;£ tc <£ o T 

(D±^tSif 0. 4 *tm JUT-?£>£>;:£#$?I; IA\> 

[0029] mbtlZF eP 

>r >*--tz7°h;£tc 

0. 4 u. mJUT"efe£ d £frfcf S IA\> 
[0030] 1 Fe, P t JU^©fulE 1 

ffiJU-hC0#B7U^ti, C u, Ag, M n, N i , Co, Pd, Cr, V, B 

©9^© 1 ffiJU±£"f£d£tf"e$£o Fe, P t JU^OtuiE 1 ffiJU 

S/c, Fe, P t JU^Otu 

IE 1 ffiJU±©#S7u^;&c 
[0031] tulE^ja^^©^ 1 tulE^SIIMti 

% 00 A. S i 02, T i 02, T i 203, T a2Os, C r 203, CoO, C03O4 

, B203, F e203, CuO, Cu20, Y203, MgO, A I 203, Zr02, N 

b205, MO03, Ce02, Sm203, G d 203, W02, W03, H f 02, N i 

02©^©/M< tt 1 

[0032] mbtlZ FePt %Zs<yf'J yV9-*fv fitmiEii££l*ffl 

[0033] FePt $ 'J yV9-*fv K0^30Miti, fulE 

F e p t s-c&£0 

[0034] *fgBJ^C#£ FePt 'J yf^-fv <J, 

K 1 #ce, fit 

miE^Sfr^ LT^fflRTtSft, FePt ^ ̂  tif 

-c$£0 

[0035] *fP£K#£F e P t 'J MC&PJT^M© 

#SIIMfr#StlTlN-g)®-e, * 'J y J: oT?#£*l£> FePt 

K £ IN T, &$? & ? 7 — n. 7 £ tlf 
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[0036] anm) 

[m2]#^ij 1 iz&ttzj&mfons EM^m ^ ooo{% 

1 Oixm) 

[HI3]#^IJ 1 IZSttzmfefoO) S E M^m (}ii^t©^J|^«3 0 0 Ofe 
-e^^c^CDls/^g^y (i 1 Aim) 

[HI4]#^iJ 1 ICfctta^ftCDS EM?I 5 0 0 0fi 

^ 1 At m) 

[HI5]#^iJ 1 ICfctta^ftCDS E 10 0 0 0 

^¥^*©^§^£1 Mm) 

[®6]#:%0iJ2K&tt£^l*0S EM?1 0001S 

1 OjLtm) 

mn&%m2 s E M^H 3 0 0 0^ 
~£^¥MtP(DWiRB!i&1') l&"\ At- m) 

[^8]#:£0J2K£tt£:lfc^*©S EM?I (}ii^t©¥JH£« 5 0 0 Ofe 

^ 1 At m) 

[HI9]#^IJ 2 S E M^J| 10000 

te-e¥E*©iSSRg&l'Jtt1 M m) 

[gH0]#^ij3 E M^JI 1000 

1 OAtm) 

[ g| 11 ] #^0|J 3 IZ £ tt £ OSEM^S (mm ®^Ife$(i3 0 0 0 

fe-e¥E^©iiiSRg^ytti ^m) 

[|H12]#^iJ3 lZ-&tt&ffimW(DS EM?I (}ii^t©¥JH£« 5 0 0 0 

te-e¥E*©iSSRg&l'Jtt1 Mm) 

[ni3]#^ij3 EM?I 1000 

0fe-e¥m^©iftlRS^ytt1 Mm) 

[g|14]#^iJ4 iZ&tt&mvWOS EM?I (}ii^t©¥E^« 1000 
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1 o^m) 

[mi5]#^ij4 iz&vz>'mm*(Ds EM?I 3 0 0 
1 M m) 

[|H16]#^IJ4 EM?I 5 0 0 

1 Mm) 

[|H17]#^iJ4 E M?S 1 0 0 

ofe-cwnoKDmRm&vtei Mm) 
[IH18]#^IJ 5 EM?I 1 0 0 

fe-ewn*<DmRm&v& 1 o^m) 
[mi9]#^ij5 EM?S 3 0 0 

1 Mm) 

[IH20]#^iJ 5 S E M?s 5 0 0 

1 Mm) 

[g]2i]#^y 5 cfcn^i»SE M^I 1 0 0 

0^-e¥m^©lsR@^''Jti 1 Mm) 

[H22]#^ij6 E M?S ^ 0 0 

^^*©^§^£1 0|im) 

[IH23]#^IJ 6 S E M?s 3 0 0 

1 Mm) 

[H24]#^iJ 6 S E M?s 5 0 0 

1 Mm) 

[IH25]#^IJ6 E M?s 1 0 0 

0^-e¥m^©lsR@^''Jti 1 Mm) 

[IH26]#^IJ 7 E M?s 1 o 0 

fe-ewn*<DmRm&v& 1 o^m) 
[H27]#^iJ 7 s E M?s 3 0 0 

1 Mm) 

[IH28]#^iJ 7 S E M?S 5 0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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[H29]#^0IJ 7 E M?s 1 o 0 

Mm) 

[|H30]#^0iJ 8 CfcWI.'Mft© S E M?1 (}II£0#®¥Jl^& 1 0 0 

1 OMm) 

[|l31]#^iJ8tCfc^^'m^0S EM?I (}if^0^Jl^&3 0 0 

^T-¥Jl^©isR@^l'J&1 Mm) 

[H32]#^iJ 8 Kfc S E M?S (ffii^0|0¥Jl^& 5 0 0 

Mm) 

[|H33]#^0iJ8 Kfctt£'J&aeft©S E M?S (}ii^0t0¥Jl^& 1 0 0 

0fe-e¥^^©SgRg^yti1 Mm) 

[g|34]#^ij 9 Kfctt £'$*£<*© S E M^Jl 1 0 0 

1 OMm) 

[H35]#^iJ 9 ICfc S E M?1 3 0 0 

^-e¥m^0lsR@^l'J«1 Mm) 

[g)36]#^0y9 CfcMtl>I^©S EM^I (}Ii£0t0¥Jl^&5 0 0 

^T-¥Jl^©isRMl'J&1 Mm) 

[|H37]#^0iJ9 E M?I Gii^0|0¥Jl^& 1 0 0 

0^-e¥ft^O)lsR@^,'Jti 1 Mm) 

[HI38]^0iJ1 tCfel^iWSEM?! (Sf^0#©¥m^ti1 0 0 

fe-e¥m^©3|gRg^ytt1 OMm) 

[ni39]^»j 1 K &w-£>:&«£<*© s E M^m 3 0 0 

^-e¥m^0lsR@Ml'J«1 Mm) 

[m40]^»ij 1 cai^M^osEM^s 5 0 0 

^T-¥Jl^©isRMl'J&1 Mm) 

[H4i]^wyi cfci^iwsEM^i m§m<D^00 

0^-e¥ft^O)lsN@^,'Jti 1 Mm) 

[042]m&m2 SEM^I m§M(D^m%mz300 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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1 M m) 

EM?I 5 o o o 
1 Mm) 

EM?I ooo 
O^-e¥m^0lsR@^''Jti 1 Mm) 

mR*mmtz>tcib(Dr*m 
[0037] uTs *m%<DMMMmiz.^-cmMiz.mwtZo 
[0038] 1. n mmmm 

1 - 1 . 'J yW—Vv 
*wmw. 1 mmimizmz F e p t K&, F 

e, p t s&zf&mmtynz^L, ^cFe, P tvm<D&m7tm-c$> 
£C u FePt * 'J yV$—*fv P t £4 

0 a t %u± 6 0 a t C u % 0 a t % J; y =fc # < 2 0 a t %JU~F# 

# U fro, PtKu 0-g-Itfr 6 0 a t %&LTXfo y, F e £ <£ t/ 

T^MTM^fr^>&£ FePt 

itM£frm^^i£L/c*i££WU 
©Mi^2 0 v o I %JU±4 0 v o I %&LT-Cfo&Zt%ft®itT&o 

[0039] 1-1-1. FePtCu 

FePt m)& (m6 0 0 °cu±) T?$rtM£ t Z> ZL t IZ J: y, 
c *tm§E 

ti$l*©§Eiiji£&£^tiJ£WU *f§ 1 mMBMlZffiZ FePt 
* 'J *f§ 1 F e P 

t $ 'J yW—fv MCijl^TteU FePt S4&IZ-& biz C u fr# 

W^tlT FePtCu 

[0040] C FePtl^iOlSllMfctK 

tztztixom^H;mJt mx^s 6 o o°c) XA 
•> $ 'J >?'£ LX%bUtz FePtCu -#)II£M]jitCft~t Slll©^ 
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Ay* 'J ?#£*lfcF e P t C u 

mmsmtmtks sy^fMii&L-ef c t ititi;:-ess nrtgif =&#>£> „ 

[0041] F e P t uUMlkMt LT^ 

% Ag, Mn, N i N Co, PdN C r\ VN B=f frfe£0 

[0042] &fc\ *f§ 1 FePtCu -S&mzSttZ P t 

M40at %JU± 6 0 a t L/cIIfi^ FePtCu £•&*! 

ICfctt-S P t 0ttli)<4 0 a t %JU±6 0 a t £N f c 

t (®/0it^) *i^frfgiiL&< teZ&ZtitffoZfrb-eabZo F e P t C 

u "• TfeflEUC&lNT f c t ct 9 £: tN 

F e P t C u-S&mzi3tt£P t ©##M&4 5 - 5 5 a t % 

H'hhZtMfSU, 49-5 1 at0/o^§^^^:^L<, 5 

0 a t IA\> 

[0043] S/c, FePtCu C u (Dttl^ 0 a t %<]: ij t# < 2 

0 a t %&LT£MfeLtcmm&. C u (m 
6 0 0°C) 

2 0 a t %ct y F e P t C u £•&*! K £ tt £ F e tfc 

&Pt0#WtiJ-£«TLTL3;l\ fct (®>0it^) *i£frfgiiL&< 

& •?> 33 -?• tlfr fe •?> <o T?fe •?>o 

[0044] FePtCu^ffilCfi^T, P t t C u ©£-ft£ 6 0 a t %JU~F 

Pt^Cu©^60at°/o^±@§t, FePtC 

uMUCfcH^F e0#WtiJ-£«TLTL3;l\ fct (®4>it^) *1 

^^fc^tifrfe^fr^-efe^o 

[0045] 1-1-2. #SH<fb$?KCOl\T 

^ 'J yfflZj: FePtCu^lBJ; 

(JU"F. FePtCu-#IittIi:Et 

ZtlffcZo ) fitttli^T'fe'g) FePtC u^fefl±$:tt 

t^PS^&y, FePtCu-temmtynm^lZSttZ FePtCu^l 

%tL=F^/JN^ < n-\,Zt*®M*M U *f§ 1 FePt 
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[0046] &m&{bty}lzWXZC(Dfr%m^tc1mnlZl^ ftlZ^ 1 Ltc 

J: 9 C, 3. Ay * 'J >?B$lZCtfF e P t HfrJ: 9 hZ 

J&mLZ L3;l\ FePt 

mtsnxs F e p t ^t?^iiii:iii^ip];:^i;T is 

mmmt LToft&tf&Ttztszntf&ztf* temmtynzm^zzt 
tCcfcy ztiz&iizzttfvz. 

[0047] 1 *-<fy h£falzttt&&MB1ky!}<D$Gs% 
2 o v o i %JU±4 o v o i %UTy?iz£ 
y?#e>*i^FePtcu 
T'fe'i) FePt -n#li:f|W|±^:'f±t^^)Pi|||(>:7^c)Ts FePt j\ 

3 < &JS^b$l©##Mtf 2 0 v 

o i ^ #mtfb 

iffitlli){40vo I %%mPLZ>t, XA'^ 'J y?#£>*l£ F e 

P t -&S®Hb^Jf FePt -&S®Hb$lJf 

^/clJ0FePt < ft y N IElfs§M©^T-TfiJ £ &SQ 

FePtCu -&Jg^b$lJf ̂ Kfc^TF e P t C u £/JN3 < iSj-Kf 

£'^JI£fgii3t*£il;££c£t/JFM1-£ FePtCu -#BIIfb^]l©IElt 

5-3 5 

v o I %-ZhZZ.tmfSU, 2 8-3 2 v o I 

IA\> 
[0048] SiO, T i 02 

% T i 203N T a205% C r 203% C o O, C o304, B203% F e203, CuO 

N C u20, Y203N M g ON A I 203% Z r02, N b205% Mo03, Ce02, 

S m203% G d 203% W02N W03N H f 02N N i O20 9 ̂ ©'>& < 11, 1 ffi 

£ #t^SSHbtl £ ^ £ d t If't? $ £ o 

[0049] 1-1-3. ^(DrnttlZ-D^Z 

*M 1 FePt * 'J P 
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t £4 0 a t %U±6 0 a t C u^O a t °/0<J:lJt#< 2 0 a t % 

U fro, PtKu 0^1tfr 6 0 a t %UTXh y, F e 

£c£OT^MTM^fr£>&£ FePtC u 

2 0 V o I °/oJU±4 0 V o I %UTZfoZ>0 

[0050] FePt C 

ztzt£< u 'j 

[0051] %tc, $—?*J ^ b-

/h3l^fr<U\ Z(DtcSb, 9—fv 

h^©#SI£fbM©¥£j£>*$3^ -f >^--tz7° K;iKct oT/cffi 

®¥£j(£>*$3fr0. L<, 0. 3 5M,mJUT 

0. 3 LIN0 

[0052] — 

FePt C u^r#^(>:#)lI|fbM^^©;Fb^0l^^S<-r^C(>:frii^ 

9—*f«j h^©#SItfbM©¥£j(£>*$3 

y JC/JN^ < t& z tmmt(DmM\k&%zizwk^W(D&zi%^z 
tztzs h^mv^(D^mm.\tmmm^(D±^isif 

/JN^ < &tU£\ i§PfilZj:ZXs<'y$ U-K0S^<£ £FpM&f#f£fg£ 

o ^(Dtctsbs 9—fv h^^SItlbM^^JO^^^coiNTT^IS 

inu^, zm-Ss imvmmtmyiz&ttzzix^ij^isbT 
IAT, 9—*f«j h^©#SI£fbM©¥£j£>*$3&, -f >^ — iz7° K;i 

Kct ^Tlft/cl0¥^©^^^O. 1-0. 4/imtJ)§ChtfUL 

<N 0. 15-0. SS/xm-efe^^^Uy^JK, 0. 2-0. 3^ 

mt'fel) d £: frf# K fcF S Ll\c 

[0053] -f y$—tz7°K;iKJ:^T#SIIfbM©¥ 

;^©J:9KtT9o 

[0054] %t\ Ii0i©^$^' 1 0 0 0 KIITS0S E M?SCN ± 
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i£3l< ttblZ* i^C4f 

-frltZ ct 9 tC_t~F^"fR]td 3 ^©SlilE&l^l 3\ n"It 5 ̂ (DiMMtks 

1 0 0 0 0hlfr®0S EM^lC^Ko 

[0055] fUT, 

/c#SI£'fb^@(£>i(£N fu§E5^®jti|£^ft^ft^oi\T;£#\ fulE 5^® 

o /c^sgHb 

[0056] ttz, 9—fv 05>fil:7b^^^^K 

SfrlCXAy* 'J >^^tT9±"e^S IA\> mtTOc 

*-4** 9 0%JU±-C&£ IA\, *-*fvV 

<Ofett&g.tt%<tZ>tz#)\,Z&s FePtCu^ 

#SI£lb4M^0*iS£/jN3 < f 

z>ztmfiLis ctuc^y, *-4** 

FePtCu ^UUC J; y $—tfv K^CD^Pf 

[0057] £tz, 9-?v h£tiactt"t£MSl©#WM&3 Olip p 

ZtifbfJLls 9—*fv h^©M^#WMfrv>fttttU£\ T.J^vWy? 

KJ:oT?#£*l£> FePtCu '>& < ft y 

s »Fe P t C u -&s^b^jf £f#£d£tf-e$£o 

[0058] 1-2. i^^CO^T 

*M 1 FePt 'J yt*-*f«j Mi, Pt^4 

0 a t %JU± 6 0 a t C u % 0 a t % J; y =fc # < 2 0 a t %JU~F# 

# U fro, PtKu ©£-ftfr 6 0 a t %&LTZfo y , F e £ J; Xf 

TRFePtc 

uTmtt z> z. t iz& y §ui£r £ c: t fr-e$ £0 
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[0059] Fe, P t, CuttFePt 

ft, Fe$m P t Cuf«h LXfct&ZnZtittl*!,* 

t£\,\o F e < , ±%*PX§%!)<?Z>&:ttl1?foZ>ti\ Fe 

4Pt, C U F e P t C U t~ S CI t Kcfc lJ , 5^7^ 

®Lfc^:?©Fe ®l£<fb£ <£ £ t ifX $ SQ 

[0060] 3;/c, ;Fb^-^K#S 

$k(D£Mif F e P t C u ft& £ £: ai!tS £ tifX^ 

, ?#£ftfcF e P t $ 'J yV9-*fv K^ffl^T^L/cF e P t 

u< &£>» 
[0061] 1-2-1. FePtCu^#to#|(^UT 

FePt C 

T?tt, Pt^40at°/oJ^±60at%m C u £ 0 a t %<£ y =fc # < 2 

0 a t %JUT#W Us fro, Pt^Cu 0^-Itfr 6 0 a t %&TXfc U, 0§ 

WF e fcJ;OTqrMTM^frb&£ FePtC u £•#;#}§£ T T7 h 

v-f L, IFePtCu "• #;#}!£: |W|—FePtCu -£•# 

So 

[0062] F e P t C u£:<£m^Zmm(D£:?mmttZ>ZtlZ£t>)s m FePt 
C uLTfU^ftS^7 — y •> h^OFePtC u -nMg^tuIB 

^ 'J Utf^ft 

•S F e P t C u — #®St'fb!t:^llK33^'i) FePtCu AEHC&I^T, f c t $| 

[0063] FePt C u^^tiT7 J X&Zm^Xitmt & Z tmtt Ll\c 

7 xmx^WsPr^m (F e, P t) isj-ejini!ftUTi§i 
K"r^0-e, Na, K^®;7^ 'JzfeS^C ai©7J^ 'J ± 
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p t c ttcs x 

XT 7)\s3yj3X%tctemmJ3X$:m^T7 h7 

-f Xtk fr 9 d £: td ct1J, FePtCu (wJl1? t~ 

ZtlfX'^% o 
[0064] T7 S^>T X&KJ: y?#£*lJcF e P t C u -

*f v h 9—*fv K3 0II p 

p m JUT A. £> d £ "Tr $ So 

[0065] ZOtcSb, skf— >f*t * 'J > N 

t#£>tl-g> FePtCu -&Si^b$aJf =&&$?&=& ©£&£<> 

[0066] &fc\ jgfflRTtg&:P S^>TX££ LTfciU mX[t15X7 S7^fX^ is>& 
^37 h7<X^35 50 

[0067] 1-2-2. 

tulE©J:9KLT77 hv^X;£KJ; y?#£*ifcF e P t C u^il^C, 

ms Mttmzttt&&mn<tyii<D^wi)<2 oVOi %JU±4 o v o i % 
JUTttsiZ&o izm*.&w-m%L&2 0-1 o o n 

LT)im^^t5o 
[0068] M^K&SSHbtl 

tiS Z t £JCpft|"e$ 

BfrF e P t C w&&tftttizm\znzztzm\tzzttfl*$, %b 

tl/cFePt IkXJ^V $ 'J yV9-*fv K^ffl^T^L/cF e P t ZkMB 

i^-r < &£>«, 
[0069] M-&* K:£:SI£lb4M^frM^3 ti£ d t ZftlffltZ Wl&frb, m 

&t £ l&(D mSI % IZ & I£H £ ft b MWi WIZ t 3 <fc 9 IZ L T 33 
< Z.£tftfr£ IA\> I£Sl£il^K#^1-Sc£9KLT33< Z.£IZ£ UHH 

<^y, u^(D^mmi^m^(Dm7t^m} 
< &£>„ 

[0070] fcfcu Fe pt c 

QXDMmwtf&tZZt, ;Fb^r^KII^frT^K;Fb^^^K;FbALT L 
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[0071] %> £ 9 

UT US9 fe^ti 

1 0 - 3 0 v o I 

%T:-3bZ>Ztmf£l<s 1 5-2 5 v o I %V^>i>Z t tftS b L < 

% 1 9-2 2 v o I %!?&&£ tmtflZfrt Lt\ 

[0072] ttc, 

[0073] 

zomttiziz, mmn^frb)%£>UT*^(D^m(DWtA%n 
ntzzttf-ezzo 

[0074] JI^-rs^O^Hm^l^CD^SPg-e^m^lBScLTtcfcLNo 51 

tif-?^Z> o 

[0075] 1-2-3. J5£TO;£tC-9lNT 

0IJ3J*. K7°bX;is (H I P;£) 

s ®i^7X7^ (SPS;£) dtl£©J$M 

U\, ctiCJ:^ (#Bl£lbt)01£SlJU^©) 

mbti&'MnWtpo) (&m&ikya<DMMiit 
&s0 S/c, 4s 

§ o 

[0076] 1-3. $]JiltCOlNT 
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[0077] ctucttu *811 $ 
— Jfy 

2 0 V o I %JU±4 0 V o I %UTt 

#l^FePt 'J yV9—f«j S£fN6!lt"£>££tf"e$£>o 

*f§1 FePt 9 'J 

/? \) z. tlZ&^ WZfflgHDt—fy h£ffl^-g>£ 

£&< K 1 FePt^ 

gjg 

[0078] S/c, 1 Fe£Pt, Cui:^b$tT 

FePt Cu^Kh LT^§©T\ F e0M^I 

<-T£c:£tf-C^ #Sim^^^©;Fb^r^©F e ©®Hb£J:tffg^£#P 

[0079] s/c, ^m^wmmo)mmmzmmz^%j£tcm'£iztes &&*iz&m 
m<tMm*tfM7tztizz.£*m\-et*z<D-e, 

btlfc F e P t mzsiyf'J bZH^rft&LfcF ePtM 

L*t< &£<> 
[0080] 2. 

JUTs ^!2^1M^:iS FePt U MCOIN 

xmmt&tf, m i mmimizmz F e p t * >j K t 

[0081] 2 - 1 . z/iyf'J yV9-*f«j S ©!*/£/£#£ J: rfltit 

m 1 mmimizmz F e p t * >j h-m, 
(F e, Pt, Cu) LM<D$Gm±&MMfcy!}-e$>?fctfs *f§2^M£ 

ICiS F e P t 'J KTii, (Fe, Pt 

, cu) o^si) 
[0082] IPt,N ^B^©I2|WI(:I§ FePt 'J V 
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Fe, Pt, C£J:tf&S^b$l£##U ^CFe, P t UM 1 

& FePt ^ 'J hXfc^X 

% Pt^40at0/oJ^±60at%M C u^O a t 2 0 a 

t %JU~F## U fro, PtKu © •" It fr 6 0 a t %UTXfo U, ^fr 

F e £<£OTqrMTM^fr^&£ FePtC u 

?:tU ^-yyh^C)Ptt5C©tW0vo l%i^#<20v 

o I roJUT-efeU, 1 0 

v o i %JU±4 o v o i %^JS-es>yN fro, S£tti;:*rr£C£ 

#SIIM©^It#WMfr2 0 V o I %JU±4 0 V o I %MTXfrZZt% 

FePt $ 'J yV9-*fv VXfoZ>0 

[0083] 2-1-1. FePtCu^iCOUT 

^0|©I2»ICI§ FePt 9 'J KTii F 

e P t "• TfHCC u fr#W^ tlT FePtCu 2 

IICI5 FePt 'J hCfcl^ F e P t C u^i 

M 1 MMMWZSttZ n-1-1. FePtCu 

^#coINTJ T?ii£Bj!L/^#£i!^-e&£©-eN ^tt^ins-rSo 

[0084] 2-1-2. CfcNd:t/#SII'fb^KoiNT 

Cfc^t/^SIIM^ ^ 'J >^7HCct FePt^l 

&e>tf£C£J:tf&S^b$l£##LT&.5Jf (JUTs FePt-C-#l 

) *IZ&^Xs IttmfcSFePt^ig 
Tm±zi±tyz>mmttev, F e p t -c-&s^b$ui F e p 

t <n-[Zt%m\\%:ML, ^I2^1il(:is FePt 

* 'J yV9—?«j MCi>^T±J$#£&£>0 

[0085] ^-^7 S^:itt5C0t^ittOvo I 

%cty^<20vo i %ju~F-c&kK 

©##M& 1 0 V o I %JU±4 0 V o I %^)^-efel'J, 9—*fv 

t-£C£&S^b$l©^ft##Mtt2 0 V o I %JU±4 0 V o I %JUT"efe 
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§ o 

[0086] V o I %<£ y =&#< 2 0 v o I % 

u IOVOI %JU± 
4 0 v o I U *-4** 

M20vo I %JU±4 0 v o I %JU~F£ * 'J J; 

FePt 

mfeM^-ehZ FePt FePt^# 
<m-izt2>%}m*%%L3-£2>tcto'e$>z0 c tikmmt^(D<£i 

§+##$# 2 0 V o I 

§o — 2j\ C £1kM^tik^(Dnl\isMm1f 4 0 v o I %£Jgx.£> 

£ 'J y?#£*l£> FePt -C-#SI£<fb!$]]I4]K£^T, FePt 

- C - lJ©FePt ©£&#'># 

< 4 lJ s IElts§M©^T-TfiJ £ 

[0087] ttc, 9-fv \^±mzttt1 0 v o I % 

£U K^CMT§C0tfi©±p^2 0 v o I %i Lfclfi 

^ 'J >?'0|tCCfrF e P t ^Mi^©JlH£Ixy ElfrJ^CJ^SLT 

, F e P t Fe 

p t us-ixmmmmwt LT 

£[ LT 1 0 v o I %JU± (4 0 v o I %^)S) $—tf 

v hiftC^t§C©tti©±PS^2 0 v o I y £ti£ 

£?#£c•t?$&o 

[0088] FePt -C-&Jg^b$lJf*££l,NTF e P t f£^£/JN£ < 

JFM"T3 FePt -^HIIttlKDIElt#*©!!^ 
, £<fcrfl&m§E&8M*£ 
C)[it§C0ttMOv o I %<£ y*£ < 1 7 V o I %J£TF£ u 

v 1 3 V o I %JU±3 5 V o I 
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t u 5 v o 1 % 
U±3 5 V o I %UT 

[0089] &mmtyt}£LTte, SiO, T i 02 

% T i 203N T a205% C r 203% C o O, C o304, B203% F e203, CuO 

N C u20, Y203N M g ON A I 203% Z r02, N b205% Mo03, Ce02, 

S m203% G d 203% W02N W03N H f 02N N i 02C0 9 < 11, 1 I 

[0090] 2-1-3. 

FePt 'J yW-fv P 

t £4 0 a t %U±6 0 a t C u^O a t °/0<J:lJt#< 2 0 a t % 

JU~F## U fro, PtKu © ft fr 6 0 a t %UTXh y, ^fr F e 
£<£OTqrMTM^fr^&£ FePtC u 

u $-jf y v o i %<£ y 2 o v o i 

%JUT-efey, *-4** K^K^-rstuiE#siiM©#WMfr 1 o v o 
i %JU±4 o v o i %*?re&yN fro, $->fv 

IIM©^It#WMfr2 0 V o I %JU±4 0 V o I %UTXfoZ>0 

[0091] *%2mMMmzmz F e P t 'J yV9-*fv F 
e P t C 

££^9 ztZt£< U x;<v$ <J yy^&m^ott&tcsbxfo&o 
[0092] ttcs mpf(lZ£Z>X^v 

^ b-/h3l^fr<U\ Z(DtcSb, $ 
-fv -< > 

^--tz7° h;£tC<£ ^T;£&fc*@®¥£j(£>*$3fr0. 4 M mJUT"efe-g> C ^ 
frfcfSlX, 0. 3 5 AtmJUTTfeSC^frJ: y L<, 0. S^mJUT 
XfoZ>Zt1?mzft% Ll\ 

[0093] — y^s $—?*J 
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< tZtclsblZteF e P t 

tzzt 11^ ©M lbK#5 V It <&W & <£> T\ K 

* (D c *@ & <£ -& tern <DW-® O± $ s £ fe t y K /j\ s < 
s/cs fe 

•S *MJt JU± hc£COCfl=|£c£ Xf&mm btlffi ©¥*|J © A $ 3 /JN 3 < 

&tU£\ b-

/ctf\ 9—fv h^©C*@£<£t)^SI£fbM©¥^(£>*$3tCol\TT^ 

6bT%7LT, $—?y h^©C*@£<£t/#SI£fbM£^t>t*fc*@®¥£j(£> 

-f 1-0 

. 4 AI m Tfe S Z1 £: S L<N 0. 15 — 0. 3 5 AJ, m Tfe S Z1 £: cfc lJ 

&fL<, 0. 2-0. 3/imtfeSe^^l(:»SLl\ 

[0094] &fc\ -f y$—tz7°K;iKJ:^TCffifcd:t/#SIIfbM^^-&/cffi0 

£MfrWz.M,£mB-C$>2><D-C, &fc\ C*|£J: 

<Dfa£%XTMZf& Ltcfa<DZ.£-C$>2>0 

[0095] S/c, 9—>f«j K 

*? 'J > ±.T#f£ Ll\ 

t*<DftM$Sg.&9 0%&L±-e$>ZZ.ttftkt£L\,\ *-*fv h 

FePt^^C 

<D%Lm%'b-Z<tZZ.ttf1kt£L\,\ dtucj^j, *-4** S*©C*|£J: 

zf&mmtyt}fc<D±$z<^y, F e p t M©ifeTLiii: 

£\,j$~jfy st£©£|$£+$M;:Ha&£c: <&£ 

o 

[0096] tztc, 9-?v h£tiactt"tSMSl©#WM&3 Olip p mJUT"efeS 
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FePtc u 

t£ y, F e p t c u - c -&mmtynmzmz> z. t fr-e $ s0 

[0097] 2-2. 

^nzmmmjzmzFeptyw-vv pt^4 
0 a t %JU± 6 0 a t C u % 0 a t % J; y =fc # < 2 0 a t %JU~F# 

# U fro, PtKu ©£-ftfr 6 0 a t %JU~F"Cfe y N F e £ J; Xf 

TRrMTM^fr£>&3 FePt C 

U ;Fb-n LT;Ftp|^ 

wmLtcmmi&mttiimT-eiimLzi&Mtzz.tiz&y 

[0098] 11 Fe, Pt, 

CuttFePtCu^^LTi^tl, Fefm Ptf^ 

% c u MfLfot L T #**& 3 tl £ ta T? & l\ F e 3^^ &Sttfr i% < 
, Am^Tfg^tSfc^tlfrfeSfr, Fe^Pt, Cu^t^tTFe 
p t m%WM-e$>?rt,%i£%iB;<T&z 
ttf?z?s cm%13J:tf&MMfcm*t<DM'£'P<DF e 

m>-&nT&izm>'£&%%:±%izmwiLtzt$<DF e® 
m b £ <£ tffgjk £ 

[0099] 

^0#SfrF e P t C ui^£:^4nc;FbA3ti3£££Mt3££frT$ 
, mbtltzF e P t 'J yW-fv V^m^T^mLtzF e P t 

[0100] *12^M^t-m, ;Fbiir^4ncC^fr#Sti3fr\ 

feZ*MJtP&i*f3(DT\ ;Fb^t7itIZL T A m £ ®A L T t 
s cfe^MKti-r"eKfes^©il^frp^#LTfcy, CMICIM 
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FePt u yw-fv 

[0101] 2-2-1. FePtCu^#»#|(^UT 

FePt C 

% Pt^40at0/oJ^±60at%M C u^O a t 2 0 a 

t %JU~F## U fro, PtKu © •" It fr 6 0 a t %JUTT-fe y, ^fr 
F e£c£OT^MTM^fr£>&S F e P t C u £•#;#}! ̂ j^TT7 h7^ 

X;££»U §£;#}f £|W|-flj3c©F e P t 

[0102] F e P t C y, iFePt 

C h^0FePt C 

^ u y?iz£ y?#£*i 
•g) F e P t C u — FePtCu f c t 

[0103] FePtCuMM©^l(i7 h7^S 

fr\ -gr^iKc ufrm^M#^1 mmmPM^mm^mz 
nsy Kv-f x&£na-efes*f§2&vz>y h v ̂  x 
;£ £ o ivT (D mm &% BSf S o 

[0104] 2-2-2. ;Fb£iCOlNT 

fulE;7 K X>£IZ £ y ?#£*ifc F e P t 

t§C0ttMOvo I %<J:y t#< 2 0 v o I 0/oJUT<>:&3c£9^cm 

fcm^iS 20-1 OOnm0C®^ Ztt^lZ, IZ 
ttt 1 Ovol %JU±4 Ovol %*?i £&£>£•? 

tc0iJA«¥tH^2 0-1 0 0 n m0#BI|fbM^^;Fb^LT;Fb^^^ 

WmtZo &fc\ M^^^tcM-ri)Ci:^S^btl©^It#«tt2 0 

v o I %JU±4 Ovol %JUT«^4SJ:9K"rSo 

[0105] ^m^wmmo)mmmzmmz^%j£tcm'£iztes 
^frM^3ft££££#P$yT$S®T\ #SI£M]^fi3fc(£>#IIfrF e 
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P t i^ti/cFePt 

K^ffllMCfFMU/cF e P t 

u^-r < &£<> 
[0106] M-&*iz&mmtmxtfMTtztiz z t zmmtz ti^?i 

£rt Z> l& (D m ffl % iz & It m £ ^ fr BWi ft iz 1" £ J: 9 iz U T 33 
< Stll£f8Mft^^1-.g>J;9(CUT33< Z£IZ£V%.H 
%tp<D&m<D^mz£.\:iz< <^y, 

< &£>o 

[0107] s/c, 

4 LN <£ 9 t<- •§> ^ /I'D"^-§5 

bizm&t 3 9 tC U T 33 < £ <h S U 

mmmzmm^zvtcmttiz^ 7 01 iz& c M IZ t-e iz & & 

ALTt, Cffi.^mzn.MlzMmt>iW%[sTCU?tfft!kt2>£^?Z.£ 

FePt 'J 

VZZo 

[0108] tztzu F e p 

^ ~$~ $ •?> £ % /I'D"1-!-1 t»-/M'n'^^|:l:| A U X US 9 

33^tifrhZ> £ £ % iZ, IZ CU^if%Xt & 331 tiff foZ>„ 

[0109] M&*<D&mmbmx<DM7tzm\t2>£^?WL&s mzm& 
M* UT^^iA UTt C%t^if%X Lte^£?lzt2>£^? #l<£ 

s 33 <£ t/fJEI fl ̂  CD It^M #• f ̂  & £ /Fb"n '41 JC frTi&H IZ tp 

iZMX UT U £ 9 33^tifrfe3 £ £ i lzM-£iplzC%L?tf%XTZ£?:ti& 

M-£TZf&<D%HM<DMM)&Jg&1 0 — 3 0 v o l% 

1 5-2 5 v o I %V$>Z Z £tf$ ZlZftg L < . 

1 9 - 2 2 v o I %-?£>£ Ul\ 

[0110] s/c, xn%m%tz>z£iz& 
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[0111] s/c, 

UTtcJ:<s £©*li^c&, 

^)&&i3xtLTm\}7Li£7)i/3ys 

ZttfX'^Z>0 

[0112] s/c, mGtzffi<Dmm%izn&(D&*®tm-c±mz.mwLLx*,&\,\ w> 
^•©^^I^T-SISmcDlt^frTSLTlN/cil^-efeoTt^ 
£ c: h K j; y A m'^ e, itn £ ix y & & z: ^ ̂ -e $, it HT®% mm t z z 
£tfX^Z>0 

[0113] 2-2-3. J&MXmZ'DVX 
ftllB© <£ 9 tC U T Wm L tcm&Kft* £ JDETT- JQ|& U X ]&Bt 

mMmiztiij&mtmm, 11 
mxfc&(Dx\ mmzgv&t&o 

[0114] 2-3. ftj^lZ-D^X 

tzzttes ^&^©@}§PK©#^ iS<fctf-&££©H:fi^n:<J;&£g|#© 
/c^fflit'efeSo 
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-*f*j t&zttfx^s 

*?-tf«j h^tcM"Tsc©#%M^o v o i %<ty^$< 20 v o I %JU 

Tt U 9-fv t>±mzttt&&m®4tytl<D'SGw%: lOvol %JU±4 

Ovol %£)!£ U *-$*•> S£fttCtt1-£C££jg®*<b$J©^ft#M 

£2 0 v o I %JU±4 Ovol %JU~F£ UcFePt * 'J V?*-
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u yfp—tfv u y^^tr-5 y, ^ 

§Bii$ft<h FePt 

$3o 



WO 2013/105648 28 PCT/JP2013/050430 
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^0#SfrF e P t C 

, m^ntcF e P t 'J yV9-*fv K^ffllNT^L/cF e P t 
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W[ LtcW-M%^X\ 50at%Fe — 50at%Pt T i 02^7^ 

tCO/tba £fro7c0 

[0137] 3 5,2 8 00, 1,870,560®, 2,8 

05,840®, 3,741,1 20 0©&0#j£n?$I£^ff£MC LT, 0*JE"e 

%!k(DMMIZ-D V,vXfit U tcifs 

[0138] ~£tcs 7t\—JU$,*UMS+[l!]$E[l!]^fr 1 , 8 7 0, 5 6 0®, 2,8 0 5,84 0 

UK 3, 7 4 1 , 1 2 O@©&0t£T©;Fb£-fft^3 0. 0 0 g^|UT, IB 

%: 2 0 P afcftOMQtpXfrv h7°UX£tTl\ ili3Omm0RM© 

T!E^3tC, (il&^Jt, 'J&lnJ±2k 

12. 1 0 g/c m3l?S)§0 

[0139] [^3] 

$S-HH$5[H$£ mtm 
(0) CC) (MP a) (m i n) (%) 

9 3 5, 2 8 0 — — — — — 

1, 8 7 0, 5 6 0 1000 26. 2 4 5 97. 54 /fifr 

2, 8 0 5, 8 4 0 9 6 0 26. 2 4 5 9 6. 9 7 to /w» 

3, 7 4 1, 1 2 0 9 5 0 26. 2 4 5 9 6.69 jte 



WO 2013/105648 33 PCT/JP2013/050430 

[0140] 9 6%%m7LT&V, 
•o tc o 

[0141] £tcs 741,12000^01^^ 
mm, mmo^mtkLECO»TC-60 
M-eij^L/co £tcs 741,1200©^ 
m^m^xwrn^tcmm^mms nottMLEcottioTc 
- 6 0 OMII^M^|W|0l^/fgS-e)IJj^ Ltco TIE^4 «©>! 

"To 
[0142] [H4] 

4^—/u 5; 

3, 7 4 1, 1 2 OS (®%) (Kippm) 

4. 5 2 4 6 

3. 96 3 1 

[0143] 

thb$j LTivsfr, mM^wom'pofcmzMm^wom'po) 
d*UiN 

It-fb^Tfe-g) T i 02fr#StiTiv-g)/c^/c^Ht)ti-g)o 

[0144] %tc, tf-)\s$)\smmmimw3,741,120001^4^^1 
(SEM) Zfi^tc0 @6~ 

m9^j&^*©sEM^i^^to m61 ooo^ 

©SEM?I 1 OMm) -e, mi 

$tf'3 0 0 0fe©SEM^l 1 Mm) T\ m 8 tiffi 

iS©¥Sfe$^'5 0 0 0fe©S E M?I (^©iRIiym Mm) 

T\ ^ 9 tt4ti^©¥Efe»< 1 0 0 0 0fe© S E (¥m^©lsR@ 
^ytil Mm) Zfo&o m6~|i|9 ̂ fcNlvTHfe©^^frT i 0 

Sfe©p|3^fr F e P t m 6 ~HI 9 -frbtofrZ) & 9 tCN flUt^ 



WO 2013/105648 34 PCT/JP2013/050430 

[0145] OOOOfe0®90SEM?I4ffl^T, -f > * -

iz 7° K tC ct o T T i O^KOT^J©± $ $ 

[0146] -f >^--tz7°h;i^J:^T^to/cT i 02*IOT*lJ©*$3&0. 28/xm 

Z&^tc o 

[0147] (#^IJ3) 

*#t0!J3 (j-51^£<£W-*fv h©£lJ$©@tl& (5 0 F e 

— 50Pt) —36. 6 3 v o I %B203-efe-g>o IP"^ @ 

Htt5 0at%Fe-50at%Pt Zfo U, #SSHt^ ( B203) ©tti 

*9 — h^'feMc&i LT 3 6 . 63vo \ %!;'&& 0 433, 

(B203) ©tli^vo l%T'ti4<mo I 

0J3 *-$*'> h©£lJ$©@tl& (50Fe-50P 

t ) — 1 1 m o I %B2037:'foZ)o 

[0148] #^IJ 1 £mmz LTMLfc 5 0 a t % F e - 5 0 a t % P t 

1100. OOgtC, B203Otti«^C)[tLT3 6. 6 3 vol% 
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1 8 0 0°C©F e - P 
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imzei 

maim 
CC) 

mm 
(g/ cm3) (g/cm3) (%) 

)V 5 

1,810,080 0(7)^©^ 
1100 8. 1 6 11. 4 7 7 1.1 

[0280] 7 1 . 1 

B# izm'p u tcmmm u x ust^it z urn u x £ w m t n 
^hbl^J 1 7 1 . 1 %<£ y i50 

[0281] OtH) 

#^|J 1-9, ^Ste0!l 1 , 2 fect1 

^TIE®^2 7 &fc\ l|2 7tC£l\T, 

ti, #«n-4, xit±mmtm(D^(D±^is(Dztxh^, 
0%m 5 - 9, 2 -m c m & <£ o^sitibM £s-fott/c*@ ® ¥£J© 
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t-fvY-oms. fm% 
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H^(ID) 

m 
(°C) 

m 
SJS 
(%) 

1Stf> 

*#£ 
(.U m) 

CD 

##fii|l (50Fe-50Pt)-30vol%Si02 Ar+02 3,741,120 1050 98.61 054 m 
##&|J2 (50Fe-50Pt)-30vol%T102 Ar+02 3,741,120 950 96.69 028 m 
###13 (5CFe-50Pt)-36.63vol%B203 Ar+02 5,736,960 840 10522 022 m 
##014 (50Fe-50PtH 2.07vcWB203-24.68vol%Si02 Ar+02 3,852,360 830 100.38 027 m 
#%0<l5 (50Fe-50Pt)-6vol%C-24vol%Si02 Ar+02 3,741,120 1270 97.31 028 as 
#%#|6 (50Fe-50PO-9vofXC-21vol%Si02 Ar+02 3,741,120 1280 97.50 023 is 
##B>|7 (50Fe-50Pt)-12voKC-18vofitS02 Ar+02 3,741,120 1300 96.68 05 n 
##0118 (50Fe-50PtH 5voKC-1 SvoftSOj Ar+C^ 3,741,120 1290 95.81 02 SB 
##(519 (50Fe-50Pt)-15vol%C-15vol%"T10j Ar+Oj 3,741,120 1280 95.00 029 & 
§Q®|1 (50Fe-45Pt-5Cu)-20.3vol% B203 Ar+02 3,852,360 770 100.09 0.14 m 
^®|2 (45Fe-45Ptr 1OCuH 5volXC-15volXSiOj, Ar+02 5,736,960 1420 93.36 027 m 

(50Fe-50Pt)-30vol%C Ar 
1,405,080 1100 71.10 - m (50Fe-50Pt)-30vol%C Ar 
2,816,640 — - — w 

[0283] #^IJ 1 - 9, 1 s 2 0 0 

0, 0 0 0[g]J^±^LTtfg^&ffi§I3ft&fr^;/co 

[0284] 1 - 9 Fe^Pt^M^tTFePt'&iS^h 
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0. 14-0. 3 4 ju,m£/J\;* <&y% S/c, t#^tl/c'M 
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[0288] d tUC^t LT, ttMm 1 JUltft0$E0$^ 1,4 0 5,0 8 
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^^ %t^t^tc0 mmi ^ ^ oo°ct 
mmL/ctmfrtizX-JU$, 

^ tctcSb, if± $ < & y N 'J$j In ft © Jt fr* /J \ $ < & O 
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^±<DfUfflRnigtt 
[0289] Mi, 

ttcs FePt|7 

'J yV9-*fv 

[0290] 1 0---Sfe 

1 0 A-"S^® 

1 2-FePt 

1 4 •••j^Siffi 
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Fe, P t3 "MCFe, P t 1^#© 1 

F e p t u s-e 

fo-oTs 

P t £ 4 0 a t %JU± 6 0 a t %*>S, Fe, P t J^0fu§E 1 ffi 

J&±<D&mjtm* 0at%J;iJt#<20at %J^T#W L, fro, 

P t 1 0 a t %£TF-e&kK SISB 

F e FePt ^RTM 
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P t ^ftilE 1 0 a t %&LT-e$>Vs 

if F e &&Xf^^^Wfti}ifbt£Z> FePt ^RTM 

t, ttm^iz 
frWi L U, 

$-J?y t*£falzMtZC<D-5%wtfO v o l%J:yt#<20v 
o iroJ^T-efeU, *-4*v 
^1 o v o i %&±4 Ovoi %^js-es>y, ifOy t-fv 
[zntZCt^mmt^(DSl\^Mmif2. Ovol %JU±4 Ovol 
%JUT-e&£c:££^S&£-r£ FePt *? 'J yV9-*fv V 
o 
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0. 4 fxmMTZ'fcZ>Z£%:Wi$kttZ> FePt 

'J yW—fv ho 

[I*5f<Il4] 11^112 tea INT, 

tuIBc*g£fu 1B&®Wit^am tZGtittmZs <f >* --tz 7° K& 

£ t~& FePt ^ 'J yV9—tf*j ho 

[11^115] 1 - 4 ©iNf-'tlfrtcaiNT, 

Fe, P t J^^CDfuIB 1 fIJ^±CD#)H7t:^tiN Cu, Ag, Mn, 

Ni, Co, Pd, Cr, V, B®9^© 1 

£t~£> F e P t ^TvA1;/ *9 'J yVfy—tfv K 

[11^116] 1 - 4 0l\-f*lAHC£l,NT, 

F e, P t J^^CDfuIB 1 C u if #S tl•§> Z1 

FePt 'J yV9-*fv Ko 

[I*5f<II7] - 4 0)lN-ftlfrtCfcNlNT, 

F e, P t J^^CDfulB 1 Cu©^7lil)Ci: 

£ FePt 'J yV$-f*> ho 

[I*;£lI8] - 7 ©iN-ftlfrtcaiNT, 

tulB^SII'fb^ti, S i 02, T i 02, T i 203, T a205, C r20 

3, CoO, C03O4, B203, F e203, CuO, C u 2 0, Y203, M 

gO, A I 203, Zr02, N b205, Mo03, Ce02, Sm203, G 

d 203, W02, W03, H f 02, N i 02©9^>©'>&< 1 

T£ FePt yV$-*f«j So 

sS^cJl 1 - 8 

*@ft$Jtfr'9 0%U±-?foZ>Zt%:$mttZ> FePt 
IJ ya 

[Ii5f<II10] - 9 ©l\"ftlfrtC£lNT, 

F e p t <; 
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$ —Jfy Ko 

ARIH 1 ] P t £ 4 0 a t %iU± 6 0 a t %^;1S, Fe, P t iUftOfflsB 1 II 

iU±(D&S7i;mZ 0 a t U < 2 0 a t %&T^§ U fro, 

P t £fy§3 1 MJ*Lt©&JS5c^©£-f+tf6 0 a t % JUT "CM, HSB 

fr F e £<£t/T^MTMtlfr FePt 

ttrgeF e p t 

J5J:t/fulB#Sim^^®MttC>(tLT2 0 v o I %U±4 0 v o 

I %UT£&&£? tcgsip U 51^ LTWtSm^WU L/eft, 

FePt RXJiy 5> 'j yV$—>f«j h®S^i^;£o 
:^II12] P t £ 4 0 a t %&± 6 0 a t %^)i, Fe, Pt luiB 1 ffi 

£LhOD&Jg5cfSi£ 0at%J;y=fc#<20at %JUT^f U fro, 

P t <bftlfB 1 fIJU±©#S^©^ftfr6 0 a t o/oJUT-efeU, 

frF e fc^t/^qTMWtlfr^^S FePt 

T RI® £ #t? C n3it5 & t/T pJMTMt) £ Ms 

§£C^&^t/g£#JIl£{bMfr^aX ItilBF e P t 

ttl^tlavo I %£>cfct//3 v o I %tLfct^s 

0<a^20 

1 0^/3<4 0 

2 0^<x + i3^4 0 

9 ICSsflP U WtS U T)Fb^^7^£fEM L 7M£, 

^ L£ JQI±T7» L T fm? § d ̂  ^£ !" § 

FePt 'J 

^1113] l*>ftiI1 UCfoa^T, 

#£tt3F e P t U VW-fv 

, -f y^--tz7° h;£(C<£ 0. 4yu,mJ^ 

TTifeSilt^ttS FePt 9 l) KCDM 
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[1*^1114] 1*^111 

mbtiZ FePt 'J yV9-*fv h^cDCffi^SgHb 

4 FePt 

'J y<?5>- *f v K 0 

[I*5f<lI15] I*5f<lI1 1 - 1 4 ©iN-ftlAHCfc^T, 

Fe, P t J^^CDfulE 1 ffiJ^±CD#S7U^tiN Cu, Ag, Mn, 

Ni, Co, Pd, Cr, V, B©3^© 1 ffiJU±"e&£>d££^S& 

FePt 9 'J yW-fv 

[I*5f<II16] It;£lI1 1 - 1 4 

Fe, P t J^^0fulE 1 Cutf#£*l£>Cl 

FePt *? 'J yW-fv 

[I*5f<II17] I*5f<II1 1 - 1 4 

Fe, P t J^©fu§E 1 Cu (DfrH'fo&Zt 

FePt *? 'J yw-fv 

[I*5f<II18] I*5f<II1 1 -1 7 

iueE^SII-fb^ti, Si02, T i 02, T i 2O3, T 8205, C r20 

3, CoO, C03O4, B2O3, F e203, CuO, C u 2O, Y2O3, M 

gO, A I 203, Zr02, N b205, Mo03, Ce02, Sm203, G 

d 203, W02, W03, H f 02, N i 02®a^©/M<^t)1I^t 

FePt *? 'J yW-fv 

[Ii^f<IJt19] 1 -1 8 ®l\"ftl7!NC&^T, 

FePt $ 'J yV9-*fv V 

[I*5f<lI20] 9tCfcNl\T, 
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fu §E#HIZ &§£#0 b I£H j?m% ts tlT £ 

tz FePt IJ KDm&Jjfeo 

$<IW21] OlZfcl^T, 

fu§EM0#±m*m£#±sl£"t3 C <h(Ccfc <J 

fSFePt ^ U K©M^;io 

>RII22] It^I119-21 ®l\"f 

FePt U > 

h(Dm&Jj)£o 

^1123] It^l 9 3:7c&2 OtCfc^T, 

tu IE#H % «: # x £ mm t fr *> mm & tc & * c t % $m 11 
^FePt^A^'JV^-^^ 

>RII24] 1*^1119-23 ©iN-ftlfrtca^T, 

lulE^SI^1 0 v o I %iil±3 Ovol %J£TFT?&5 

£££!&$( d:T3 FePt U K0®i^)io 

3*3125] li^ll 19-24 ©l\-ftl7!)MCfcl\Ts 

TSFeP K ©initio 

>RII26] I*5f<lI1 1 - 2 5 0^\"ftl75)HCfcNl\T, 

fufE^^^jQETTiP^ L TJ^Mt" £ /c IZ 

& FePt >?' 

5RII27] li^ll 1 1 -2 6©^t*tlAN(Cd5UT, 

fuiEF e P 

SFePt h©S^£;£0 

^1128] lt;£lI2 7 tC£l\Ts 

fuIET7 X;£ti, 7Jl/=fytfX£7cti^itf7>£ffil,NTfT-5 C 

FePt * M yw-?v 

j£lI29] li^Jl 1 1 - 2 8m\-f*l7(NC£^Ts 
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f^n^FePt 'J yw-fv Mi, 
FePt 'J yft-fv K 

[1*^1130] it^ii 1 1 - 2 9©iN-rtifrtciEi6©^^}itcj: F 
e P t ^ 'J y V$ —*f v ho 


