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AIL' 11) *ESVAA_Z a.' L 7VT 	Z AL- 673, fitM,Et1W12tK L L -C AR tql:"C 
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tc: 	7 =a741LtS-D -C, ffitatiltittft1T,Zck -3 t:.:1-S-D ---COZ L 

`7.6 '1.Z e, 	‘7= a 741LVARIe 	C (gA) a) a). ---el:m L, tc tiii -a, IN 

Ais 	1 t:.-.7i - ct -3 t:.=, a& 1 010a* 	1 0 A 0±1:.=R L tc F e P t 

t'L 	1 2 op] # 	'A'A$H 1 4 75% t') # ti`ck -3 1,::AR LT L, 	0, 	FePt 

-afi'L 	1 2 7ya& 	1 0 A LC-411=1( ,:.-AR -  Z a.' L /BEA -,3_ tvr, 	F e 

WO 2013/105647 1 PCT/JP2013/050429 

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: 
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l^0 f©FeP t ^©gflglCfc^TF e P t U? £/JN3 < tQ-lzT* < 
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P t -,At'L 	1 2 7yv& 	1 0 A Lc-Ari..it:.-ANt l2 -C l., 	-3 L.' L7Y.D 

tc (1N 	6S, 4-rtip!e 1) c, F e P t -,At'L 	1 2 ev& 	1 0 A LC-4 

1-61(,:.--4Nt l2 --C l., 	', L , 1fitatiP11* L L-COAitte1E-FZTAtt.44:0 

LtaltatiP114KL 1,.-C. 11E11T 	44:054-Le 	Z. 

[0005] 7-z-_-, 	FePt -,At'L 	1 2 7y v& 	1 0 A Lc-Ari..it:.-ANt l2 -C l., 

',NA 	t1l]$1_1 - Z tc&56:.- 6, 	'7= a 7410)1PrIVC t:.:YA_ZIIJAiST a2 
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A.15-MirticU 

-14W(U 
[0006] !tig,gi : !tig,M 3 9 5 0 8 3 8 1-41 O8 
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[0007] 4-r!ti,!ce1 : :'Ji-f • i Z • 	i i (J.S.Chen) , A 5 	, 	I- 	'7=a 70 

IL10 FePt-X(X=C, Ti 02, Ta205)(001)MMAKAzi--,%ftfitm,p,ati 

JEllt i a it:')'Y 1-jim (Granular L10 FePt-X (X=C, 	Ti02, 	Ta205) 	(001) 	na 

nocomposite films with small grain size for 	high density magnetic 	rec 

ording) 	j , 	:')-ti—j-)1. • 7J-1 • 77°74 K • 7-f :')v 	(Journal of Ap 

plied Physics) , 	*Itir#-R (American Institute of Physics) , 	2 0 

0 9*, M 1 0 54, 0713702-1R— 078702-3R 

ft 13A 04PAR 

ft IEIA ffilM I, tt 	L -0-  6 ME 

[0008] —, *ftlElAtt, cLkXVILIt- 7=a743V)13RIeUM -za.-  

LtA5-)JLA.--C1,\Ze, 	7=J-7**I013kleCtc_qd- TtS< CLkXR 

lEtL--e)fztc_- 6-e5t:.-i, li,!ce 1 t:_-_,ENC -,_41.-cozFeptcargo 

J:M51--et, F e, 	Pt, 	co 3 --D 0 51 — it v H,:.:11:17. --C-  , 	:35 6t:.-AN 

1E*9'-7'y l/' V '911) 	‘1ffl6:.-.AZ-,3_ -t. Z;0575t'), 	i 	v g i) 

'0)%tiheilft:.-.1-30--C ct t') 	124e13\13\Z L L t 6:.-.., 	'IM a) 	I 	I- t ct t') A 
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[0005] £ /c, FePt 1 2 SIS® 1 0 A £ SiS^fq] IZffl&S. UTLS 

— HIJH;® PHU £ C tC # x T #U 7L T a2 

05^T i 02£\,^tz&mmtyin*Mf&t2>Z.£tft5%}£%Z-t>ti2>Z.£*>$E 
^fF&su iz&m^ztiz^&o 

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

[0007] #M$fF:£itfi1 : ^"i-f • (J.S.Chen) N ^5^,N X /?=? — 

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

mi-J =1 y-RVv KM (Granular L10 FePt-X (X=C, T i 02, 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] -?5s c 

c£&mm 
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[0009] *RIE1J]6, eeZraflAt: -CtS:354-LtctaYe -D -C, 4N0)51—itv 

CEI10 Z a LI'S < , faltatiP112tKL L -C4CEIIU' AM, 	FePt -1 4, C, 

8,t VekXViElt -gti'ar0, *a-C):-Z a' LeT 	Z F e P t JZ 

i' v 51  ') 	''91 —i72 ‘Y latie-t- 0)-11'151#X4J:k -Z a' L VOAL -Zc. 

ME CIM -0-  6 A:6 0 fiA' 

[0010] *RIElAtt, MERIIVIq5 -Z tc_- YAMPArAft"ff -D tc_liiM, J-;1F0) 

FePt 	Zi''Y g') 	''91-7'y I- Ewe -t.  0,11I, 	511e:.-. ck (,) , 	442,1T11 

11q5A -- za.'LR,ffil„ 	*RIEIJI -zt:.-_-Dtc. 

[0011] Nlit, 	*RIEIJIt:_*z FePtiv'91 ')'91— i72 'y H, , 	F e, 	P t 

, C8,:ttiekXVILIt -gZFePtvgi)jg— i72,y 1. --e 

.D -C, 	Pt4Oat%Jt±60a -tcUCF-A- 	L -TR537VF e 8 ck r_i - 

A1.0V4tIti3N 6 ts zFept 	-a$H L, TUA1.0V4Ctt -A-tiNC$HL, 

U, A1.0V4Ctt -A-tiNkXRILINHL /3 	0 t:.=3` 	L, tcaI, 	L, ,9,  —it v 

1-12tKie:3-,11-zcogiieo v o I °Act (,)t)*< 2 0 v o I %Jt-F -"Ct,) 

, 51-7v 112tKle:3-,11-ZglEkX1'kfEltaYg75' 1 0 v 0 I %J ±4 0 

v o I % ."-et'), b\-D, 51 -1  v I- 	17tK6::_M-Z C LkXVILIta)atit 
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[0012] 'LT, 	fF e P t 	-E`AML, TUA1.0V4Ctt -A-tiNC$HL, TUA1.01g 

*t!tt -A-tiNkX1'kfElt$HLeThiNt:.-.3Mi L (,, 	F e P t 	-E`A$H7V3M 

PI, C M 8 ct VekXViEltMe3MNL 1::1: -D --C.  0 Z =ink, 1:4', 6 Vele:, C M 8 
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<, 	FeLPt 	t3•L L-C -A-, , iP-D, 	FeLP ti-',01-0T-cAt-A- 

tiN3TcJ-;t_hOpat -a-tiNta) -Z. 	etc, 	F e P t 	i''Y 5' I) J'5' 

-)22 ‘2 1-LEilt,I,L- L,l,:.=1,, 	F e, 	P t 	I3•LI.,"Z"A-VA,y ,q 1)> 

',9' --itv I,  VOTA L, 	Fe, 	Pt J-;01-1,::_itODCM3 -\''RiEltAbC -A- 

ti'''Y'511) 1-)72 v 	tat,`. 
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Z.:. 
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[0016] 

	

t' -3, -f 	5 --t 7°  111,:.= ct "D -C.  C M LkNOMLINHL -atyttc$Ha) 

	

ti=307 -1 /435 	5R61)Z51(,:.-_ -Dki\ -ct, 	[5tHA -41-0- Ztco-e50),11] OM: 

80-C, geLR-4-  Z. 

[0017] 

	

etc, glEkNO'kfEtt, RAJ'S, 	S i 02, 	T i 02, 	T i 2 03, 	T a 2 05, 

C r 2 03, 	C o 0, 	Co 3 04, 	B 2 03, 	F e 2 03, 	C u 0, 	C u 2 0, 	Y 2 03, 	M 

g 0, 	A 1 2 03, 	Z r 02, 	N b 2 05, 	M o 03, 	C e 02, 	S m2 03, 	G 0 2 03, 

W02, W03, H f 02, N i 020 -3 taYPts< Lt 1 fE -A-ti'kNRiEltL 

1- Za.'Le- Z. 

[0018] ma FePt 	i' 'Y 5 ')'51 -i72 'y H,:.:80-C, $H-cM'fte 9 0 °/c)Jt 

LePT 	LAN. 

[0019] t.,-_-, ME F e P t 	A 'Y 5' ') 	'51  -it 'y 1 0)* G:.= tg, frAZFEOP4121c 

PILL-CPTiLC:.:1110 Z a.' Le T ‘ ,6t,0)75 	Z. 

[0020] *ftlE911,:*7 FePt 	A'Y 5') 	''91-/72  v 1-0),IIIatt, 	P t 

40 a t °/c)JLE 6 0 a t %Jt-F-A- 1_, --CA3geF e8cktieglOVt1t75\ 

61-sZ FePt 	-akAi,$)(,:.-_, 	-1-,g-Alovctt -g-ti,ci)lt „ttniAlOig 

-4C-1)A -A-tiNkNO'kfEltx31, FACT1-)18ctrfAkNRIEltx1-)10, ME 

F e P t 	-aXu)i', inEC /2/6ck VeinEkNONEt /2/0)-agitt:.3c11-Z 
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WO 2013/105647 4 PCT/JP2013/050429 

<N fro, F e £ P t 
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\*zmmu F eN p t 

^ 'J >99—*f v Stttfo 

[0014] ^/c, rasJU-t/3JU"FJ ©d££ \a~,3 J ^lE"^ 

£>£o 
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[0016] &fc\ -< 
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IS^Ts %kj&tz>o 

[0017] S/c, fulE^SIttt^ SiO, T i 02, T i203, T a205% 

C r203% CoO, C03O4, B203N F e203l CuO, C u20, Y203N M 

g 0 N A I 2 0 3% Z r 02S N b 2 0 5N Mo03, Ce02, Sm203, G d203, 

wo2, wo3, H f o2, N i O2©9^©/M< tt 1 

thZ.£1f1*%Z>0 

[0018] fulEF e P t <J >?'$-?>> 0%^ 

±-C$>ZZ£tfti?£ IA\> 

[0019] fcs tuiE F e P t ^X/\°-y ^ 'J yV$—*fv 

[0020] *WMzmZ> F e P t 'J Pt4 

4 0 a t %J^±6 0 a t %^Ttf LtWF e 

£>&€> FePt mstemmz, 

tuiE 

FePt tulEC^a^t/fulE#SI^bM^®^It^^-r^ 

tlftla v o I %&cfct//3 v o \%tL tchx*^ 

0<a^20 
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1 013<40 

20a-E(40 

LtsZ ct -') t::-)ilil L, maL-Cma 	'f'Flz' Lt  _-1, 4'F2'z' L tc_IATLa 

))1:111-F-CFIML-CM: -Z a.' L 	,16-M - Z FePt 	i' ,y g I) 	',9' 

-it v I- 01.1-1 3 ,.51T 	Z. 

[0021] MEEtklI51(,:.-.81X-C, 	14641.2 FePt 	i'‘y ,911) J''9' -i)2  v 1-* 

a)CMLkXVILINHL 	-E`11--).-ttc_- $Ht, 	4 J 5' - -t7° 1-at::_ck -D -c3R673tc_- 

$H OD 	tl.,) OD jc 	-,3_ e 0 . 	4 µ m J;CF 	Z a.' L 751T 	1,00  

[0022] etc, MEE-III51(,::_80-C, 114EkXVILIt6, RAJ'S, 	S i 02, 	T i 

02, 	T I 2 03, 	T a 2 05, 	C r 2 03, 	C o 0, 	C 0 3 04, 	B 2 O 3, 	F e 2 03, 	C u 

0, 	C u 2 0, 	Y 2 03,  	Mg O.. 	A 1 2 03, 	Z r 02, 	N b 2 05, 	M o 03, 	C e 02  

, 	S M203, 	G d 2 03, W02, W03, 	H f 02, 	N i 020-3 t 0/Pt:Ls < L t 1 

fE -gtiNkX1'kfEltL -Zz:Le-e 	Zo 

[0023] MO'PLaX314'F-ZIE0)1140'PLE`a, OgMe#1± -  Z 4 # %0T-etcl', 

-1 /4's ttz z: L ePT 	L, <, an # ,t, t: tgAn # Mi-b` 60gMeltkei :35 tvC 0-C 

V c00 

[0024] ARA 0,0:WU 	% 	Ittei 	z z: L t:.-.. ct tj tcl: L, -c t ct 00 gARAMME 

,L - Zz.z • Lt::_c0), 	 -F1,1ZZ_.' Le."- Zo 

[0025] t.c_- , 	11424#%,6,-C-D-Ct cNc. 4424A:Mic%L 	Z a-  L t:.-.. 

[0026] etc, 	ET.fyAt --etV:4'.<, 	3t'httLOgML /3\ 6-A-NlYgt::_ts,Z M

L-Ct TfyA:ML 	cNo a.' O

%,

t'i'at:_t, MEM-aa)R1381,.1-30-C, RAJ-;00) 

*ctteng,amaT/21(,:.-3,gAzzi•Ltfi]$1_1 -Zz:Le--e _Zo 

[0027] MEETS-#toORAS'I.t:.= -Dlivrt, RAJ'S 1 0 v o 1 %L;1±3 0 v o 1% 

[0028] etc, mErc# ,t,t114,EM-aoiti=1:0138-eit:.-AN 1, -c• t ct oo MEM 

aa)Ar1=0138TMETS-#%0DRAe2L-c- otctsa---e -ct, 	,(,::_rA 

N -z z: L t:.-.. ct (,) 	,ifilJN 60gMER(,)3AtiN z: L e - - c' 	, 	OgM2Rfli- 
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1 0^/3<4 0 

2 0^a + /3^4 0 

Z1inJ±TXl]mLXmttZ>Zt%:m,&ttZ> FePt $ 'J 

[0021] mm^&iz-B^x, mztiz F e p t >J K* 
>r>*-•£?\*mz&?xM&tc 

4 v.m&T-efo&Z.ttft&t IA\> 
[0022] ttz, mtm^mz^^Xs mmitmmMms s i o2, T i 

02% T i 203% T a205% C r 203l C o O, Co304% B203N F e203, Cu 

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

N S m203% G d 203% W02N W03N H f 02N N i 02®9^©/M< 1 

m * #sgHt^ tt&zttfxzz „ 
[0023] mmtftttzmmnoT-eta 

z.tifu%. L <, Btrnmrnzmzmmnw-frbitn3nxi vx 

[0024] £ £: tCcfc lJ ft LTt cfc §£l£^£>#^n;JI 

kK =17. 

[0025] S/c, o T t ct lN0 tuHEHEI^,^:^^,^; ~3~ •§> il £: tZ 

<ty, =ix 

[0026] S/c, fulEHHm;&^m"eti^<N 

fJISfi^: ZOm-^lZlt, tuiEM^©SP§^33^Ts WMtXM 
mw^B^iz^xt z> c ̂  zmutz n ̂  tfx $ £0 

[0027] tulEHHma)II^;I^^o^T^ 1 0 v o I %U±3 0 v o I % 

[0028] tztc, tulE#Sl^titulE;Fb^©3i^lxPieb"e^^^M^LT:fcJ:l^o fu§E;Fb 

£>(Dm*tmxmmmmnmmti<^Lx^tcm£>x&-3xij, ±mzm 



WO 2013/105647 
	

6 
	

PCT/JP2013/050429 

[0029] t.,1- , nOrt-E`43.1)iiiET --eiiiiM, L --Cb-MI- Zrgor41 #%/t.t. P, 9=' 	tc 

G 	3t 'ht t 	rc # %, L 	a' LePT 	LA\ 0  a' 413:---c0). 141 64-LZMi12tKr0 

19)*CttffilE5f5---.Z -: L 	-e k Zo 

[0030] ma FePt 	-E`Ax-')M, Tni.tt VIAA ,Pts< - Z,Eg--e7 1-74 Za--e 

4/F2 -  Z a' LePT 	L <, A7 I- 7 4 Z5At, Tnta)MA 	-1 /435 61,::_iPts < 

1-ZA--e7)1.1J1t-cf,V&AJSCElki\ -C4-i)z.iL e o 	LA/No  

[0031] 116 tt. ZFePt 	''Y 511) J'' -- i72 'y 1-• a)* t:.-_t, 	famatiPl12tKill 

LLTPTAJZ.-.)EHOZZ: Le"- 	Zta)b%Z 0 

[0032] *RBA t::-*ZFePt 	'‘y g') 	',9' —if v 	opM 2 Oftea, nE 

1I5IGZ.-_,,k 9 111.-.5 tt.Z FePti ,y ,9' ,)',9i --17 ,y I- -eZo  

RIEIA050A 

[0033] *50)Itz*Z FePt 	i' ,y 5' ,) J‘ ,9i — i72 ‘y I- VE110Z a.' Lk= ck 9 , 

Z. Riit4R05' — if 'Y I- 	JE1J06 a Ltd: < 	i!iAl —1)2V 	1 	•--e, fa1 

VtiEtiP114KLL -T10E11 -hlts, 	F e P t -EA, C, 8cktiekXVIElt -A- tiN 

liMUM -Z z: Le- Zo 

[0034] -,3_ 6 t:.-_, 	*RBA t:.-AZFe Pt 	' ,.*J 5' ') 	',9' —7 'v HZ. l,. 	Pif'l El  

oCkqd--ets<, PfiZi0CntiEte-A-V-vc kiNZ aye, 	A' ,y g I) 

t::_ck -DV:4641.Z FePt 	'IS'''gl_\-trAt:.-.81,\ --C, 	APTI:47=a74 

'sem 6 41.-\'D 	00 

[0035] e i-::, 	*5t HA tz.-_,R.z FePt 	J' 'Y 5' ')>'—it v lot.cisigt:.-_ct 

tt.a, 	FePt 	-,x!i-)IL Cxu-)18„z1X01.1Ettxu-)IL u.ga L, --cm-a 

',1:31 	,f/Fgi L, ---c 8 9 , 	FetPtLalb Lk-  Fe Pt 	.-,AI,}o)ltitk--e 

C'Ant3cfkM'O'kfLA-1-hL Tb-a -1/43SI-LZ 0 ---c, ;ma* t,z.-_ F e ofititen 

tiNz: L 	trl]$1A-Z a-  L e-e 	Zo 

[0036] ; 3S 6 t:, TbaxiiirVI]ion#tkitzOtriA -A -tittgatza• 5n'a 11''r- 

 -1 /435 tt. 	a.' Ltfl]$ 1_1-e .Za) --C', 	mart! t:.-. kmogtiEtw-h 

m*opkxeFePt 	-Eìk,0_1 1=rit:.-.51gX;3_4'1.Z L.' Lfili$1_1 - Z L.' L e-e =, 

WO 2013/105647 6 PCT/JP2013/050429 

[0029] ttz, M££tz 

z. ttftfr£ IA\ c:tc<fc y % ?#£*i £>:!&$• ft 4* 
0 £ <£M $i*ZZ£tf-e$Zo 

[0030] tulB FePt < f ££"C:P 
ftmtZZ £ tfftt L < , ^fefc$)©$IA£3 £ [Oft < 

ztmtt Ll\ 
[0031] mbtlZ F e P t 'J 

[0032] *fgBJ^C#£ FePt $ 'J yVt-fv K0fg20t|*§&N fu=E 

FePt W'^'J yW-fv S-efei)0 

[0033] FePt * 'J yV$->f*j d J: y, 

SPt)^0^-y>> S£JB^£d£&< S 1 fig 

m§E&&<*£ LTtefflRTtgfc, FePt^i C, 33 ̂ tMSSHbtl^ afr 
gJH £ JFM t&Z£1fX^Z>0 

[0034] 3 ̂  *m%izm& FePt 'J yV9-*fv MCldU p/r^M 

lZ£^TmbtlZ> FePt 

[0035] S/c, *2830£#£ FePt * 'J y99-*fv SCD§^^;£(CJ; 

ftW:\ FePt 

KftttftMLT F e fcfc P t £ £&{k LfcFePt 

, Wt£?*PiZF e(DWiitt>m 

VZ£ ZftlffltZ Z £ ifX $ So 

[0036] zbiZs w^mMmmommmzmm^^tcm^iz^ 
ti§ d £ £#pftl"e$ £©"C\ 

a^©#iifrF e p t 
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"141 61-1.7tF e P t 	i'‘.Y''')'.J''91— itsY ICEHO-CiiMlitzl- F e P t 

IrOakl-' LtzfeZEti'fi'ltRILA-sD - < ts Z. 

[0037] etc, 	MaX1-)14/Ftiz'HilOrc#,t,t:RA -A- tc_-4-al,:.:(, , 	CX1-)11PA- 

tt.-CO-C t, 	',gLaPTIlitZt0I'Ll,:.-.1----(1,:.-.AZf'1'1.0)0gMePRZ LT.  

OZo -e, maonlo,:-..zab'--1,19303zl., -Cic%,43L-Ct, CP_C 

(,:.-AAV:RAePRZL-CCteftZ L 0 -') a L tte a- 6) tz.. < <, 	1X' 

RiElttc_Tts < C t -A--0-Z FePt 	'‘y g i) j'g—i.)2,y I. --e 	-D  

-C t, 	'-k-  if IY91,:tizI 	Z a.' Le- Z. 

()PA*t.i:33t1 E1 A 

[0038] [>41]7=a74‘10)13kle_C (OAS.) 0,7).--Cl'M LT 	14-E`io)t Utcal% 

E ti PI Pt a) —1N 

[2] 1 t:.-.. 8 0* ZIAePta) S E M 	(taillia)--g-Aig$a 1 0 0 01g 

T%--,‘ itia) SR PI 	t') l, 	1 0 µ m ) 

[43]A1N 1 t:.= 8 0.  ZIAecf2ta) S E M%--P (tiliElia)--g-A1g$a 3 0 0 01g 

--e'4,‘ itia) SR PI 	6) 6 	1 g m ) 

[ >4 zi]AiN 1 t:.-.. 8 0.  Z Mecf7ta) S E M 	(taillia)--g-Aig$a 5 0 0 01g 

T%--,‘ itia) SR PI 	t') l, 	1 µ m ) 

[ >4 5] 	A451J 1 (z.-.. 8 tl ZiObei)to) S E Kirg-V, (14f13io)-4-A1g$6 	1 0 0 0 0 

IgT%--Arria)NR HA  6) tg. 1 g m) 

[ >4 6]4A1N 2 tz.-.. 8 (1 Z 1,001K a) S EM 	(#44;1110)-V-A1g$a 1 0 0 01g 

T%--,‘ itia) SR PI 	t') l, 	1 0 µ m ) 

[ >47]AiN 2 (,:.= 8 0* Z IMEiPta) S E M%--A (tdiElia)1g-Alg$a 3 0 0 01g 

--e%-- A itia) SR PI 	6) 6 	1 g m ) 

[48]AiN 2 t: 8 0* Z WriPta) S E M%--A (ta4llia)-V-A1g$6 5 0 0 0 ig 

T%--,AitONR PI 	t') l, 	1 µ m ) 

[ >49]AiN 2 (,:.= 8 0* z IMEil* a) s E M%--A (ta4llia)I-N-A1g$a 1 0 0 0 0 

litT%--AitiONR IA a  6) i, 	1 g  m) 

[ 	10]; 	1M 3 tZ.: 8 0* z1Mii14K a) s E M'5', (tiliEliCY4A1g$1, 	1 0 0 0 

WO 2013/105647 7 PCT/JP2013/050429 

, %htltz F e P t h^ffl^TML/cF e P t 

< &£<> 

[0037] ttz, 
tiTi^xm-suJ0#izciztxiz&%uT 

izmmzMmt><wi%Lxc%L?tf%!ktzt^?z.ii&Bz.viz< <, #s 
mtWzttxt£< FePt u yw-tfv h-efe^ 

[0038] (®tm) (D^x^mLx^m^o^ctzmn 
mmmo-m 
[HI2]#^iJ 1 E M^M (mm<-VWMfe&te 1 0 0 0{% 

0|im) 

[|H3]#^IJ 1 E M^H (}ii^t©¥JH£«3 OOOfe 

1 At m) 

[g|4]#^ij 1 EM?I (}ii^t©¥JH£« 5 0 0 0te 

1 V. m) 

[@5]#^J 1 Cfon^ft»SE 10 0 0 0 

fe-e¥^^©i(igRg^ytt1 At m) 

[^6]#t0J2££tt£>:l&^ft<7)S EM?I («i^0^Jll£«1 OOOfe 

-e¥m^©lsRg^''Jti 1 OjLtm) 

[IH7]#^IJ2 E M^J| (ffii^t©¥JH£«3 0 0 0{% 

1 ju.m) 

[^8]#^J2JC33^i>,J^^©S EM?I (}ii^t©¥JH£« 5 0 0 Ofe 

Atm) 

[|H9]#^iJ 2 S E 10 0 0 0 

te^¥^*©!fiiRg&l'Jtt1 Atm) 

[H10]#^|J3 S E 10 0 0 
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1g-C4P, ill OAIIR IA a  L) tg 1 0 i,./, m 

S 

) 

E M 4-A (SVEli 0Y4P,Ig 4z  (g 3 0 0 0 [ >411 1 OVN 3 I,: 8 tl Z Mei* a) 

1gT4- rlIGAAR IA A 9 tg 1 µm) 

S 

) 

EM%--P, (#EilBiaY4A1g -'- 1,g  	5 0 0 0 [ >41210V51.13 4:80- Z001%K® 

ig-Cg-ArrhgAR IA a  L) tg 1 /,.1, I 1 1 

S 

m 

S 

m 

E 

) 

E 

) 

M%--P, 

M%--P, 

(#6111i0)%7A1g$4g 

(#611104Y4A1g$4g 

1 

1 

0 

0 

0 

0 

0 

0 

[ >41310VM 3 I,: 8 tl Z Mi12t0) 

0 ig-n--ArriONR El A  L) tg 1 j,.i, 

[ 41410 	1M 4 I,:8 tl ZOM2t0) 

4g-C4P, ill OrfgR HA 9 tg 1 0 µ 

S 

) 

E M -4-P, (14%Bi0Y4A1g$4g 3 0 0 0 [ >41510V51.1 4 Cz.: 8 (1 Z'Ae121K® 

Ig-C-4-P,111048R HA 9 (g 1 g m 

S EM%--P, (#6111iGY4A1g$4g 5000 [ >41610VM 44:.:8 tIZIOM4KOD 

ig--cg-PAIMAR IA a  L) tg 1 ,,.1, m) 

s 

m 

E 

) 

IvI%--P, (#6111i0%--A1g$4g 1 0 0 0 [ 	17]0VM 4 t:.-.. 8 0-  z Mil*a) 

0 ig ---C4 A if' OD a R El A  I') tg 1 µ 

S 

m 

E 

) 

NA%--P, (#611110)%7A1g$4g 1 0 0 0 [ 418]*%gli 1 t: 8 0-  z 10i12tKa) 

Ifrn7P, 1110) tigR IA g 9 tg 1 0 µ 

s 

) 

E Nr-g-P, (#6:Vi0Yg-1g$4g 3 0 0 0 [ >419]*AIN 1 tz.: 8 0-  z mei2tKo 

ig--cg-Arri oilk`R IA A 9 tg 1 ii, m 

p<20T-AAR 1 (:.= 8 0.  z faiiI2Ica) s 

) 

E Ivr4P, (#fEMPV1Y4Alg$tg 5000 

ig-e'g-ArriaAreR HA L) tg 1 g m 

s 

m 

s 

m 

E 

) 

E 

) 

rvrg-P, 

NA %--P, 

(#RLI3i0Y4—AigVg 

(#61EliaY4P,1g$4g 

1 

1 

0 

0 

0 

0 

0 

0 

C >421TArti5111 l,z.: 8 0.  z Aei7to 

O1g-C4ArriODSREIL)4g 1 pi, 

[ 4 22]*%gli 2 I,: 8 0.  zlOil4K a) 

igT-4-PAIMAR IA A 9 tg 1 o ,,.1, 

[ 	231**M 2 t: 8 0-  z 10i14Ka) s 

) 

E M%--P, (#61EliaY4P,Ifit$tg 3 0 0 0 

1A --C-4-P, ill OAR IA A 9 tg 1 bi, m 

C >424TArtgl.1 2 i,z.: 8 0-  z Isfbec140) s E M4-',*, (14:13i0Y4-'A1q$4g 5000 

0009w^m^comm) 3 scotyzmvtt&y zmm^ivzmi 
(ury L ¥iri^S^H*cz>*M;§;2-Sf 

0 0 0 S Tl^m^com^If) 3 S -1 3 MM^lZZMl 
(w-rfo 

o o o L zmzm^comm) n^w 3 scomrnvw-iztem^izzmi 
(UJn i¥i(^m^mco*n^x%\o 

0 0 0 1 m^lAl 3 so^W'^^SP-1 l [M¥[l3Hl] 
(ury 

0 0 0 9 Q9#fl^fSf) 3 SWWW'^-WSPri L P«¥[02H] 
(ury 

0 0 0 S?1^m^O9#0^SIf) M^IAI3 Sa^^^lSPIl L rM¥[6lH] 
(wrfO 

0 0 0 L zmzm^comm) n^w 3 L riM¥[8in] 
(wry 

0 0 0 L W^m^ComMt) s;§;l/\l 3 sa^W'^ISP-l PM^lLlMl 
(ujry 

0 0 0 9 W^m^comMt) 3 i7n^#[9LH] 
(ujry L^n^S^0)4dM^a^ 

0 0 0 SM^m^^flf) S^IAI 3 S0*^fW< <2:^-1 17[|^#[9IH1] 

(WT?0 l?H'\WBymCD*n£L2-& 

0 0 0 L X)^\m^CDm^M) 3 i7ri^#[t7LH] 

(wry L 

0 0 0 L S^IAI 3 S0)^W<£ £1^-1 £^#[£111] 

(ujry 

0 0 0 9 M^m^^iSf) S^IAI 3 SO^fW'^SP-l £[i^#[3lH] 

(wry 

0 0 0 £ W CO#0£§if) lAI 3 S CD<2 M SP 21 £ [$£?#[ I L HI ] 

(w-rfo L 

6£1>0£0/£I0ZdfAI3d 8 LmomiQl OAV 
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Ig-e4-1P,Itiore'R IAS 9 	1 g m) 

[ 	25]-'*rftiN 2 t:8 0-  z Mi121Ka) s E ivr4,4 (#14)SMaY4A13a$( 1 000 

o ig-e%--'0,1=1:10DVAR IA A GJ aiii,m) 

(#CSHioY4P,Iia$t 1 0 0 0 [ 426]*rft4$iJ 3 t: 8 0.  zIA*Iii4Ka) s E n/I%--A 

13a--e4-1ArrioAR IA A G) i, 	1 o pi, m ) 

(#CSHioY4P,Iia$t 3 o o o [ 	27]*%1N 3 t: 8 0.  z IA *ii14K a) s E n/I%--A 

13a-c-41-ArrioAR IA A G) i, 	1 g m) 

[ 	28]-41-tfii 3 t: 8 0-  z MIM*10 s E M4-A (# p;13i0 	1a*6i 5000 

43a--e41-0,11:104-gR IA A G) (, 	1 g m) 

[ 	29]-'0AR 3 6:80. zWii14cos E m'44 (fa'o)%--,41g$t 1 0 0 0 

o pa ---n--**046-R IA 	G) a 1 pi, m ) 

(#CSHivg-P,,fg$t 1 0 0 0 [ >4 30]-4rOli 4 t: 8 0* ziMet*a) s E n/I%--A 

ig-Cg-ArriaAIR IA A G) a 1 o g m) 

C< 31 i 'Arth451.1 4 l,z: 8 0.  ziJAM40) s E nirg-A (#CSBia)-4-Aiia$t3000 

1g--e4- rriore'R IA A G) a 1 pi, m ) 

(#CSHioY4P,Pa$a 5 o o o [ >4 32]*%1N 4 t: 8 0.  z1Miii*a) s E ivI%--A 

g-- '4' A spa) AR IA a 96 	1 ,,.1, m ) 

(#CSHiaY4P,Iia$t 1 0 0 0 [ 433]*rt4N 4 I,: 8 0.  z1Miii*a) s E n/I%--A 

01g--co-g-AitioaRIAA96 	1µm) 

[ <34]'-*' M45ii 5 t: 8 0' Z'  ,3rtel* a) S E M%--A (#CSEliaY4P,11a$ a 1 0 0 0 

13a--e4-ArrioAR IA A G) i, 	1 o pi, m) 

[ 	35] 	4$J 5 t: 8 0-  z IsViii*a) s E n/I%--A (#CSHiaY4A1g$t 3000 

PaT4-1,41=1:1 04R HAG) i, 	1 g m) 

(TSHi0Y4P,1g$6 5 o o o [ 	36]*rftfiJ 5 t: 8 0.  zlAtliii*a) s EM%--A 

43a-n-IP,ItiorAW IA A 9 c, 	1 g m) 

[ <37]*tftfIJ 5 tz: 8 0-  zObel*a) s E n/1-4-A (#4%Hia)-441g$6 1 o o o 

o pa ----n--Arrioa-R IA 	G) a 1 pi, m) 

(#4VIElio'4413a$a 3000 [ 438]0VM 5 t: 8 0.  z MiiiI2lca) s E ivr4A 

WO 2013/105647 9 PCT/JP2013/050429 

Aim) 

[IH25M«iJ 2 tt£'JS E M^Jl (Si1 0 0 

Aim) 

[IH26]^«IJ3 lZ&ttZ>'mm*(DS E M^Jl 1 o O 

1 0 At- m) 

[HI27]^WIJ3 lZ&ttZ>'mm*(DS E M^Jl (}i*^t©¥Jl^«3 0 0 

1 Aim) 

[H28MWJ3 izftvzmfeWtos EM^m 500 

1 ^m) 

[H29MWJ3 tZ£l1r&mi&ik0S E M^H 1 0 0 

1 Aim) 

[HI30]^WiJ4 lC£tt£>:J£^ft©S E M^Jl 1 0 0 

0 At m) 

[@3i]^wj4 E M^m immcD^msmt 3 0 0 

Mm) 

[HI32]^WIJ4 E M^m 5 0 0 

1 Aim) 

[m33]^«ij4iz-&ttz>mm*(Ds EM^m 1 0 0 

O^-e^m^0HlRS^U^1 Aim) 

[@34]^»J5tC&tt£^ft0S EM?I 00 

0 AI m) 

[m35]^wij5 iztsttzmsw®s E M^ji 300 

1 Aim) 

[HI36]^WIJ 5 iztsttzmsfa® s E M^m (}li^t0¥Jlfe« 5 0 0 

^-e^m^rolfsRS^Uti 1 Aim) 

[H37]^«y 5 IZ&tf Z>m%fo(D S E M^U 1 0 0 

0^T-¥J|*©iiR@^1'J& 1 Aim) 

[IH38]#^iJ 5 S E M^n 3 00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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IgT7g-411:1 0SRfflat'J6 	1µm) 

[ 4 3910VN 5 le:.-- 8 (d-  ZgViiii2tKO S E NA'4,4 (#difEli0Y441g$1, 	5 0 0 0 

1g T7g-AI1=IOSR IA 	t') 6 	1 µ, m ) 

[ >4 4010VN 5 le:.-- 8 (d-  ZWiiii2tKO S E NA'4,4 (#14111i0Y441g$1, 	1 0 0 0 

0 ig --C4,411:1 0) SR H 	(')1, 	1 µ m ) 

[ 441 ] _OVN 6 6:8 (d-  z Mel* a) s E NA'4,4 (#14111i0Y441g$1, 	1 0 0 0 

ig T'-g-P, iti OD SR H a  t'i 6 	1 0 µ m ) 

[ >4 42]01N 6 le:.-- 8 (d-  Z 'WM*0 S E M'44 (#difElia)%7A1g$1,  3 0 0 0 

1g T7g-AI1=IOSR IA 	t') 6 	1 µ, m ) 

[ 4 43] _OVN 6 le:.-- 8 (d-  Zgt ecf2tKo) S E NA'44 (#14111i0Y441g$1, 	5 0 0 0 

1g T7g-AI1=IOSR IA 	t') 6 	1 µ, m ) 

[ 4 44] _OVN 6 le::- 8 (d-  ZMAii2tKO S E NA'4,4 (#14111i0Y441g$1, 	1 0 0 0 

O4 )1 µ, m ) 

[0039] 

RIEIJJVA-4-  6 tc.1950)ffge, 

L:CF, *ft PI 0-410011,:.= -D 0 --CIUMt:.-_,v,HA -zc, 

[0040] 1 . 	i',y ,9' I) 	''91  — it 'y 10)WM33,trie*CS 

*RHAO-Altffakt:.:*Z FePt 	' ,yg ij 	g —it v I. --et, .14  

(Fe, 	Pt) J-;0•100-A-Vttl, C (OAS.) L kNOMEre 	Zo  

[0041] NM, *RIEIA0-41thffak6:*Z FePt 	i''Y 51  I) J Jg—i72 'y il,, 

Fe, 	Pt, 	C8ckVekXV1Elt -A- ZFePt 	''Y'91 ') J''91 — 

it v I, ---e 	.D -r, 	Pt 	40a t %Jt_h 6 0 a t %J-;CF-A- 	1, -CR3ge F e 

8,t Vei2.0V4Ctti3N 6 tSZFePt -a$H L, TUA1.1Ygn!tt -A-tiNC 

ML, TUA1.0V4Ctt -A-tiNkXVIElt$HL /3 	0 t:.= 3 ja L kali 	L, 

'9' —122 ‘12tKle:=M-Z C 0)12M-17Y 0 v 0 I %ck t'J t* < 20vol% 

J-;t-FT ('), 51 —it v 1-12tKle:M-  ZglEkXViEt0)12M-17Y 1 0 v o 

I %J ±4 0 v o I % ."-C ('), 75N-D, 	51 -7'y i12tKle:3-,11-ZC L k) 

1Eta)-ag-H2M-17Y 2 0 v o I %J ±4 0 v o I %J-;t-FTZ a'. L 	!ti 

itilLZ FePt 	i' ,yg I) j 'g_i.)2,y 1,---ez. 

WO 2013/105647 10 PCT/JP2013/050429 

At m) 

[m39]#^ij 5 ice s E 5000 

te-e¥E*©iSSRg&l'Jtt1 Aim) 

[gi40]#^ij5 E 1000 

Mm) 

[^41]##0J6 K£tt£:l&^*©S E 10 0 0 

te-e¥E*©iSSRg&l'Jtt1 0 AI m) 

[g|42]#^ij 6 IZ&ttSEM^I 3 0 0 0 

^¥^*©^§^£1 Aim) 

[gi43]#^ij 6 ice SEM^I 5000 

^¥^*©^§^£1 Aim) 

[g|44]#^ij 6 IZ&ttSEM^I (}ii^t©¥E^& 10 0 0 

Aim) 

mmZMMtZtcisbCDMM 
[0039] JUT, *mm£M$mjz^^Tmmzmmtz>0 
[0040] 1 . 'J yV$—tfv K© i><£ 

FePt ^ 'J yV*-*fv h-m, 

(Fe, pt) j^©##$uic (j^n) t&mmikyu-e&Zo 
[0041] IP*>, *fgB£©^M£lUC#£ FePt 'J yV9-*fv Mi, 

Fe, Pt, F e P t 'J 

fv KT-fe^T, P t £4 0 a t %£Lt6 0 a t °/o^TttLTWF e 

FePt £•&*!£, 

L, 

9-fv h£fttCttt£C©ftf*:fr>£frO V o I%J;IJ^<20VO I % 

J^T-efeU, *-4** 1 0 v o 

I %w±4 0 V o \%7fro, 9—*fv 

0 V o I %J^±4 0 V o I 

fflittz FePt 'J yV9-?v S-efeSo 
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[0042] 1-1. 	F e P t -E`t:.-_ -D1,\Z 

FePt -E`Atg.-C.S. (RAJ'S 6 0 0°C1,),±) Tf10,11±1tZZILt:ct t'), 

AL\MErdititAZttti-Dtc: f c t *raiVAA_zz:Le--eztc_- 675, fato 

tumotatin, L 7'8: ZliA11.1 	L, *M 1 *hb.3f0,,ktz.:1AZ FePt 	i''Y 

9') 	7  —if'Y 1-1,:.:80-Ct3•LtSZ0 

[0043] *-A10011,:.:80--C, 	F e P t -14$Ht:.-4-3(ifZ P t GYA-VE 	4 0— 6 0 

a t %Lgrf Utz/NEU, FePt c- A$IN:.-_8(j. Z P t GYA-Va-b`4 0— 6 

0 a t %75\ 6M-11,Z L, 	f c t 	(ibiaZ) 0'1,01)<RIR Li-S.< 14:Z 8-1-t.e 

Z75\6 --eZ,:, 	F e P t at:.-.80-C f c t 	(ii.,\FAZ) 41.75q,EAT.: 

ATRA-Z 4: ', 1,:.= -Z LO'AA75`6, 	FePt -14$H4:.-.84-)*Z P t GYA- 

a 4 5 — 5 5 a t %-"eZ ZI LiAT 	L, < , 4 9 — 5 1 a t °A-CZ Z: Le 

--,'_ 1='.  I,: PT 	L < , 	5 0 a t %L -- Z z_- _- L 7M,::_tcT 	uk,No  

[0044] 1 — 2. C8ctrf*rxm1Et4:.=-Doz- 

c8(tzfvxm1E!tt4, 	'') , : -ZJg') ,Z, 	FePt-a 

tcl:irf4:.-.C8,t rfrAl'AILIt -A- 1_, --CtsZE, 	(J;CF, 	F e P t — C — „ )X' 

D'AILINE LE-4-  a- Li)%zo ) itit:.:80-C, fillttlATZ F e P t -,A*S-L 

Pi1±1±-b/JZI3WLtSt'), 	FePt —C — NngtiLIVEitit:.:80- Z F e P 

t -a*tL-T 	i_1\ -.'_ < t]--. 4z.-.T Z &11.1 	1,, **Y0011,:.:*Z FePt 

[0045] *-*-Vfakt:.:80--C, 	51 --it'Y k' -'14Kt.j.:M-Z C 0-4E-1, 	0 v 0 I 0/0,t 

1') t*< 2 0 v 0 I 0/0.L;t-F-e (,), 	5--it'Y 1-14Ktz-Jcil-ZralgillEltoYA- 

'&11, 	1 0 v o I %Ls/LEA 0 v 0 1 0/0 5.M--e )(,), 	g— if ,y 1. ,f7Ict:_-4-4-4-z 

C L 	)NomEttto)-agi--gwAi  t, 	2 0 v 0 I %J.:,k_h4 0 v o I %I..,,k-F-CZ. 

[0046] 37  —it'y 1-12tt:.3-41- Z COYA--1 	0 v o 1 %,:t (')t).77.  < 20 v o 1% 

1:),T L 1_,, 51 —it V k 	17tK4Z.--M-Z*NU1LltaYg li 	1 0 v 0 I %J;t± 

4 0 v o I %5XL 1, 	—it v 1-171q,z3-1--4-ZCLOtibt0D-ailit-g-A 

j. 2 0 v 0 1 °/01,;t_h4 0 v o I %J-;CF L Litililia, 	i'Y '51 1) 	'‘:.-_,, 

t') 14 6 tt. ZFePt—C —  CX MIME iti I,: 	ki \ --C , C 8 	riemogtiElte 

WO 2013/105647 11 PCT/JP2013/050429 

[0042] 1-1. 

FePt (mxix6 0 0°cu±) tZ>Z tIZJ: y, 
iiitc f c t CI £1f7i'x*£>tctf)s fittSUE 

*n-\ mm&wuz&zF e p 
* 'J yW—fv Mc£l\T±j3c:fr«h&§o 

[0043] FePt £•&*! IC £ tt £P t 0-60 

a t FePt tC £ £ P t 4 0-6 

0 a t f c t (®/j>jt;£) M1ktf§m, L& < &£> 

fe'g)fr^T'fe'g)o FePt f c t (®/f>iS^') 

m%tz>£Hztz>t^?m&frbs FePt-s&mz&vzP t 
ti4 5 - 5 5 a t %-e&5 C ttfftt. L < N 4 9 - 5 1 a t %!*$>%> Z.£tf 

5 0 a t %tt&zt1fmzft% IA\ 
[0044] 1-2. Cfc^O^jHtMHCO^T 

Cfiit/ilitttt. 7>s<y*lJ>#lZ£z>Tm*>tlZ>s FePt^l 

&£tKCC£<£t/#BI£M£#WLT&£ji (J-^Ts FePt-C-il 
mwmtmtztiffoz* ) *iz&^T, ittim-fe^FePt^Ms 

, F e P t -C-&S^b^Jf fJUCfcttS F e P 

t < t^l-lC fa $!#.]££ Us FePt|7 

Ay $ "J SlC35^TiJER^^ft2>o 

[0045] v o I %ct 

y =&#< 2 o v o i %j^T-££>y, v±mznt&&mmkyj)(D^ 
1 o v o i %JU±4 o v o i %£yg-e&y, $-*f«j 

c £&mmtyt}<DmiS%M&2 o V o I %£Lt4 Ovol %JUT"C&£>O 
[0046] K±ft[C^1--g)C0#W»^O V o I %<fc y =&#< 2 0 V o I % 

J*TF£ U £&JSS£<b$l©#M£ 1 0 V o I %£Lt 

4 0 v o I U V-Vv K£frlCttt£C££Ml£4bt]©1§rft#^ 

M20vo I %J^±4 Ovol %J^T«^ Lfclfili, * 'J >?lz£ 

yt#^tl-g) F e P t -C-^SItfbM^HC&^T, C£^t/#jliHb4W 
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ffittrL -CZFePt -at'LPil±i±-b)JZIWeLtS -D -C, 	FePt -, 

t-L,j,-,3_<ti,,-(,:.-_-z5- 5tIR,-,3_-ftztc_-6/3-ez. 	cLkxmlEto-a 

ilit-g iie 2 0 v 0 1 %"--et, 	a 0)5thMe+31,::_ftIR, Ltsk,q-3 - 41,e 

Z. -, CLkXVIElta)-atit-gezl- 0 v o I % tom 	i' ,y 

5' ') 	' :: _ ct t') 14' 6 tt.ZFePt-C- kXVILINN, iti I,: 80-C, 	FePt 

-C -kXigHEINE I,: 8 (d- ZWiiii2M- 	tc t) 0) FePt -at`LION7Y/-.P1:4: 

< tSt'), Eilt-gaa)A-efil Lts Z. 

[0047] etc, 51-itv 114K1,:311-ZkXigHEItaYA- 0)-FIR 	1 0 v o 1% 

L 1,, 	51 -itv 1-12tK6-,:m-zca)-A- i0_EFR 	2 0 v o 1%Lljtc-±1Eli 

1, 	kXigHEItPff'Zi-A--.35 -tTt:.-_CVb.  < -A--.35 -ttct'i-at::_t, 	i' 'y 

51  ') 	'Elit:.-_CeF e P t -E`At`La)171#14Rt')#ti•ct -3 t:.-AR L-C 1_, 	1,\ 

, 	FePt -at`L7YV&L&I41(.11,:.-AR -Z a.' LIATIA-,_41.-C, 	F e 

P t -atLea* 	LC-4071,:.:4Nt U-CL, -D -CialtatiP114KL LT.  

Olitte1E-F -M-3 - 1-LeZtco-e5TZ. 	X1'kfElt51-7v 1-14“:.= 

•-41_, --C 10vo 	1 %i,;t_t 	(4 0 v o 	I %) 	-A--,_ -ftZ L L t t:.-_, 	51-it 

v I- 	14K t:311-  Z CaYA- a)±1iR 	2 0 v o I %L -z z.: L (,:.-_,t tj z: 	.tom  

i2.0•Zz: L e T 	, APP`SfaltatiP112tKV4Zz: Le-e 	Z . 

[0048] FePt-C- kXViEtlig 11:1  I,: 8I, \ ---C F e P tt 	/J\ -,3_ < V=J-1,:.= 	Z 

51)AftIR,-,_ -ftzt_EA, j'[Z FePt -kXViLINEIDEE'r-gliaARA 

8,trfaltatiP114KL L -COMMtiftV4I ZEAIJ\ 6, 51-itv I- 	17tK 

6:.311-Z C GYA-12 	0 v o I °Act (,)< 1 7 v o I °/01-;CFLL, 	,9i-it 

v 1-12tK6:.-_M-ZkXVIElt0Yg 	1 3 v o I %Jt_t 3 5 v 0 1% 

L L, 5'-it'Y 1`14“:.--M- ZC LkXVIElta)agif -gli 	2 5 v o 1% 

J-;t_h 3 5 v o 1 %J-;CFL -z a.' L 751T 	1_,k,\ . 

[0049] **-Vfakt:.:81,\ --C, kXVILItL L-Ct, RAJ'S, S i 02, T i 02, T 

1 2 03, 	T a 2 05, 	C r203, 	C o 0, 	C 0 3 04, 	82 03, 	F e 2 03, 	C u 0, 	C 

u 2 0, 	Y 2 03, 	MgO,, 	A 1 2 03, 	Z r 02, 	N b 2 05, 	Mo 03, 	Ce 02, 	S M 

2 03, 	G d 2 0 3N W 0 2, W 0 3, 	H f 02, 	N 1 020-3 taY.Ptcf.'< Lt 1f2-A- 

WO 2013/105647 12 PCT/JP2013/050429 

mmtLTX&Z FePt FePt^l 
<m-iztz%}%z%%L3-G2>tcto-c$>2>o c t&mmtytHDG 
2 Ovol 

§o — 2i\ C £#SI£fb^©^ft'a;i'ilfr4 0 V O I %;&|p^.'g) ts 

* 'J >?IZ£y?#£*l£ FePt -C-&Jg^b$lJf FePt 

- c -&mmt%mizistt%miLwmmc y © F e p t '>& 
< & y, iEit#M©^"e^fy 

[0047] %tzs *-fv \-±mztttz&mmik^(D^m(DTm%: 1 o v o i % 
t U $-?'y \-±mztttZ>C(D^m(D±m%:2 o V o I %t L/cIia 

* 'J >^0#[CCfrF e P t ^^©JHEI^Ixy 
, F e P Fe 

p t LT 

©f#tt«T"T^fcN;etifrfe^/cto-efe^o h±mz 
SLTIOvol %U± (4 0 v o I %£>i) ##;*•££ ££=&&;:, *->f 
v V±WlZtttZ>C(D^m(D±.m%: 2 Ovol %tt&Z t IZ J; y d*l£ 

[0048] FePt -C-&Jg^b$lJf ̂ Kfc^TF e P t %t=f £/JN3 < iSj-Kf •& 

JFMt" £ FePt -#SI£M)ji©§Eli#M©iL£ 

lC*rri>C©#M£0 v o l%cty^$< 1 7vo I %£TF£ U *-*f 

* \*£mztttz&mmtyt}<D^wz 13 v o i %u±3 5 v o i %&m 
t U $-?>y h^mzttt&C t&SM1kM}<D&Bi$tisZ 2 5 v o I % 
U± 3 5 V o I %UT tt&ztm?£ L 

[0049] SiO, T i 02, T 

'2^3% T 82^5* C r 203% C o O, C o 3 0 4% B203% Fe203% C u O, C 

U2ON Y203N M g ON A I 203% Z r02, N b205% Mo03, Ce02, Sm 

203s G d 203% W02N W03S H f 02N N i 02©9 *>©'>&< t*> 1 ffi£# 
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4iNfr2TREI*OCOL1=11 K,74-4' 	'ci9:-:/C0-1- °‘11:1T461WIELIIS TO 

,,70,1 —1 4, K. 	s ID -214ifit 'Pl-rf: > 5,1\1-/AticlCO -il±COE1**iTONI 

(-21REI*OCOL1=11 Kt74-4'TriViTiS%' 	':-.: 	°‘11:TID--6,0.-V:61D-2#CO$ 

COMM T1 D-- 10;--f T HiMJ; CO YlzUl T1 R 2 S 	> 5,1  \ fr =1 ri 	% 	5,1 	co -il± CO El* 

4T4ONR El* 0 CD* `I Kt 74— ,6' 	'D---001:3107 T1D---f--fTMO,<DYV61>c/ R 
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R2S%2J_r1w11  17 	. 0>qicliCOT±COE1*:-:/(49*)--c-T -21VH0L4-4' 

K i- 	'T15,1 iCCIT±CDE1*:-:/ 44 '.3- 	El**iqRfiNfri I' R 140 COtki 	Kt74- 

4 	'(19-:/CO2 	°O1D>C1 ‘15,1\fr>>/q'sf:f 	t)--S-> i',.-‘fr‘l-ECO-1 —1 4,  

K.vq1D-214ifit 	'flicliDEMTZiciiREI*001=1:11 Kt74— 4 	':-.: [39001 

°Sa-Q9:-:/S-RCOVD-fPiW„4K ri ,6, (‘v 	--1>:R2 

c_ 0 R s'sf.f > f, -21,Y,Kati./V'gSUczi 5V041WD-Tii"---1[1.4K ri 4,  (‘ 	' 

Ti mp s 0 2. q -2,mozy.p. -clac.-21‘1 	REMTON(RMOR El*'.3- 1 

d 0  d 	.2.‘1R 11 `I (‘ (t —  4,4 K (i 4,  Kt f' 	1 d 0  d q*:21‘4-01P-R-V-* [19001 
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A  0 3 At ,W, 	-,V.- -ri".3- 0*TO . 	R o s __F4-_-144, 	-1 Kt7c,— 4, 	c...\c.,1 	(i%' 

D-Vv% 1 0  A o 17T 1% 1 0  A 0 1>q,w, ,,v-co*q),40.25'Lltis_-4-2144,  

(' 7(1 —  4 	ri%'ad_n% I 0 A  0 3 >*% (1 1' °A I 0 A  0 >C./ ,W, 	-V- CO 0 

S _-,4-2144, 1 Kt 7ct — ,6' '1 	'WV:VI WC-21\1W/ R EMTZ,51. ,INV.- 

*NkEkla Li 	'REI*0,1-V.-*Nkrgla_Lik 'R El*'.3- 1 d 0  d SI:f C:1  

\C,I*NkEi0a_LIri ID R 0  d Ml'ag)--1 	.,V.-J_Y:f% 1 u 0 9 Tn% 1 u 0 17 

1  d 	'T1 	C0'1 Kt 74 — ,6%4K ri 4,  Kt 	1 d G  d q*----TiOlat* 

2. o c- -21WAt co -I (4.1— 4 • c — 1 

os ‘.2.>c/R 2 s o ELI 	*iq)40.N( ,1 
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[0050] 1-3. f-fy ^(DrnttlZ-D^Z 

*£M]&mzmz FePt * 'J p t % 

4 0 a t %u±6 o a t %^TttLTWF e £<£OT^M^M^fr 
^FePt-gmsts vm^m^ 

t-tv \^±mzntz> 
C0tti^O V o I %<£ y =&#< 2 0 V o I %£TF-e&yN 

mzttt ioVOi %JU±4 ovoi %^>s-e 
fey. fro, o v 
o i %JU±4 Ovoi %£rF-e&£0 

[0051] F e P t 'J yW-fv FeP 

t ilrMI£ C£#SgHbM£ £5^LT^ 

, 'J < ft Si: IN 9 

d££ft< U 7. Ay *? 'J y CO11~Z)tctsbZ&Z)o 

[0052] S/c, *-$*'> mpf(lZ£Z>X^V 

$ b— hcDSl^'J^ < /jN^lN^fr^lNo ZCDtcSb, $ 

-fv -< > 

^--tz7° h;£[C<£ ^T3cg>fc*IOT*lJ©*$3 0. 4 ^ mJJTF-££>£> d £ 

fr^f^L<s 0. 3 5 AtmJjrF-e£>£d£tf J:y$?i; L<s 0. 3ju,mJU"F 

-efe£d«>:fr^C&f3; IA\> 

[0053] —$—?*> < t5fc 

a&KttF e P 

ll©f±l©^$^^S)Sy ic/hS < t£d^(iiM©iailbffiflil^ 

Htzs St£©C4l£J:tf& 

SIIfbM©¥^©^$^frVjN^ < ft*U*N i§PfilZj:ZXs<'y$ U- K (Dm 

t(Dtcisb, 9—*fv h^©CffifcNd:t/#SII 

IbM^^cD^^ZOlNTT^ISttTtJa\, ™£§£tt£*l£\ ii 
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ltaARMEt-Alirlit:.:80. Z 	I- tgeb-C- A. --C, 	51  -i72 `Y 1-11:10)C$H8ckrf 

kMigHEINHat)-ttz-_- $HODW=JOic 	-,3_6, 	4 	'91 --t 7°  lat:.:ck -D .-C- 3R 

673 i-c: M a) W=J a) 	;3_ e 0 . 	1 —0. 	4-m.mTZZ_'.LePTL<, 	0. 	1 

5-0. 	3 5m.rnTZZ:Leck t')PTI.,<, 	0. 	2-0. 	3m.rnTZZ: 

L /Ai (,:.= PT 	1,00 

[0054] a.' L'. -  C, *HAUSt:.:80-  C , 4 J 5' --t 7° I- It: cLD -CC$H8cktiekXR 

ILINH -al-)-ttc$HOW=J0) -.35 	3R6-e5Z13;--U:.-_(, , 	;ZO,,V)(,:.="ff',0 	1-S4-3 

, C$H8ckvekmm1Eltm -al-p -ttc_- $HL (,, CC8cktiekNRILINHE( 

1.1 -tTP1-0)$HLA.-CilitieffiLtz-_- $HOZ:LTZO 

[0055] T, tilillia)1g$e 1 0 0 0 0 ig 0) 51  —it v I- kft 	0) S E M%--,At::_, ± 

-Ft::- 3 	Z ct ',1,::_ r(D1(,:.-_ 2*0)7.KWt1 < L Lt (,:.-_, 	V,: . - _ 4 - 	 

3 -z,t -)6:.-__E-F1A76:.-.3*0)C-461, &It 5 *0)FAU 	, tiliiiia) 

1g$7Y1 00004go5i-7vl-khosEm%--,A6:.-.1<0 

[0056] -t-  LZ, 	CM8 ck VekXRILINH 	al--) -ft tz-_- $H0± 	It)] .D tz-_-3g3•0*t3• 

OR -,3_0-ailitL, It/J-DtcC$H8cVekMigHEINH -a --)-ttc_- $HON, 44 

25 	)FAU-t. tt.T113:.= -D 0-C3Ro, ME 5 *OrAnt:.= -D 0-C CM8 ct rie 

NRI LIM 	-al--)- tz-_- $H10± 	It)] .D tc: 3M3• 0)*t3• 0 R

aj 

	oW=J111,1,tX ( 

c$H8crfkMRILINH -al--)-ttc_- $H0)±4-b)J .D tz-_-3 3•10O310R ,_ Oa 

ilitTO-b)J .D7L- C$H8ctriekXRILINH -al--)-ttc_- $HORTItV 1:_ck t')3R673 

, X0)11 	4 	5' --t 7° I- It: ck .D -C3Rebtz-_-  CM8cktiekMigHEINH -al--) 

-ft tz-_-  M 0 W.,) 0) ic 	-,3_ L 	Z0 

[0057] V-z-_-, 	51  —7 'v 1-0$D-,Ml.6:.-_ --Do-c6, 	-t. 0)111eic,kiNaE,9i—itv I- 

itio 9 D13StZ /3% z aYe. 	APT(,:_v g') 	T7 -')_t•--OT 	I., 	0 A 17Mig I,: 

(,, 	5' —itv 1-19)$D-4.(, 	9 0 °/01-;LETZ a'. L751T 	LkiN c. 	'91—itV I- 

lo$D-,M1. 	< 	- zt-co-e5t:.-i, "fle -Zct -)t:.-_, 	FePt -1 `4W-)IL C 

Ti)i. LkMigHEItX3i. L VM-a+31,:_-_ ,'ffo, cx3i. 8,trfkMRIEtT121 

a) WI 	d\ -1 /43s< 	Z a'. L ePT 	l,00 	a.' 413: c 0) , 	5' — i 72  v I- *la) CM8 ct 

VekXRILINHO) 	-1 / 435 6/_1\ -,3_ < fi: t') , IA AQUO) F e P t -a 	0) Ot5Ati t: 

WO 2013/105647 14 PCT/JP2013/050429 

>rtz7oK;i[cj:^T^ 

gjfc^KWtlJO^^frO. 1-0. 4/imtJ)§Ch^UL<, 0. 1 

5 — 0. 3 5 At m T'fe'i) Z1 fret lJ S L < N 0. 2 — 0. 3 fx m T'•& Z1 

£frf#^f3; IA\> 
[0054] lit, -f 

;^©J:9^T9O ft£ 

Ltcm<DZ tZfoZo 
[0055] £t% IM©^$fr1 OOOOfe©^-^^ hWSEM^IC, ± 

T[c3^^t"-g)d:9^^^^"fp][c2^®7K¥il7l;&?K tt*,lz* ££tc4|| 

ct 9 tC-tT7^IR]tc: 3 ^©IlilE&l^l 3\ "nit 5 ^CDilE&l^ }ltl£0#CD 

fS^fr 1 0 0 0 0\%(D$-Vv hlfr®0S EM?I(^|<0 

[0056] tut, cm^^xf^mmitm^^tcm(D±^mw-otc^(Dm^ 
(Dmzvmits tu 
§E5^®jti|£^ft^fttcoi\T;£#\ fulEB^CQiMtcoiNT 

% ^--tz7° h;£tc J: ^T^/cCifcv^O^SIUbM^t) 

t* /effi ©¥i|0* $ 3 £ t Z> o 

[0057] S/c, 9-fv K 

^£>^tfrM££>T\ ^'J >^^tT9±"e^S Ll^o 

9 0%U±Zh^>Zttm^ IA\, $—tfv K 
FePt^^C 

dtUC^y, h^©Ciaj; 

t/#SIIfbM©^$ 3 < ft y s FePt 
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ct (')51 —it'y 1 11:1 0)9'213+31,:.:±1t95Z a Le--e, 	$n-4 .1.e<i-cl:z 

0 

[0058] etc, ,9'-7'y 112tK6:.-_M-Z2A0)-A- 1, 	3 0 Kji p p mJ,;CF-CZ 

a LePT 	L 00  '91—it V 1 11:1102A-g 	liel-.PtStS, 	V 9' 1) 

t:.-- ct 'D ---C.  14' 6 tt. ZFePt -C-kXR I E INE 11:1 0Y2 A-A- 	i t 'P tcl: < tS, t') 

, Apys  FePt-C -kXVILINEV4Z a' L e-e Z0 

[0059] 2. 	tc,,sat:.-_-Do-c 

*m2 -41th)fakt:*Z FePt 	i'‘y ,q I) 	''91 —/72 ‘Y I-t, 	P t 	4 

0 a t %J ±6 0 a t °/01-;CF-A- L -CR3geF e 8 ck riei2.0V4Ctt 75`6 

l'SZ F e P t -E`AT'211,::_, 	T iciP.r119*.g!tt -A-tiNCX1218,trie -Alrlign 

-A-  ti'kXViElt Xi 	)ili L, 	ma L --C.  ',g-L`Xu)i. 	41F2'' L tc_-1, 	4/F' L 

tc_IATLaT1)111-FT)iliSL-CM: -Z a.' Lt:.-_,t (,) tkli 	- Z a Le--eZ 

0 

[0060] *III, 	51-"e6, M 1 -41-0011,:.:80-Z-IknSaL Hat:, 	Fe, 	Pt 6 

FePt -aXu)i' 	L L -C AA'S' -,3_ 41., 	F e *12tKT',/, 	P t *12tKX3/ 	L L -CAM 

tql.Z1--)0•TtV'S 00 	F e*12tKX3i3tfte-04<, 	tk,11:1-Cfb -M-3-t.tt. 

7YZ 7`, 	Fe 	1p t LakfEt-t-C FePt-aX3i.L 	a.' L 1,:.- :t t'), 

ctrfkXigHEItX3i'L VE-aiti a) F e 0RIE 8 ck Veft90b, 	'PLE1137•16:.-3A 

ab's'4,1,::-Nla L tc: L ,a) F e ORIE8ck refttfPA. Z a.' Le 	Z 

0 

[0061] etc, MaX-)14/FTailgYrc#,t,t:RA-g-ttc_-tgat:.:(,, mail:it:km 

RiEltX31eNT-c :35 tt.Za.' Ltfi]$1 _1-- za)T, maitit::_kmmiEtxim 

opkNeFePtax3i.itit:.-JAA-,3_4-Lzz._.-Ltfp$1A-za'LeT,, 14' 

6 tt. tc: FePt 	i'‘Y '9' I) 	''9'—i72 ‘Y I-CE110-C1MI  L tc FePt 

liklVkif L tcffitatilitt 	RI I., Ab 	< ts Z 0 

[0062] etc, *-41th)fgret, maxiitit::_c% 	e-g-V-t.Ze, maxii/F,t,  

HiorfyAttozom-A--ttctiiiat:.-i, maitit::_c% 	oi,:.-_omez 

WO 2013/105647 15 PCT/JP2013/050429 

o 

[0058] tztc, Olip p mJJTF-?£>£> 

ZtifbfJLls 9—*fv 

iz£^>Tmt>n& FePt &y 

s TOFe P t -C-#IittI?:fSi:^^$§„ 

[0059] 2. 
*%2mM]&mzmz F e P t Mi, P t £4 

0 a t %U±6 0 a t %^TttLTWF e £<£OTqTM^M^fr £ 

ftSFePt 

;Fb^LT;Ft^^^^L/c^ f^L 

JPI±TT« LT$jrr £ d tiz^v mi&tzz t -cs a 
o 

[0060] H 1 Fe, Ptli 

FePt^i^^LX^tl, Fe$m Ptf«^LtM 

Fe^Pt ttnkikZVT FePt -&&%&%. 11Z Z t IZ J: yN 

£zfitmmkW^t(DM£itp(DF e(Dmtis£xf%!k>Ps u^mjmzu 
£ ±% IZ mWi L tc t $ (D F e 0 mi t ̂ ^Xl%'X^XZZt tf-c $ z> 

o 

[0061] 

^®#BfrF e P t % 

CbtltcF e P t * 'J h£ffl^TfF^L/cF ePtM 

i^-r < &£<> 
[0062] ;Fbi§r^fFl[ 

^'a S itTc^~a ly- Us /ME^1-!-1 [<- C•& 
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fi'l.PRZZOT, maigfilizOlVFLE113 7•1t:.-3PLa-7e-sZVANL.Ztk, 

4.Al./"Ct, 	Ct'Ll,:.-. -----et:.:Zf'11.0DRA7VIR(ZI.,--C8 ('), 	OA 

 	6-*A10::-DgM7Y1R(ZI., --CCtL75'fb -Z L 0 -3 a'. L 1, E,L.' (') I,: < < 

, kX1'k(Ettc_'t -etS< C t -A- Z FePt 	i' ,y g i) J'g—i.)2 ,y I. 

--e-D-Ct, ktrligt:.-_,11Za'.LeT,Z0 

[0063] 2-1. 	FePt -L'X'210)4'Fl1 1,:.-_ -D1,\ --C 

FePt -L`X-12104'F-t'51tVtit::-FIT7f:541.1:4:0e, *-41th)fakTt, 	P 

t4Oat %Jt_h 6 0 a t %J-;CF-A- 1, --CR3geF e 8 ck rie -Alov4t 

It75`67`SZFePtaC744'CE110-C- 7174 X51 -AYft 1,, EAF e P t -a 

C'74'ALP1—*HODFePt -E`IX121V'F-1.Z0. 

[0064] FePt -E`AX-1-)1(,:.= P t 	40 a t %Jt_h 6 0 a t %J-;CF-A--,3_ -ft  

t:: _ ct (,) , 	a FePt -E;X3i. VIttlii1,--C1'41 64-t.Z51— itv 1-11:107F e P t -a 

t,Pt 	4 0 a t %Jt_h 6 0 a t %J-;CF-A- Za'.Lt:.:4:t'), 	I,A,9'—it 

v i-c110-z- a) ,y ,9ii)i,:.-_,t t')141 64-LZ F ePt — kXigHEINNJ:.-.8 

tj'ZFePtCt:.:81,vr, 	f c taiSfUR.-,3-ft - < 1:,1:Zo 

[0065] FePt -,AX-1-)177 	74 zacE110- C 4lF1 	- Z a'. L751T 	1,0o 7 

74 X51--e6V#414)X ( F e, 	Pt) 61,\ -DAL- AdVIE.VCIIMLV7441:.= 

ZOT, -t. O.FAVIT, 	N a, 	KO)7/1/t ')kX-\'DC a 	0)7-1/1/t ')± 

X, RA-\'2A0))14Cttl, M-g31,::_-Ift L -Clt -,3_ tt.ZOT, 	FePt 

-L'X'21 1 1 1 0)Alt li %ffill'A- Z_.L7Y-C,Z75`6TZ.0 	V-z-_-, 	)i 	7 	7 

-rzacEllortaa, 7/1/1)17-ctV&AtCE111,\ -C7 I-74 X''ff 

-3 a'. L I,: ck ('), 	FePt -L'X'')1 11:1 0)*Ctril 	-,3_ 6 V: 1,',1 6 	a'. Le 	Z 

0 

[0066] 7 I-74 zat::_ct t')1464-Ltc_- FePt -,Ai)i. CE111,\ --C1'41 64-LZ '9' —itv 

I- tnItieipts<tst,), ,9'—it'y 	iti 02A 0)-A- 	j 	3 0 WE P P m 

[0067] a.' Otceb, pig—itv i-cEilki\ --cov,9' I) JM,APP`c,:t19)Ltst,), 

14' 64-LZ FePt — kXigHEICIt APTI-st a) L tsZ 0 

WO 2013/105647 16 PCT/JP2013/050429 

^mz%cmz.mm^jkmLxc%tL=Fi?%>xtz>t^9 c ̂ y iz < < 
s &mmkW£tt-ztsi<c%^mtz> F e p t K 

[0063] 2 - 1 . FePt ̂ m^<DWWZ^X 
FePt *mMMmXte, P 

t £4 0 a t %U±6 0 a t %^TttLTWF e fc^OTqTM^M 

FePt £•#;#}! ̂j^TT7 hV^X;££»U ̂ FePt • 

e ptMi»ir§„ 

[0064] FePt -g&B^lZP t £4 0 a t %J^±6 0 a t £ £ 

ICJ:^ iFe P t h^0Fe P t £• 

#ffitPt^40at %£l± 6 0 a t %&LT<a^tZZ t IZft U, It^-V 

V ^ IJ FePt 

ttZ F e P t f c t j*i££fg3I;*t!:^-r < 

[0065] F e P t Xfe%m^XW®:tZ Z ttftktt IA\, 7 h 
(F e, Pt) tC"t 

&(DX\ t(D&mX\ N aN a^^T7^^ !J±H# 
Ss FePt 

11 ̂  ^ §0 S/c, fX7h7 

-f X;££ffllN£*I£\ ^JUzfy^X^/ctiM^^X^ffllNTT7 Kv^X^tT 

FePt 

o 

[0066] T hV^X;£tCJ; y?#£*lJcF e P t £•&*»££ 

K 9—*fv K 3 0II p p m 

[0067] ZOtcSb, skf— >f*t ^ IJ > © <>: & lJ s 
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[0068] ts8, OH JAM AM 7 	7 4 X1L L --C. t, IN AiS t 7 1-74 Xa, Aib 

)377  1-7-rzaez. 

[0069] 2 — 2. mat:.-_--Doz 

ME7 I-7-f X516:.:ck (,) 14 641.k-  F e P t -1 4X1-h.t:.-_, 	Mai-h.12tKt:3-j- 

ZCOYA-127Y0 v o I %ck t') t* < 2 0 v o I %J-;CFLtSZ,:t -3 t:.:INA_ 

tSt'A`L'Il 2 0— 1 0 0 n m a) c xu-h.u.g-, -  zLLt t:.-_, 	max-)117tKt:.-. 

m-zkxplEta)-g- 	1' eiov o I %Jt_hz1- 0 v o I %Li-sz ct -3 

(,::IN A_ tSW.,Jta 2 0 — 1 0 0 n m okmmiEltx3i.uLat,--cm-ax3i. 

4/F2 -zo ts8, max,-)112tKt:.-_m-zc LkXVIElta)atit -A- 	R6 2 0 

v o I %J-;t_h4 0 v o I %J-;CFLtSZct -3 t:.-_ -zo  

[0070] ',g-ax-1-)14/FTzIllion#Z,::-RA -A- 	-ftt.ctiii-at:.-_t, 	maitit::_kmmiEt 

/21 -AlTuttt.z a.' Ltfl]$1 _1T 	Z 0-  e, kXV1Eltx3i. FIEA07kme F e 

P t -,AX3i.11:11,:.-3A A 	41.Z a.' L 	t.f1]$1A-  Z a.' Le ,, 14'6 tt. tc FePt 

i''Y 9' I) 	''91 -7'Y 1-CE111,\Z'f'FIlLtcFePt 	11-g6V-kt 1., kill 

%Etilitt 	RI 1., Ab 	< ts Z. 

[um] maitit::_kmplEtw-h.exTc-,35 4-Lz a.- Ltfl]$ 1_1 -  Z Lki\) EA/3\ 6. 	',g 

-a -ziit--ayrc# ,t,t:.-_tOgrME-ab'sZ'Ab\ 64*Vigt:.-,Otel -z ct -) t:.-. I., -c 8 

< z: LIJ1T 	1., 0. RA CiMig 1,:.-Att 	8  

,t,iti a) RA a) 	2 1, t 12 t:.= < < ts t,) , maitiokmmiEtxu-aYmTuffmli 

LA“ tSZ. 

[0072] etc, TLE`A746:3,gab'sZ1934aL-C4AL-CtCtLeft9<L 

tSki\ct',6:.-_Z Lo -') tHAIJ\ 6 t. ma -ziit--orc#,tit:.-_tomu,g-a.-T-4zi 

[0073] tc tc_' 1,, 	FePt -ax/-)1LkNogHEItx/-Lu.g-, -zworc#,t,i1=1 OD 

AZiPb.-TZ L, maitit::_ome;o5t:.:MaX31t:.-3AA L-cL--)  

8-ti-Lez L Lt t:.-_, maitit::_ctLefb -z8-4-t,eZo 

[0074] maitiokmmiEtw-)1a)R6-ctfp$Ii -z L 0 -) EA, m-ar7•1(,:m-a 

--e'-szivARL-C4AL-CtCrLeftljtsoct =,6:.-ZLki\-)E,A 

WO 2013/105647 17 PCT/JP2013/050429 

[0068] S^>CX££ LTti, $]TLISJIXT h7-f X;£% 

^37 h7<X^35 50 

[0069] 2-2. 

fulET7 K X&K J; y?#£*ifc F e P t 

nC0^MOvo l%J;iJt#<20vo I %UTtti:Z>£ 9 13U 

20-1 OOnm0C®^ m&t ZtttlZ* IZ 

nt 1 oVOi %JU±4 ovoi %*?i£&£><*•? 

0-1 0 0 n 

WmtZo &fc\ M^^^tCM-ri)Ci:^S^btl©^It#«tt2 0 
v o I %JU±4 Ovol %J^T,>:^^d;9^-r^o 

[0070] 

#SIIM^a^O)#SfrF e 
P t ^&!|!&£4ncMA3ft£d££W$y-r£d£tf-e^ iWcFePt 

* 'J h4ffi^T#SLfcFe P t 
mmm$L*%n i^-r < &£<> 

[0071 ] K&S®Hb$i)li&£tf il^Sti£d£f£<^9il£fr^ ;Fb 

£•f £ l&©HSI m £ & I£H £ £ 11^ W f £ <fc 9 tC L T 33 

<IA\> n^;&ii^^[c^"r^j:9^LTfcN<ztiz^vmm 
%*<D&m<D^mz£.\:iz< <^y, 
i^r < &£>„ 

[0072] 

LN <£ 9 [<- ^~ •& i^lt'v9Sl/I^fr'^:fcN /M'n'^" •2)P^©5?EI^/[<-

^fr^il^^[C^-r^)J:9^LT33< Ztmft IA\, 

[0073] fcfcU Fe P 

;Fb^^[Cll^frW^[C;Fb^^^[C;FbALT LS 9 

33^tifr£>£ £ 1t> ICN tCCfrfg A"t£331tilf fo£0 

[0074] i^9ll^ 

£ mfo L x Am £ m A L T t, c -t?%>x L & ̂  & 9 iz t & t ̂  9 ii£ 
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, 8 c tfrARItOtiOgiriANIP.j, 	,Z LTLE111=4:7-0MeT/OSEct.-Tuatifi 

tZ. M A 1, --C 1, 	, 8 .t t1.7 	ZLLt tz: Tb a if! t.: C tL 	eft 	-4-  Z 8.t ttb< 

ZLk,\) tR,Ab` 6, 3281-  Z ligaYg-03TOAMAltt 1 0— 3 0 v o 1% 

."-eZ :. Let7T 	t.,<, 	1 5 — 2 5 v o 1 %--eZ C:. Le.- 	66:.--0 	1, < , 

1 9— 2 2 v o 1 %Z 	Z a.-  L 7P-ti ( .:4T 	L, 00  

[0075] etc, ;FGA 	Z IMO 4 # tOti^001tA0)4MtU, )cttAiJair4-Z Z.: L tZ.: ct 

1) t4: l., -C t <t <, 	L' 0)41-ct:.: t 	11.E511 	6 a' L e-e k 6. 

[0076] etc, gl-, -613g0).7)1#%,tITAttfLUAL ii`6*-NlY96:=1"SZ ct -3 t: 

LT t ck < , 	L.' Otgat: 1,,, 	rfy' # tt,11=1/)\ l'9511agirt1 0).TnIta)Ttfl] 

-e $1J -  Z a'. LeZ. Tt'ItiS 	L l,--CU151JkliS7)1.1, 2.Z4CEHL\ Z 

z:Le-n.z. 

[0077] t..,:, 	Tb-1 - Z13;--0) 	# %,tVgalDitri=1.R138-C -%,1,:.-Ila LT.  t ct 00 5 

a0)A1=1:494138T4TIRM,O)Ogf.AeT2L -COtztga-e -D -Ct, )c)%6:.--NR 

L VZ:(t IJ ictk,14:1 1P 1=DRAE[RI')3Ata.' Le- , RAT2V-Ifiit z z: 

Le ---e_kzo 

[0078] 2 — 3 . 	h 3 -516-1 /47. --D l,` Z 

441,60)ct -) 1Z 1, -C4104 LttglaX31)-1-FI'llial/"CMW4-ZZ5MVti 

t:.-..[U'I' tql.f, 1NAJS, 7i 	H7° 1, 	51, Nt414ZTE7°151 (H I PI) 

. ard,7°5X71MCA (S P SI) 4Ct1,`ZZILe- 60 Z-'11, 60h-Vf 

Zat*RHA OYAYth t:.= IS 1,, A=1:1-\''TtistnUMiti-Cht -  Z Z_-. L ettf 

1,00 a". 13:A 9, ngEgiaX3111:1(:-Zfll (PlEta)PgtZ.W.1-0)) 

Aff-g 	4-t.--c1i\ -c t, f4 6 ti,Z'Ael2lcitio (CNRIE!ttORZV331-0) 

ARIV-P tS < 7,̀4: Z 0 e tc , 'f'41  6 tz. Z '),Viii14K 1:1=1 0)2A 4 0) TNt 2 t 'Pta: < td: 

Z0 

[0079] 3. 	ZXtZ.-_ -DU\ --C 

itiSIT51 —h2 v ItialI-4-Zt'i-a, C8ctriekNOMMOYA-A- IiVb.  < 

-4-Z a'. L 1,, -1S0)1=1gliR0)4/±, 	8 ct tie-aL ODEL21,:.= ct Z3A140) 

tc61)11140iVeg)Zo 

WO 2013/105647 18 PCT/JP2013/050429 

izmx LT LS 9 isztitf&zt 11, izM'&mzcftTtfm'Xtzisztitf 
&§ i"S ti 1 0 3 0 v o I % 

1 5-2 5 v o I £<!:#;? £>£$?£ L<, 

1 9 - 2 2 v o I %-£$>£ Zttft&lZifft Ll\ 

[0075] ttz, xmzmstzztizj: 
U 4s L X i J: < s Z (Dim-SlZ & =l X K £4£^t~ & Z£tf~?t*2>o 

[0076] ttz, m£t&m(Dmmm£^}%>&J3z£mm£fribmnmztiiz>&oiz 

ZtifX'^%o 

[0077] s/c, JI 

& e: <h tc <fc u LJ 3Ati z £tfx$s l£H TO £Bfatzz 
ttf-ZZ&o 

[0078] 2-3. f&BJjmz?^X 
mi^cD^oizLx^mLtzT^n^t^TxtmLxm^t^^tm 

izmfe^tit\ WX&, /ts'> h7°UX;£. ^^J±7°b;U£ (H I P;£) 

s mny7X7i^ii (sps>i) 

u\> ztiizAv* nisBm'Sfflttizftzmig (^mmtynmrn^M) 
WMif-aStiTi^tt, nbn&'MvittpO (&MWUtMKDMMMtt<D) St 

&£» ttz, 
•So 

[0079] 3. ^mtCOlNT 

-f£>Cl£ttx 
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[0080] a' tt.6:.-_ -4 L, *-A-VfOlotklI51--eWsfaii511,110 --COZ tt 61). '91—it 

' 	117tK6:.--M-Z C 8 criekX1gZiEltaYg 	liVb.  < 	Z a Le- , g— 

it v I- 	12tKt:.3-,11 - Z C 0)-A-Ii 	0 v 0 I °Act (,) t* < 20vo 1 0/0J-;t-FL 

l„ 	,9' —it v I- 	12tK6:3-,11-zkXigHEItaYA- 	1 0 v o I cyot_hzi_ 0 v 

o I %L l„ ,9i—itv I- 	12tK6:3-,11-z c LkXVIElto-agt-A- 	2 

0 v o I %Jt±.4- 0 v o I %Jt-FL Lk-  FePt 	i'‘y ,' i) j',9i-122 ‘y 

I- 	4/F-t -  Z a' Le-- 	Z. a.' Ott 61), *M 2 -41-001(z*z F e P t 

iv'91 ')91 —itv 1-CE111x-Cv 51 ') J•'ff-3 a Lt::_ck ('), 	*a-e 

, N11t4ti10 5' —it v 1- CEH 0 z z.: Lts< 	FiA'9' —i 72  v I- 1We, figtati 

12tKL 1_, --c11,11U,  A, 	F e P t -a -A-tiNall'OUMz z: L e--e 	zo 

[00811 etc, **rft)fakotkai51--et, M 1 *rft)fakotklI5ILHat:.-_, 	F 

e 	P t L-a1E-,3_ -ft ---c- F e P -t -E;x3i. L L,-c ozoye, 	x3i.lt18-e-D 

---c-  t F e o3t,ht1E < 	Z a.' L 7 -̀-C ,, kXVILItx-121L0M-aitio F e 0 

RiE8cfft9<tfl]A_Z a' Le- -e' 	Z. 

[0082] etc, MaX)4/FtiailgYrc#,t,t:RA -g -ttc_- tgal,:.:(, , maitit::_kx 

RiEltxie3ITc-.3s tt.Z a.' Ltfi]$LI -- 	za)--e, maitit::_kmmiEltxim 

or)kmeFePt -ax3i. itit:.-3AA -,3_4-t.z a.-  L 	t.ti]$1A-z a.' Le-C,, 	14' 

641.k-  FePt 	i'‘Y '9' I) 	'9'-7v 1-C110-C1/MLA: FePtrt 

IR tv-kt I., tcaltatiIitt 	RI L,Ab 	< ts zo 

[0083] etc, *-410010)-Ik4.5126, cx3ItdEllo-coze, maxi/F,t,  

Hiorc#zit::_om -A--ttctiii-at:.-i, maitit:_cx-/-)1a)(,:.-_omez 

f'i'l.PR 	za)--e, 	',g-a07,f40,:.-3,g-a-74' VAN 1_,--c4A 1_,-c t, 	c 

16:.-_ ---e6:.-_zf'1'1.00gMePRZ L --(1-3(,), 	crLi,:.-.*Aio.:m 

epRz 	 1_, -c ctLeft9< -z L kiN -') a L te,, z-_. (,) t: < <, kXVILItt. 0.  

TtS< Ct -g'Z FePt 	i'‘Y '9' ')'9'—itv 1- -C-D-Ct, kif 

019 6:.  \< 	z z-_. L e T 	Z. 

AJAR 
[0084] (OVN 1 ) 

WO 2013/105647 19 PCT/JP2013/050429 

[0080] ctucttu $-*f 

V \-±WlZtttZ>C&£Xf£mM.ik^(D<a^w%::B'< 12> Z ttf-Cl*, $ — 
^f'>hmanC®MMOvo l%J;iJt#<20vo \ %UT t 
u t-tfv \*£mztttz&mmtyt}<D^wz ioVOi %JU±4 o v 
o i %&m£L. t-fv ̂ £mztttzc£&mm<tm<D'&Et^wZ2 
Ovol %JU±4 Ovol %£TF£ LfcFePt 'J 

ZCDtcSb, ^l2iliIC#§FePtl7 
Ay * IJ * IJ £ ££ J: ̂  

s BP^&©K 1 fitmiEti 

LT^fflpTtg^ FePt 

[0081] tts F 

e^Pt FePt LTIN£0T\ 

TtFe©;SM<t§Ii^l <Dm&*<D F e (D 

mt & <£ t/fg^ £ 
[0082] 

^®#BfrF e P t % 

CbtltcF e P t I^'^1 j yV9-*fv K^ffllNT^L/cF ePtM 

L/camiE^#tt^^s i^-r < 
[0083] s/c, 

0^©5?Eim?:'aSi/ci|g "•"[<_ /ME^1-!-1 [<- C^ 7^ ©ill Hp•§> 

%t=tmmizizfeiz&zgjtmmifvmusy, cn®tc^test 
SlM#LTC^frfg^t££^9d£&|3;:l',Uc< <^ &mM.\kW£tt 

T?&< FePt 'J yW-Vv h-efe^Tt. 

[0084] (##0IJ 1 ) 
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*OVN1 6:.-..80- ZTLaT1218,trf,9i-itv 1-0W-MIAS6 	(5 0 F e 

-50Pt) -30vo 1%S i02TZ. Nlit, kX'3•10WMIAVIl,  

50at%Fe-50at%PtTt,), kXVIElt (S i 02) a)-g- a) 

fflat, 	5'-7'y 	12tK 6:14 L, ---C 3 0 v o 1%-eZ,:, tca-3, kxviElt ( 

S 1 02) a)-A- i 	v 0 1 %-etv'< m 0 1 %--e7i -z L, *OVN 1 t:.-.. 

80•ZTLax18,trf,9i-1tv 1-0)*Ma)Ha6 	(5 0 F e - 50Pt) — 

1 	1. 	2 7 m o 1 %S i 02 -"CZ. 

[0085] -,4*.IMVF e:50at%, 	Pt :50at%LtSZck -3 t:.-../)1,1ta) 

•1XVLTEL, ATCS ---C11:1ML ---c 1 8 0 OtoF e -P taCT4ML L, 
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)1/ Z )1/-e-t.0111fillINeXat---e 3,74 1,1 2 01116:=3Z --opLa L -cm 
q„ 	1/F2'' Lk-. Jt-F, 	t -)1/z)i/oXita)111fillIN, 	t-)1. Z )1/X tit 

111fillINtc--  (, *(,:=111fillINL ilE -  a.' Le 	Z. 

[0087] marri, M-ab'sZa),S.tc: 6r,1-1 i2, ma.b.sz l'J upLat Z (A r + 02) ---e' 
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[0088] 

La)M-a-D7-cc, 

t —)1,z)i,x,g-EIELINe 935,28 01], 	1, 870,56 01], 	2,8 

[0089] 

0 5, 84 0 111, 3, 7 4 1, 1 2 01110A-HiATTLab'sZVARL -c-, MET 

bM,',"(z-Do---CAFELtce, oTttotgat5MV4,1241.1-s75\ -Dtcc, 

7-z-_-, 	t -)1/Z)1/MtlilfillINe1, 870,5601], 	2,805,84 0 

lil, 	3, 7 4 1, 1 2 01110A-EliATOM-aX313 0. 	0 0 g CE110-C, '4# 
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1 h0£lj$0@tl& (5 0 F e 

— 5 0 P t ) — 3 0 v o I %S i OzVfoZo #SJ5C^©IIJ5C© 

5 0 a t % F e - 5 0 a t % P t V$> <J. #SIIM (S i 02) ©ttiffl 

@ti&, ^-^'>hmwLt30vo i %xfo&0 &&, &mmtyn ( 
S i 02) ©M v o I %"£:'&&< mo I 1 td 

h0£lj$0@tl& (50Fe — 50Pt) -

11. 2 7 m o I %S i 02-e&£>o 
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1 800°C®Fe-Pt^m^U 

S^>C X&KJ: U50at%Fe-50at% 

h7'^MT3 0 0 OtCj; U^L/c^d?), 5 O^mXfo^tc 

o 

[0086] frlLfc50at%Fe-50at0/oPt^#|)J1 100. 0 0 g tC, 

S i O20#WMfr^^ft[C^LT3 Ovol 9 tC¥£j*i^0. 

7/imtlS62. 2Og/cm30S i02^^66. 9 1 g^JlU <1^-

ji/$ji/^©0&0&tf^ft-c3, i 4 1, 1 2 O0tc;g-t£3; 

£-^£fF^L/c0 JUTs <K-Ji/$Ji/©^ft©0lE0&£s 

0$E0|£S/c&^;:0$E0i(<>:§E1~ ztifh^bo 

[0087] (A r+02) T?® 

ffl Lfc#it^T\ 5 0 a t % F e - 5 0 a t % P t S i 02^ 

•^©/Ibn" £fjC>7Co 

[0088] 3tf-Jl/$Jl/^ft0lE0&tf 9 3 5, 2 8 0 0, 1,8 7 0,5 600, 2,8 

0 5,8 4 00, 3, 7 4 1 , 1 2 O00#0|i-e;Fb^#§5^M^LT, g*Te 

£ o INT5SIIL tcfr, IN 1"*i©t§£-1» 5SII3 *i &o fco 
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[0090] 	 

[0091] 

[0092] 

[0093] 	 

[0094] 

*el* 	liFTzi L tco  -Fga 	 1 t:.-_, * v 1- 7° i, 	A- ft (Migril., Mia)], 

iliirAl) L14 64-Ltc_- **Ii14Ko$D-,MI.VE -c. tS8, Miiii4K0)±1gAM 

1 	1. 	5 1 g/c m3 "-CZ. 

[1] 

t'—)1/3.)1/ 
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(H) 

* v I- 71-,f1--- frtm&a) 

tEIATATI 

(%) 

5V(04, 1i,  *Aiwa 

(C) 

viimw)] 

(MP a) 

mrin-rm 

(m i n) 

935, 280 - 

1, 870, 560 1070 26. 	2 45 96. 	96 X 

2, 805, 840 1070 26. 	2 45 97. 03 - 

3,741,120 1050 26. 	2 45 98. 61 X 

-D 

— 

ODRA, 	 

ITTAlit 

'111ki\ --C1/F2'' 

-... 

[2] 

MiliptKo$D-41.t 	9 6 %kEA.--(1-3 (,), 14 64-Ltc_- **Ii14Ka2.EtyptsbN 

tc . 

e 7-c_-, 	7J—)1/Z)1/XifIllfillItiZe3, 7 4 1, 1 2 0 1110)HiAVFLarri 

	 2A0D-A- L E CO#110)T C 	6 0 om-RA2AFAHi$fil,  

1., tz-_-. 	tz-_-, 	7J—)1. Z 	15 3,  3 , 7 4 1, 1 	2 01110)M 

I., tcAtliii* iti a) R A, '2A og 	ii 	i_Ec 0 #1,  a) T c 

6 0 0 320M2AP11/•$fi'M --eALIZ I., tc. -FE 	2 I,: -t• 0)AlitliM 

)V—.)1/-3.)14,41-HCHfit 

3,741,120H 
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VA 

Mg PPili) 

irltMq 3. 	36 42 

1:kW* 3. 	21 19 
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ffifafoZWmLtco TIE^1 IZ, /ts'> K7°bX^ 'J&^J±2k 

11. 5 1 g/c m3"T:'fe'i>o 

[0090] [H1] 

3^— •fry h7°kX^# mm<D 
lfet^p?nnJS saaisra %'Xomm 

(0) CC) (MP a) (m i n) (%) 

9 3 5, 2 8 0 — — — — — 

1, 8 7 0, 5 6 0 10 7 0 2 6.2 4 5 9 6.96 ftE 

2, 8 0 5, 8 4 0 10 7 0 2 6.2 4 5 CD
 

O
 

CO
 

iifit 

3, 7 4 1, 1 2 0 10 5 0 2 6.2 4 5 9 8. 6 1 4BE 

[0091] 9 6%%m7LT&V, 

-o tco 

[0092] ttz, 741,12000^01^^ 

0I£H, IlfflMi^: L E C O*±^0T C - 6 0 0 MItSlMSl|W]0l^*m£ 

M-eij^L/co ttz, 741,12000^ 

iiottMLEcotti©Tc 
- 6 0 OMII^M^|W|0l^/fgS-e)IJj^ Ltco T^2lzZ<Dmj£&mZm 

to 
[0093] [H2] 

3, 7 4 1, 1 2 Otel 

mm 
(fCS%) (Mfippm) 

3. 36 4 2 

3.2 1 1 9 
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LELV I., 'TIPP LT' kiNZ e, RA-g- anfiPkg)f'i'MV&A-g-lionfliPa) 

f'1'1.LEL/<--cd\ -.3s oo 	a.' tt.t, ma 	1=1:4-3,trieMiii4Krria)Et ':tkX 

RiEt--eZS i 02e-A-V1.---coZtcribtc!LEI-A1.Z. 

[0095] e 7-c_-, 	7J—)i. Z 	13,5 3 , 7 4 1, 1 2 01110)Ma i-h. CE110-C- 

11F1.1  I., tc Mil* aALPOR, 	±M-I Ira 	PA   ( S E M) T "ff -D tc . 4 2 — 

>4 5 6zalsVii12tKO) S E M40A  7i c, >4 2 6tililli0Y441g$e 1 0 0 01g 

a) S E M%--,4 (%--Arria)SR IA A (,)6 	1 0 g m ) Z. 	4 3 tt'atHia)%--Aig 

se30001iosEm40, (%-_,A *a) SR IA A (,J6 	1 g m ) ----e, 	>4 4 t#14 

ifEliaY4,41g$7V 5 0 0 01gOS E M4V, (4,ArrionR IA A  (,)6 1 g m) 

Z. 	5 1, #'41Elia)%--,41g$7Y 1 0 0 0 0 13,,19) S E M4V, (4,Arri a)NR IA 

(,) 6 	1 g m) --eZ. 	2 — 	5 6:.-.81i\ --cmtaymes i 02m--et,), 

nta)%3•eF e p -t-a$H--ezc. 	2 — 	5 /3\ 6 1-ANZ ct 	(,:.-_. KLa 

14“:.-ANIts S i 0 2$He3M I., tcaIL ts -D -c oz z: L ebb\ Z. 

[0096] #14:Vi0Y441g$e 1 00001g04 5 OS EM%--,AJEllkx-C, 4 	'91- 

-t7° 1-516::_4k-D -CS 	i 02$HODV=J0Dic 	-1 /435 	3R6-e5tcc. 

[0097] 412tKrligt::_t, 	4 50)S E m'4,At:.-_, 	_E-Ft: 3 	3 -Z,,k -3 t:.-.1-6it:.-. 2 

*07.KWt1 < L Lt V:, 	V,:.-. 4  	Z , t -3 t:.= _ET 	ri;jt:.-. 3 *0)&11 

*t 	1, . afft 5 *01-Mt 	, 	4 5 OD S EM%--,At:.:107L-  . 

[0098] -t- L, -"C Z. 	S i 0 2M a) ± 	TOM -D tc: 53 3• a) *t3• a) R -,3_ a) -a it L. TOM -D tc: S 

i 02MON, ME 5*OrAn-t. t.T.113:.= -D 0-C3Rob, ME 5*orAn6:.=-D 

0 --c S i 02M0)±4-b/J -Dtc5330O3OR:s0DW=J111,1tX (S i 02M0 

± -b)] -D tz-_- 533•10O3•10R-,3- Oafft4t)J.D tc: S i 02MONTRV k ck 

t') 3Rob, 	- t . a) ,f-a 	4 	,9,  — -t .7° 1- a t:.-. ct -D --c.  3R 6-e5 tc s i 02$How,JoiK:35 

L Lk-  . 4 	5' --t 7°  I- 511,:: ck -D --C*673k-  S i 02$H0)W=J0) 	-,3_q, 	0 . 	3 

4 ,u,ni -e-Dtc_- . 

[0099] (OVN 2 ) 

*OVN 26:.:80-  ZTLa 1218ck *05' — it v I- a)*M0) IA t2,46 	( 5 0 F e 

—50P t) —30v o I %T i 02 ---eZ. Mt, kX'319)*Ma)fflf,21l, 
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mightb^T/jN^iN0 dtUdu 

Il'fb^'efe-g) S i 02tf1s£HT^&tcdbtc£fgsfc>H&o 
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iz 7° K;i[Cct o T S i 0 
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"nit 5 ^CDilEli^ HI 5 CD S E M¥H£3KN7c0 
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INTS i 02*|©±£^c>/^#©^#©S;*OTiM£ftW (S i OMO 

±^mw-otc^(Dm^(Dm^(Dmt^mw-otcs \ o 
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50at%Fe-50at%PtT 	t,), kXVIElt (T i 02) aYgVia) 

Hatt, 	5' -- it'y 112tK6:3-,-1 L, --C 3 0 v 0 I %--C'Zc. ta-3, kXViElt ( 

T i 02) 0-A-Vi 	v o I %-ettts < m 0 I %---e7f -Z L. *OVN 2 (,:.= 

8tIZM-aW)18,trf5'—itv I- 0)*MORt-Itt ( 5 0 F e— 50Pt) — 

1 5. 	3 4 m o I %T i 02-eZ0 

[0100] *. VN 1 L PI 0 I,: L, --C4104 1, tc 50at%Fe-50at%Pta*;0.1 

1 1 00. 	0 0 g6:.. 	T i 020)-A-VieXii2tKt:341.,--C 3 0 v o I %Lts 

Z ct -3 I,: W--JIIII 0 . 	0 7 AmTir.581..4. 	1 1 g/cm30)T i 02L/)} .  1 

2 6. 	8 5 g 	)ilil 1,, 	t —JI/ZJI/T-t•Oliftlin75'XfffT 3, 7 4 1, 1 2 0 

Eircitz-e5rb-at.,-cm-aelmil,tc_-„ 

[0101] ma*, m-a74z0),s.tc_qtri-iu, ma.74.K.i l upLatZ (A r +02) -C't` 

ni Ltz":4#5-trriT, 	5 0 a t %F e — 5 0 a t %P t -ak,1:3)L T i 02%In' 

L OD Tb a 	'id-  --D tc-_. 

[0102] t —)1/Z)1/X,ThiltillINe 9 3 5, 2 8 On, 	1, 8 7 0, 5 6 O. 	2, 8 

0 5 , 8 4 OD, 3, 7 4 1 , 1 2 0 IIICA-HiA-C1PLa74ZVR 1.T, EI ET 

5t9<a),:,:M.z.-_ -D o-CfriE I., tc e, k,\ Vao)ttat 506tft!,2-:t. tt.tsiP -D tc. 

[0103] 7-z-_-, 	t --)1/Z)1/XitlileilNe 1, 8 7 0, 5 6 O. 	2, 8 0 5, 8 4 0 
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%, : 2 0 P a 	0)49I1  *IT* v 	7°1, 	.gd- ‘)N• 11'113 0 m m OPPWO) 

IsOril* 	'VFW 1, tc. T2 	3 t:.-_, * v 	7'1, 	A-it (meat,. IA,  ill )]. 
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1 2. 	1 0 g/cm3-"C'sZo 
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50a t °/o F e - 5 0 a t %P t ffcU, (T i 02) ©ttt® 

^-^'>hmwuT30vo i %-?foz>0 ( 
T i 02) ©tli^vo I %"£:'&&< mo I 2 [C 

(50Fe — 50Pt) -

15. 3 4mo I %T i 02T'J)l)o 
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[0103] /^->'U$>'U^It0$E0^fr 1 , 8 7 0, 5 6 0 0, 2,8 0 5,84 0 
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%: 2 0 P 6g3 0mm©BTO 
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12. 1 0g/cm3tfe5o 
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-D 
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- 
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-... 
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	 L, tz-_- **ii*Kiti 00M, 2A0-A-12 	L E c 0#11a)T 

6 0 0 320M2AFAHi3$fil.ffl--egiLlt L, tc. -FE 	4 I,: -t.  OgilitliM 

tsbN 
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6 : t kX' 
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{to* 4. 	5 2 4 6 

1:11-* 3. 	9 6 3 1 

LEL$511,-CIPPL/Z0Ze, 	 

fill.LEL/‹-Cd\ -.35 

RiEt--ez 

Mil** a) pA -g- 	2 8 ct ve2A-A- iit, Et 6 t max/)Irria)-A- 2 

RA-gianfiPPO)f'1'1.1,V&A-gianCPC) 
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4^—;i/5;i/ •fry h7°i/X^tt imfoco 
^f+lUfsSi: m^s. fM/il-tJj 

(®) (°C) (MP a) (m i n) (%) 

9 3 5, 2 8 0 — — — — 

1, 8 7 0, 5 6 0 10 0 0 26. 2 1 5 9 7.54 M 

2, 8 0 5, 8 4 0 9 6 0 26. 2 4 5 9 6.97 /fin* 1 ill. 
t UN 

3, 7 4 1, 12 0 9 5 0 26. 2 4 5 9 6.69 >fj||* 
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-o tco 

[0106] ttz, 741,12000^01^^ 
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M-eij^L/co ttz, 741,12000^ 
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4. 5 2 46 

3.9 6 3 1 
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[0109] etc, t —)1/z)i/xiffilfigNe3, 7 4 1, 1 2 01110)Ma 	CE111,\ --C- 

4lF11 L tz-_-10i12tKODKAM,±M-Mainii ( S EM) T"ff -D tco >4 6 — 

>4 9 (Zagtecf2tKOS E M4-VA7T-c, 4 6 l, tailliaY4,41g$7V 1 0 0 01g 

OS E M%--,4 (4,41=1:10)SR IA a (,)6 	1 0 m, m) --e, 	4 7 l, talliaY4,41g 

$7Y 3 0 0 OlgO)S E M%--,4 (%--Arria)SRfflat,)t 	1 m , m) --e, 	4 8 1, #R 

MiaY4,41g$7Y 5 0 0 01g0OS E M%--P, (4,AithOSR Ha (,) l, 1 µm) 

- - e , 4 9 l, tailliaY4,41g$7Y 1 0 0 0 OlgO)S E M%--P, (4,Arria)SR IA 

(,)6 	1µm) 	---eZ. 	4 6 — >4 9 (Z81,\ -CMt0)3,133•7YT i 02$H-Ct'), 

nta)3,133•eFePt -14$H--C' 	Z. 	>4 6 — >4 9 ij\ 6 tANZ ct ', 1,:, KLM 

12tqz1nUts T i 02M7`3M L tz-_-*ESLI-S. D --C 1,\ Z a.' L 75%75\ Z . 

[0110] tailliaY4,41g$7Y 1 0 0 0 01g0) >4 90)S E M%--ACE111,vt, 4 	'9' — 

-t 7° lat:.-_,t .D -C T i 02$H0)W70)_ 	3R673tc_-. 1411IY9tSa6-*VM 

1 0)51LPIOTZ. 

[0111] 4 J'9' --t 7° lat:.-_,t -D -C3R673L- T i 02$H0)V=J0) -,L60. 	2 8 m, m 

--e-Dtz-_-. 

[0112] (OVN 3 ) 

*OVN 3 t:.-.1-30.zMa 1218,trf,9i—itv 1-a)*MolAtIZt 	( 5 0 F e 
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[0229] 	 

[0230] 

[0231] 

[0232] 	 

[0233] 

tc 

. 

75\ 

lifl.ii 

1/F2'1  

za) --e, 

ogopHiA-evgaw-h.c110-c4,F11 

a'.6, 

[23] 

L a'. 6, *Ail* 0)±1,4. 

2 2 g / c m3 6:_a ---i,),ftef2tK 

1 00. 09%LtS.Dt0 

z: a) B OYA- 0)±,n1:1tat:---Att,Tt:3101i12tKa)±1gA.Xffl L 

l, 	1 2. 	2 2 g / c m 3 LtS-Dtc . fug. 1 2 

(t-JI/Z )1/M-HilfillINe 3, 8 5 2, 3 6 

Lk- IA*1%K) OD$D-cMV.Xffl LtcL 

7J1---)V...= iti *•21-71/ 4  *M4,0) 

VO-el 

(%) 

5,0(0-A- MMEM 

(°C) 

IAMID7 

(MP a) 

MM4M 

(m i n) 

WitmCHtc 

04 

1, 0 4 6, 5 2 0 — — ,,„ 

1,981,800 — M 

2, 9 1 7, 0 8 0 — 

3, 8 5 2, 3 6 0 7 7 0 26. 	2 45 1 00. 	09 .1# 

„2AliAlii3$h1.ff--e;141J-/f 

[24] 

Mi12tKOD$D-cMVA, 	1 0 0 % 	kAA. --C8 1'), 14' 6 tt. tz-_-*Ail* OD 

-D tc . 

e tc_-, 7J-J1.,)i/x,g-ufigNe 3, 8 5 2, 3 6 01110)Mai-h.CE111X-C 

L, tc_-**Iii2tKi* 0DRA, 2A0D-A- 	L E C 0#110)T C - 

Lk. -FE 	2 4 t: -t• VP] ifeA 	7i 

9'2 TL 1, '-.Pfci: 

6 o o 32 p 

-c. 

--)1/---i)147ftEICEIR 

3,852,360M 

1:,, 	,l-f-, 

( I%) 

V4--: 

(WM ppm) 

MAVt 2. 	7 0 5 8 

etc, 7J-)i. z )1/xitgfigNe3,8 

I., tc: 	aiii12tK rri 0 Fe, 	Pt, 	Cu, 

*1E 2FE 	25 6:.-..**IiMOTLaX3i.  

52, 3601110)Ma i-h. CE110 --C 

Boa 	2 	1 c P --e3•* 

6:.-.80•Z F e, 	Pt, 

1, AL-. 	-t.  

Cu, 	B 

WO 2013/105647 50 PCT/JP2013/050429 

tztZZ. 1 2. 2 2g/cm3^^fc0 USt^Jt 1 2 

. 2 2 g/c m3lcS^$j^!pf£ , 8 5 2,3 6 

15, 10 0. 0 9%£&ofc0 

[0229] [H23] 

byVZ&ft 

UManm msfum 'MU)±JJ MfBfPel mt&m 
(0) CC) (MP a) (m i n) (%) 

1, 0 4 6, 5 2 0 — — — — •fnT Mil: 

1,9 8 1,8 0 0 — — — — iff 

2, 9 1 7, 0 8 0 — — — — int. Tttr 

3, 8 5 2, 3 6 0 7 7 0 2 6.2 4 5 10 0. 0 9 /fjj]* 

[0230] 1 0 0%^|SxTfc''J, 

fr^tc0 

[0231] S/c, ^-;U$;umitl°]$E[°]^^3, 8 5 2, 3 6 O0©I^4ffl^T 

IlCMi^L ECO*±^0TC-6 0 OMII 

Ltco TIE^2 4 izzornfefamzmto 
[0232] [H24] 

3, 8 5 2, 3 6 otnl mm%) mm ppm) 

maw 2.7 0 5 8 

[0233] ttc, 8 5 2,3 6 

#lL/c'MM©Fe, Pt, Cu, B©ttMICPTMLfc„ ^ 

©##T^£~F§B^|2 5 izj&mmw&'&mxiz&ttz Fe, P t, Cu, B 
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ova 	L L t 6:=7 -c, gteilqa)MaXit:.-.1-30•Z F e, 	P t, 	Cu, 	Bob 

-A- 	El  1, , 	I C P--e3•$1 LL- AiMTtfcl',< , 	maxu-)14/Flziotc_- &5t:.-..t.z..ga-a L 

tc_- Igg' 	1g) 1213`6Xffl Ltc_I-Mra (flgtfa) 	CO- Z 

[0234] 	 [25] 

711-)v-z-..)14,t-pnCrifa F e P t Cu B 

3, 852, 360 	1 (WU%) ( a%) (RM%) (W*1 %) 

WiT31* 22. 	77 71. 58 2. 	59 0. 	95 

WM* 22. 	95 72. 73 2. 	38 0. 	99 

[0235] e 7-c_- , 7J—)1/z)1/xiffileiltoy3, 8 5 2, 3 6 0 HIVE-ai-h. CE111X-C 

1/Fl.' LAL- Miii2tKoNdatE±M-76:0Anei (S E M) T''ff -D tc. 	4 1 

— M40, 	7i -,:, 1 0 4 1 6filtHi0)%--41g$7Y 4 4 4 izagte12tKos E 

0 0 13,,a)s E m4-0, (4,‘ 11:1 0 SR IA a (,)6 	1 0µm) 2 tfilliii ---e, 	>4 4 

CY4,41g$e 3 0 0 0 1g 0 S E M%--V, (4,A11:10)SR IA A  (,)6 	1 µ m ) ---e, 

44 36    M.Via)%--,41g$e 5 0 0 0 1g0) S E M%--V, (4,AitiO)SR IA a t') 

l, 1 0 0 0 0 ii,, a) s E NA%--,4 (%-- 1 µm) --e, 	4 4 4 tfiltHia)%--,41g$e 

AitioaRfflat,) i, 	1 g m) 4 6:.-.1-30 -cmtayme --eZc. >44 1 - >4 4 

B 2 03$H -et,), 	nta)31133•7YFept cu -a$H--eZc, 4 1- 	4 4 75` 
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et) b` Z. 
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--t 7° 	It: ct 'D -C.  B 2  0 A a) WJ 10)K 	-1 /43S 	*61) tt 0 Ai* lYg tS 	a tVArOli 

1 1051LP10--eZo 

[0237] -f 	'91--t7° 151(,::_ck -D -C3R673tc:B 2 03$HOV=J0),3_“0. 	1 4 grnT 

-D tc 0  
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a t%F e - 5 0 a t%P t -"C' ('), 	CODA- 0)fflf,-Tt. 	51-itv l'12tK 

6:.3-4 1,Z3 0 v o I %-"CZ. 1:4:8, 	CO)-g li 	v o I %-etV'S< a t% 

[0239] 

----e7T -ZL, *ELVIN 1 t:.-.1-3o. zmax318,tve,9i-itv I- a)*Ma) IA 4 

i, 	(5 OF e -5 0 P t) -40a t%C --eZ,, 

S i 02xu-h. --etV's< Cxu-h.CEIIkiNtc_- z._'.L, 	ilLa.7-44A 	7 )1,1 	(A r) 

t:.-..L -cv,ii-iL-t- OrriTF e P tXu-h.LCW-h.UPal.,tc_-a.'L, 	7J—)1,..z)i/x 

ItIllfillIN_RA.tca.' L, 	'PLE`ii4titi --(1,g-a-WVARL --C.fiftTts4A 

Z LIN L 5' 4 Z 	_RA.t.L-  a L, 8 ct rflUi14K4'Flaia)Mi5n11. 	i i 

0 0°CL Ltca.' LJ-;01-tVATOIJ 1 LFAM:.-..1, --C, m-a ,21, miiii4KofF 

,/ff -D tc. 

[0240] 7J-)I.Z/1/XitIllfillItize 2 0 9 , 5 2 OD, 	608, 04 OD, 	1,006 

,5601], 	1,405,0801], 	1,803,6001], 	2,202, 1 201] 

2, 8 1 6, 6 4 0 1110-HiA --(1,g-a-grAN 1_,--C, 	IA V,--efta),Kt:.-. 

"D k, \ --c WEE I., tc L a'. 6, 	7J-)1/Z )1/M-Hilfillee 2, 2 0 2, 1 2 0 1110)Hi 

AV-etliNT41.0)tgatfbUYfetEttt.1:4:75\ -DtC7Y. t -)1/ Z A/XI-Elfin 

Ne 2,,81 6, 6 4 0 1110)HiATfUYWR.-,3_ 	t.tc_-. 

[0241] ',g-allia)M-a-h-'ia)41#)tit, IfiCzt, marceguAim (t —)1,z 

)1,m-Hiluntize 2 0 9, 5 2 01] 	-e) a) a-AT,ii-i L, Az-matZ ( A r +02) 

4#%--ev,i, -t- to-;mtv,ii-it.,tc7)1,1 	(A r) rc#,t,--ez. marA 

teguAim (t -)1,z)i,xicifiLiNe 2 0 9, 5 2 01] 	--e) 0.7).VA-1 L tc 

mat 	(A r +02) rottc-emaLtce, amigtst -)1,z)i,xiffileil 

2 8 1 6 6 4 0III OD -3 t OD 7 . 	4 0/06:.-.1- TT, marc78,1ovigi] (t -)1, 

z)i,xticifintize 2 0 9 5 2 0111 -e) a)M-a-ecw-h.t.zig(Z -zp 

„tV-Yi --CZ L 	A. 641.2. 	I., tce-D --C, *ELVIN 1 1, , 	Z--/f1-;t-Fa) 

RA7YPRZ I., tc: Ct'LL FePt Xu)i.L 	-T1/1/1 	(A r) rf):#%,--e, 	2, 8 

1 6, 6 4 0 — 2 0 9 , 5 2 0 = 2 , 6 0 7, 1 2 0 ErpLa L, tc: *VINT 	z L 

g-3z.:Le--e,Z. 

[0242] t -)1,:z )1/XICIfiLitize 1 , 4 0 5 , 0 8 0 1110)M-a -  -D tc_IPLa% 	3 

WO 2013/105647 52 PCT/JP2013/050429 

a t %F e-5 0 a t %P t-e&kK 

C^LT30vo I %-C$>£o &33, C 0MMv o I %-?&&< a t % 

1 IZ33tt£33 J; tf* -*f v K (D11$(D g*1 

& (50Fe —50Pt) —4 0 a t °/oCtfe§0 

[0239] S i 02^-m&< (A r) 

lZLX^mL^(D^pT:'F e P 

*z*£mKLT^±n^mx 
?Z>UWLt$4 $ yVZ^TLtcZts 1 1 

dilate LT, ;Fb^r^ 

fj-3 TCo 

[0240] 0 9,5 2 00, 60 8,0400, 1,00 6 

,560 0, 1,405,080 0, 1,803,600 0, 2,202,1200 

, 2,8 1 6,6 4 O00#0|i-e;Fb^#§5^M^LT, l^^©tlC 

-31NTWBLtctzZs /^-;u$;umit0$E0^^2, 202,1 20000# 

£,£ ZINftL©*§£•=& fg^56§f,3 ti&fr o tc 1b\ 7$-)\s $ ;urnit0$E0 

^2,8 1 6,6 4 O000|/£T-fg^56!£,3ft/co 

[0241] /^n"0#® (D 5JI3SUc£, ZEfrSiti-fc£, 

JUltft0$E0$^2 O9,5 2O0itf) (A r +02) 

mm%zfoy, ttnMutismLtc7jn> (A r) ii^n 
(sK—>/U$>/UMIt0$E0l^^2 0 9,5 2 0017) C0<2^HlL/c 

(A r + 02) HHmTiFb^L/c^, juitf1-0$E0 

t281 6 640009^07. 4 %tC"t (tf-JU 

$JUItft0$£0$^2 0 9 5 2 0017) 0;Fb^-eC^MtCD^#-r^II 

mz'pw-e$>2>t%z.bnz>0 Ltcif^ T, *J£&0!I1&, £>£-^J*rF© 
ii^lf L fc C |i? ̂  F e P t ^ 7 (Ar) ^8^7, 2,8 

1 6,640-209,520 = 2,607,1 20 0I^Lfc^J7ft5t 

H9<I t.1fZ^Z>0 

[0242] *-JU$JU|tft0$£0$^1 ,4 0 5,0 8 O0©I^ff^fcim3 
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0. 	0 0 g 	, ;eft: 1 1 00°C, E)j : 2 5 M P a, 	Eq124 : 4 5 m i n, 

rf).At %, : 5 x 1 0 -2 P a L;CFC)P,')Iirria)A-ItT*v 1-7°1, ,/f -  -D --C, &a 3 

0 m m 0) PPW a) Miii 12tK 	1IF 11  1, tc. 

[0243] 11F11  I., tcMiii2tKaAV 	77)1/*)( 52 511,::_ct (,);Psli't l„ 	--4-t.T11.0)Alitti 

iNi,g'g.--enl,--C$HA- '1.3RO/Dt:_- c, 	-t•O`)AiM -FigE0)2 6 6z.:77.3 	td: 

8, *EL 11 1 ---etVAAIN 5 — 1 0 a) ct -3 t:, IsViillit:A/PLttgA 2 

2 L-CilgAI.Xffl -Z a.' Ll, 	I., --C otso. 

[0244] 	 [26] 

tnt, 	-d-  it 611M3-17k 
VartiM ,Th-T1 f-VdtuVA +P 1x 

(°C) (g/cm) (g/cm3) (%) 

71i--)1,--zZ)1/41,11-KCILIO: 
1 1 0 0 8. 	16 11. 	47 71. 	1 

1,810,080 Floaft151* 

[0245] lAeptKwn-,mv.t 7 1 . 1%L11<, 9-.Ea)*kioui1tK--e-Dtc. ,M,i 

Hit::-1,VPI.,tcgA libl L -CilgAI.Xffil., --C$D-,MI.Xffitt.tS, 

*ELVIN 1 10$11 -,M1.1, 	7 1 . 	1 %ct (,) t :35 6 1,:.-A \ z'S < tcl: Z L 	A_ 641.Z. 

[0246] () 

-5,*roil 	OVN 1 — 6 8 ck VeELVIN 1 I,: -D livZ Ot5trAN5---  51  

1,E0)2 7 (,:.-..L6-e5 --C71 -. tS8, 	2 7 t:.-.8o-C, $HOW=J1Dicz's 

(,, OVN 1 — 4, 	6 --e 1, kX1gHEINH a)W=J a) 	-1 /435 a) z: L --e ('). -41th 

IN 1 — 5 8 ct rfOVN 6 --et C M 8 ct riekXVILINH 	-al--)-ttc$HOW=Ja) 

-1 /43510z'LL --eZc. 
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0. OOg^ : 1 1 0 0 °CN J±jj : 2 5 M P a N HFI:4 5mi n N 

5 X 1 0-2PaJMT©S^^©Mt/1sl> it&3 

0 m 

[0243] 

£3l£&j£7l&LT*gtt?&j££;£a&/co f0fiS^TS0^2 6^t. 4s 

fc\ *tb$^iJ1 7&^»J5~1 

Jt L TUSt^Jt £ W&t Z> H t L T IN&IN0 

[0244] [H26] 

(°C) (g/cm3) 

Sim^S 

(g/cm3) {%) 

1,810, 080 
110 0 8.16 11.47 7 1. 1 

[0245] 1%t&<s ^ji(D%^m£wzfc-3tc0 ms 

*tmm 1 71. 1 ibiz'bn <t£z>t%7L£bn&0 

[0246] Ct&) 

1-5, #^y 1 - 6 £ <fctftb&0!J 1 

£~F§B©^2 7 &fc\ ^2 7 3 

teu #^IJ1-4N 6 7ii#SI£lbM©¥^©*$3®£<>:7&l',U 

0!J 1 - 5 fc<fctf #t0J 6 7Cm£ J; t/^SSHbM0 

[0247] 
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[27] 

-17'-',:i1-0A1A i*R-40 
pgr, 

- 

*-iwilii, 
WilFFW .. 	 
ROWED 

iltit 
Mil 
(°c) 

411)tt 
't• V 

(%) 

4,20 
.%)(0 
tt 
(u m)  

5t.'A 
0 

VE1  
(50Fe-50P0)-30vo1%S102  ArH32  3,741,120 1050 98.61 0.34 OR 0A011 
(50Fe-50P0-30vol%T102  Ar+02  3,741,120 950 96.69 028 $/tk _.**M2 

tA0113 (50Fe-50R)-36.63vo1%B203  Ar+02  5,736,960 840 105.22 022  

(50Fe-50R)-12.07vo1%13203-24.68vo1%Si02  Ar+02  3,852,360 . 	830 100.38 027  4IJ4 

l (50Fe-50P0-6vol%C-24vo1%Si02  Ar+02  3,741,120 1270 97.31 028  

MM2 (50Fe-50R)-9vol%C-21vo1%.5i02  Ar+02  3,741,120 1280 97.50 0.23  

0113 (50Fe-50R)-12vo1liC-18vol%Si02  Ar+02  3,741,120 1300 96.68 0.3  

,...,itgq4 (50Fe-50P0-15vo1%C-15vo1%Si02  Ar+02  3,741,120 1290 95.81 02 ,,„ 

0J5 (50Fe-50K)-15vo1%C-15vo1%Ti02  Ar+02  3,741,120 1280 95.00 0.29  

0-A-01J5 (45Fe-45Pt-10C0)-15vo1%C-15voreSi02  Ar+02  5,736,960 1420 9336 0.27  

.#,VM6 (50Fe-45Pt-5Cu)-20.3vo1% B203  Ar+02  3,852,360 770 100.09 0.14  

ta.36411 (50Fe-50R)-30volOC Ar 
1,405,080 1100 71.10 — 
2,816,640 — — — 

[0248] *you 1 - 5 8 ct rfOVN 1 — 6 6:.= -D1,\ --C67J —)1/ZJI/XfftlilhIllNe3, 

0 0 0, 0 0 0 111J-;LE t:.= it L -C t fbUVVER.:3541.1:03` -D tc: . 

[0249] 	*you 1 - 5 8 ct Ve_OVN 1 — 4 t:.=. --DkiN-Ct, 	FePtL-E`AIL -,3_ -ft-C 

FePt -,AX1-)i. L 1, -C 8 t') , 	_OVN 5 , 	6 t:.= -D1,\ 	Ct, 	Fe 	Pt, 	Cu 

-a 	'1E-,3_ -ft --  CFePt Cu -a 	X'')i. 	L L -cozoye, 	x3i.itit-e-D -ct 

F evtitii< - Z a L eT 	kXVILIV-)1L VFLErri 	t.L- l, kX'R 

iLltX318,trfC 	Lom-arria) F e ORIE8,t tieftt.f11A_Z a.' Le 

tc: L 	A_ 641.Z. 

[0250] 	tc_-, *roil- 5 8 ct rf_OVN 5 6:.-_ -D1,\ --C6, max3i.rot:.-..cX311PA- 

-t.Ze, (A r +0 2) - - ( ' 	t') RAeg max-/-)14/Ftoion#,titvpLat 

v-coza -e, marm::_cw-h.a)(,:.-_ogimezfilil..PRz -zo a-otc 

ob. 	crLi,:.-..t ---et:.-_zfiliftongmeazt.,-coza)--e, 	',g-a07•1 

t:.-3,g-a-74.-2,; 	IllaL-C ic% 	4.A L-C ,, 	Ct`Li,:.-..*St:.-..ogrMenAZ L 

-c ctLeft9 -Z L kiN -') a'  L l, kd a.' t') t:.= < <, kXigHEIttzl'Id- TtS< C t 

-A--Z FePt 	i''Y g') 	''91 -7‘Y 1-T.D -Ct, 	ktrligt:.:11  

Z a.' Le-  -(' 	tc: L 	A_ 641.Z. 

[0251] 	(7_413:.41,, t -)1,z)i,x,i-ufinNe 2 0 9, 5 2 1 III— 2, 8 1 6, 64 

°Dom ogma)4/±Lts07)1,1rs-#Z,TTF e P t Xu)i.L CX3i.L a) 
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mm 

5-y->h©SM /SHDTW) 
fHIM 

/t?—JUSVU 
M+IHIIE 
HHftCIU) 

m 
(°C) 

m 
®s 
(%) 

tl<D 
W&KD 

ill m) 

flfck 
<D 

##w (50Fe-50Pt)-30vol%Si02 Ar+02 3,741,120 1050 98.61 0.34 & 
##M2 (50Fe-50Pt)-30vol%Ti02 Ar+02 3,741,120 950 96.69 0.28 is 
##f® (50Fe-50Pt)-36.63vol%B203 ATHD2 5,736,960 840 105.22 0.22 m 
#£#J4 (50Fe-50F*M 2.07vol%B203-24.68vol%Si02 Ar+02 3,852,360 830 100.38 0.27 ta 

®£#Jl (50Fe-50Pt)-6vol%C-24vol%Si02 Ar+Oz 3,741,120 1270 97.31 0.28 

3U&0IJ2 (50Fe-50Pt)-9vol%C-21 vol%Si02 Ar+Oz 3,741,120 1280 97.50 0.23 

M&0IJ3 (50Fo-50P0-12vol%C-18vol%Si02 Ar+Oz 3,741,120 1300 96.68 0.3 St 
®fc«4 (50Fe-50PtH 5vol%C-15vol!iSi02 Ar+Oz 3,741,120 1290 95.81 0.2 4tff 

(50Fe-50PtM5vol%C-1 5vol%Ti02 Ar+Oz 3,741,120 1280 95.00 0.29 
##0'J5 (45Fe-45PtH0CuM 5vol%CH5vol%Si02 Ar+02 5,736,960 1420 93.36 0.27 St 
##§|J6 (50Fe-45Ptr5Cu)-20.3vol% B203 Ar+02 3,852,360 770 100.09 0.14 ft* 
J£lx» (50Fe-50Pt)-30vol%C Ar 

1,405,080 1100 71.10 - St J£lx» (50Fe-50Pt)-30vol%C Ar 
2,816,640 — — — * 

[0248] 1 - 51 - 6, 

0 0 0,0 0 0[g]J^±^LTtfg^&^3ft&7!)^/co 

[0249] 1 - 5 1 -4 Iz^T&s Fe^Pt tSlki t^ttT 

FePt^^tLTfiy, #^IJ5, Fe^Pt, Cu 

££^b3-y:T F e P t C w&&%&3i£ LTl 

F e ®I£{b£ d tifZ 

^tct^Pi btlZ>0 

[0250] titzs ^»J1 ~ 5 £&Zf5 IZ^Tte, 

snztfs (Ar + o2) 
M-£*lZCm3i<D£mzMmtf$>2>fe&Wi%tt2>o Z.(Dtc 

ZC%LTtf%'XtZ>£^? Z£te&ZVlZ< <, #silM/c^-e4< Cfc 
FePt &X/<V 9 'J yv*-*fv K-efe^Tt, 

£ d #7$/c e> tL-So 

[0251] CltUCttU 2 0 9, 5 2 1 [•]- 2, 8 1 6, 6 4 

O0©f|, Ki©#t F e P t %h%£ £%&%£<» 
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'PLL' ,'ff -D AL-ELVIN 1 --et, t —)1. Z A/XI-C*111N 2 , 8 1 6, 6 4 0111T 

'PLL''-f4Z 	Ha L tc L a'. 6, fbUYWM1-3 41.7L- c, a.' 4-t.6, ELVIN 1 T (,, t 

—)1/ZJI/XfffillhIllNe 2 0 9, 5 2 1 III— 2, 8 1 6, 6 4 °Dom RAO 

#1± 1, fciniN 7)1/1=1  r).#%,-FT F e Pt X.3i.L cx31Lom-a•ff 	tc: zi.  L 

6:.:11]A., 	CX310)-A-127Y3 0 v o 	I %L75N-Dtz-_- tc_- 673L,ELBIA--)41.Z. 

[0252] tc.. -A-roj 1- 5 8 ck VeOVN 1 —  6 ""Cl,t —)1. Z JI/XfffillfillINe 3, 

0 0 0, 0 0 0 111J-;LET 	t') , 	R1 — 5 8 ck VeOVN 1 — 6 ""Cl,, 0 Ttt. 

t +3•44',M-E`i 	•'ff -D -cm-a i-)14,Fl,  L --C 0 Z 0 	a op tc 6 1) , 'AAR 1— 5 8 

ctrfOVN 1 — 6 --Cl,, 	'PLL'X'21 1=1:1 10kXigHEItX31, 	CX3i. l, +3•(,:.-./J\ -,3_ 

< tcoj , *to]  1 - 5 8 ct rieOVN 1 — 6 T4iFlz' 1, tclAeci** a), 4 	51  — 

-t 7°  1,516:.-_,4z 	ilit 1, tckXViElt$H0) 	-,3L 	7-z-_-  1, C$H8ck *OS I 02 

$H -E`itp -ttc_- $H0`)W=J0) -,35(, , 	0. 	1 4 — O. 	3 4 gm Ld\-,35 < tstj, 

etc, 14'6 tt.tclItAil2tKO$ID-,M1.7Y0 T tt. t 9 0 %J-;t_h L 	< tcl', -D tc t 0 

L,ELBIA-Dtt.Z0 

[0253] a.' 4133-41,Z, EL 11 1 ""Ct, 	t —)1/ZJI/XfffillhIllNe 1, 4 0 5, 0 8 

0 III 0 Ma 	•'f -  .D tc_IPLa Xi 	PI 1,\ -Mei* 	4/F 1.1  L tc 7Y, 1/1 1.1  L tcAtliii* 

0)$D-,-MV.6 	7 1 . 	1 % L d \ -,3_ 75\ .D tc 0  ELVIN 1 013Viii5111.7Y 1 1 0 0°C L 

1E75\ -D tc a'. L ttej Lk-  L ,ELBIA1--)41.Z 7`, t—)1. Z JI/M-HilfillINe'-.PtS < , 

Miiii4K4MI t:.:1111,\ALIPLaX31rria) CX310A111e+31,:.-AN-,3_ < 1-S.D -C1,\1ci:13\ 

tc tc 673, Mei** CPI' TL e 	< 1i  t'), gtei2tKo$m- .75q\ -,3_ <i-s - tc 

tO)L,824)41.Z0 

faX_Lofilffligilt 

[0254] *ftlE91t:-*Z5'—itv I-t, 	F e Pt 	''Y'91 ')‘'91 —i72 ‘Y 1-Ll.,-C 

PTLC:.:1111,\Z a. LeT 	Z0 etc, *RHAt:.-_1z_lciisat, 	FePt 

i'Y'91  I) 	''91 —i72 ‘Y 1-0-IkaiaL L/ZPTiLAt:.:1110ZZ:LeT,Z0 

t41103A13A 

[0255] 1 0.-a* 

1 0 A • •.a$& 

WO 2013/105647 55 PCT/JP2013/050429 

1 -m, *-ju^uitft0$£0$(2,8 1 6,64 

%!kifmmnntc0 it%w\ 1 -viz, x 

—09,5210—2,81 6,6 4 0@©fl, Il^co 

#SL4lN77>'U=f>|ISimT"eF e P t m^tCm^tOWtS^-otzZt 

C©JfflMii)f30vo \ %£±^1:^tctcl£>£mfon&0 

[0252] £ fc, 1 - 5 fc £ Zf&m IJ 1 - 6 tf~)\s $ JUltft0$E0$^ 3 , 

000,000 0j^±-efe y, 1 - 5 &<£t/#^y 1 - 6 -m, n 
:©/:«), ^»J1-5fc 

«tm«ijl-67a:, C«^+^C/JN£ 

<&kK «$|J1 -5fcd;t/#^iJ1 -6-e^L/cM^^©, <f>*-

£tc&C1fe££XfS i 02 

0. 14-0. 3 4 ju,m£/J\;* <&yN 

Sfc, 9 0%U±t±^ < 

[0253] CtUCft LT, hbl^ij 1 Tii, 1,4 0 5,0 8 

^. 1 tbi^yi ©M;at^i 1 oott 

mmLTztmfrtiz^ #-JU<, 

O /c/c#X $ < t£ y N M In ft © ffi Jt fr* /J \ $ <t£-otz 

^(Dt^b*i£>0 

^±<DfUfflRnigtt 
[0254] Mi, FePt^-^'JV^-y-yh^U 

£tcs FePt|7 

'J yV9-*fv 

[0255] 1 0---Sfe 

1 0 A-"S^® 
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1 2 ••• FePt -E,`I'L 

1 4 •••gAM 
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12-FePtSMtiT 

1 4 
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115ROCIRI 

[ii**1] F e, 	Pt, C8ctriekXVIElt -A- Z FePt 	i v 51 ') 

J''91— i72`y H-C-D-C, 

Pt4Oat%Jt_h 6 0 a t cUCF-A- L-CR3geF e 8 ck .0` 

U, Al.OV4Cttb` 6 1:4: ZF e P t 	-E`i$H L , TUA1.0V4t!tt 	-A-tiN C 

ML, TUA1.0V4tt 	-A-tiN kXigHEINHLe 	0 t:.-.3M I., tc*CS 

5'—itv 1-12t“:3-,11-ZCO-glie0v o 1°Ackt'Jt*. < 20v 

o I %J-;CFTV'), '9' —it v I- 	12tKl,:3-,11-Z44,1EkXVIEltaYgli 

el Ovo I %J-;t_h4 0 v o I % --et,), 	75\--D, 	g—itv I ,f2tK 

t:.-_M- Z C L kXVIElta)afft-A- 	lie 20v o I %Jt_h 4 0 v o I 

%J-;CF ---CZ Z: Lltii dilaZF eP ti' ,ygl)' ,g—i72,y I. 

0 

Cii**2] go$3RIA 1 t:.-. 8 o -C, 

ME C M LMEkXVILINHL -atyttc$Ht, 4 	,9' --t 7° I-1 
(,:: ct -D -C3R6737-c_-$HOW.,J0))c 	-,'_ e 0 . 	4 µ, m J-;CF T 	Z L'. L 	itii 

ZFePt 	Zi~ 'yg') 	51 — i 72 v K:. 

Cii**3] iiii**1 	i-z-_- 1,21,:.:81)\ --C, 

41.102AMMEttg., 	S i 02, 	T i 0 2, 	T i 2 0 3, 	T a 2 05, 	C r 2 0 

3, 	C 0 0, 	0 0 3 0 4, 	8 2 03, 	F e 2 03, 	C u 0, 	C u 2 0, 	Y 2 03, 	M 

g 0, 	A l 2 03, 	Z r 02, 	N b 2 0 5, 	M o 0 3, 	C e 02, 	S m 2 03, 	G 

d 2 03, W02, W03, 	H f 0 2, 	N i 0 20 -3 tO/Pfc.s< L t 1 f2 .-"g 

t,• a'. L 	!ti it L 	ZFePt 	''Y'91')J''91—/72 ‘Y K:. 

Cii3VALl] go$3RIA 1 — 3 0)0T41.75`t:.--80-C, 

$1D-,Mfte 9 0 %J-;t_hTZ Z: Lltii dila -ZF eP t 	i' ,yg 

1) 	''9'-7 v 

Cii**5] go$3RIA 1 — 4 0)0T41.75`t:.--80-C, 

flatatiM2tqll-eZ z.: LIiitIL -Z FeP t 	i' ,yg I) 

WO 2013/105647 57 PCT/JP2013/050429 

!t#©S6SS 
^111] F e N Pt, CS&Zf&mmtynZ^tZ F e P t 'J 

yV9—*fv htife^T, 

P t £ 4 0 a t %u± 6 0 a t %WTttLTi^^ F e £ 

FePt C 

tu 
*-$*«> V o I %J: y =&#< 2 0 V 

o i %j^T-efey, *-4** 

A* 1 0 v o I %J^±4 Ovol %7fc)jS7h y s 9—tfv 

2 Ovol %J^±4 Ovol 

%&LT-e$>2>Z£%ftWL£T2> FePt $ 'J yV9-*fv V 

o 

MW] 1*^111 

tuIEcmttumitmrntmn-f >^ —tz7° K& 

i;ti)Fe Pt &X/<v 9 'J y V $ —*fv Ko 

5RII3] Ii;£ll1 £fcte 2 tC£l\T, 

ill•E^BI^'fb^Us S i 02% T i 02% T i 203% T a2Os, C r20 

3% C O OS C o3O4, B203N F e203s C u O, C u20, Y 2 0 3,, M 

gON A I 203% Z r 02S N b205% Mo03, Ce02, Sm203, G 

d 203% W02N W03N H f 02N N i O209 ̂ ©'>&< £*> 1 

FePt $ 'J yV9-*fv Ko 

;£iI4] 1 - 3 

9 0%JU±-efei)C:i:«:^i:-ri) FePt 

ij 

5RII5] Ii;£ll 1 - 4 

FePt 9 'J y? 
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5'-7v 

[1,4**6] Pt4Oat %Jt_h 6 0 a t%Jt-F-A- 	L-CR3ge F e 8 ck .0e 

ii-i2.r119*.g1t75` 6 I'S ZF e P t 	-,AX1-)1(,::, 

ii-AloignIt 	-A-ti\CT1)18ck ve-Al.oignIt 	-A-ti'kXigHE 

1tX3i. , giA0X8ck VeakXigHEItX3/0), ME F e P t 	-L` 

TA)/,MECX3/8,tVeMEkX1MtX3100ag-W.3-,J1-Zgi 

-t. ttT--Loc v o I %8,trf i3 v o I %L LAL-L ,, 

0<a2 0 

1 Ofi'<40 

20a-E(40 

LtSZ ck -3 t: A)ili1 L.. 	ma 1, --C Ma 	ilf 	' L tc: '1, 

fflz.' LALIATLa 	)i1111-F-C)ilie,L -M)f -Z a.' L 	itilL - Z 

FePtv'91 ')51 -itv1-0,1rilac. 

[1,4**7] M**6(Z80-C, 

M641.ZFePtv51 ') Ji 51 -itvl-rri0CMLkX1M 

INH L 	•E'll--)-t. tc_- $Hlf, 	4 	5' --t 7° I- 511,:: ck -D --C *673 tz-_- $H OW=70 

YO. 	4 ,u,m1-;CFTZL.'L 	11L -Z FePt 	' ,y ,9' 

[1,4**8] 

I) J''9'-it v I- a),ICI51c, 

got** 6 	tc: lf 	7 V: 8 livt , 

411.2AMMEttg., 	S i 02, 	T i 02, 	T i 2 03, 	T a 2 05, 	C r 2 0 

3, 	C 0 0, 	C 0304, 	8203, 	F e 2 03, 	C u 0, 	C u 2 0, 	Y 2 03, 	M 

g 0, 	A l 2 03, 	Z r 02, 	N b 2  0 5, 	M o 03, 	C e 02, 	S m 2  0 3, 	G 

d 2 03, W02, W03, 	H f 02, 	N i 020-3 tOlPfc.s< Lt 1 f2 .-A- 

Va.'L!tiMLZFePtY5'')51 -i22 v1-0,11I51 

0 

[11* 	9] ,11$3RIA 6- 8 a) 0 Tto5Nt:.= 8 kivt, 

11402-aX314'F-ZIE0114,1E'PLalf, RA7Y#11 -Zrs.# too 

-F--vstql.z a.' L 	1AL 	Z FePt.',y ,9ii)j ,9i-i72,y I. 

WO 2013/105647 58 PCT/JP2013/050429 

/p —Jfy 

^116] P t £ 4 0 a t %U± 6 0 a t LTB&tf F e feet OT 

RT FePt 

^ Pi® c tarn 33 J: OT RT® £ # fr^SSHb 
IUIEF e p t 

-^tl^'tla v o I %33ctt//S v o \ %t Lfct^s 

0<a^20 

1 0^/3<4 0 

2 0^a + /3^4 0 

£&£> J; 9 izmn U ;Fbi§r Ltzfe, 
wmLtzmmi&mttiimT-eiimLzi&Mtzz. t zftmttz 

FePt 9 'J yW-fv 
Ii;£iI6 Izfc^Xs 
mbtiz FePt 'J yV9-*fv h^cDCffi^SgHb 

0. FePt 

'J y ? v K ® 

5R1I8] Ii;£lI6 £ 7c li 7 tCfel\T, 
tulE^SII'fb^tis s i 02% T i 02N T i 203% T a205% C r20 

3% CoO, C03O4, B203N F e203, CuO, Cu20, Y 2 0 3% M 

gON A I 203% Z r 02S N b205% Mo03, Ce02, Sm203, G 

d 203% W02N W03N H f 02s N i 02©9^©'M<^t 1ffl?:t 

&Zt%ftWLtT& FePt yV*-*fv K0i^£;£ 

o 

- 8 CD^ftlfrlZfc^Zs 
% I^IUIE^^ 1 ma %(D 

"F-e&Sti FePt $ 'J yV9-*fv V 
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0143AZ51. 

[1,4**101 gol5RIA 9 6:.:61,\Z. 

ngErf)-Mtkg--(grfy52%91-t\ i'DMAiPittii11,-C.  \IN 	Z1  L 	WiLl4 L 

V-Z F e Pt 	Z J' 'y 5 1) :/5'-- /22  v I- 0-VpSZM. 

[gli-5RIA11] g***1 0 t:.-_61,\ --C, 

nERAMJ:te t1. -ZA lite 	t -3_ in. 	-• Lii.111L 

V-6Fe Pt 	l' 'Y 51 ') > 7--itv i-otiziazg. 

[Bil**12] gli5R1A 9 - 1 1 ODOTt1.75\1,:t0Z. 

Atia4# >%a.t -C.bZ (7._ LltiltiLl -ZFePt 	1' v 5 I) > 

''5' -172 'y 	OD StiliZa. 

[1** *13] g*** 9 	t'-,:( 	1 0 6:.-.1-30-C, 

glanItzuTA'Itt'LUALiP6*-Nnt:.:tsz a- Lliffd4L - 

ZF e P t 	. ,yg 1) ./ , --/t.y 1.0)&11,Z1. 

Cidt5RIA14] gli5RIR 9 - 1 3 0)1,\T41.75\t:tki\ -C. 

44,184. # -,-TogiA2g.75 	0 v o I 0/0i,;UL.3 0 v o I 0/01,;CF-ez 

`.L. 	idALtFePt 	A''Y 5' I) '51--17v 1-0)aZa. 

Egii**15] 1,***9 - 1 4 0)1,\T41.75\t::_tkx-C. 

44,16411Zilli2,E3R-a015 a-'1-t,z - L 	Ift L 

V-  zFeP t */''y •' I) :/ 	"157 —jt V l'0143SIZMo 

[IC5R1R16] gr3 3RIR 6 - 1 5 ODOTt1.75‘t::_tt.\ -C. 
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