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—;us<t (B) t 
*$%>*>s t KP*/lJMk&.ifc<Df&i&xfo&o e# 
I, 7;u=i-;u^t£^b6#ii, S#(T)7hu^^ 

^^.0)7Jl'^T—JlsVP yU/K—-/UIB^N <— tl*D 

uxf vy 
; i£ : [Rh (02CCH3) 2] 2^ Rh (02CCH3) 3N Rh2 (C8H15 

02) 4s Rh (C5HV02) 3s Rh (C5HV02) (CO) 2H Rh (CO) 

[Ph3P] (C5HV02) , R h Y 3 [ (R11) 2S] 3 s (R123P) 2 R h 

(CO) YN (R123P) 2 R h (CO) HN Rh2Y2Z4N Rh [O (CO 

) R11] 3 — n (OH) nN £tclt HmRhp (En) qC I r X£ £ tl&P W A 

(it4\ Y[£7K^J1^ £tzl£3 O^W-^Xfa 
y, z(i>^;uSN i^;ugf|<z)7;u^;uSN co, C8H14, £tzl£0. 5 
c8H12i?&y, R11[£7;u^;uS, y^P7^S, y-;uSt 
fey, R1 2(i7;u^;uS, yy-;uSN 7;U^;UTT^VSN Sfciiry—;u 
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EntttU7^>-efeLJ, n 1 T?3&y H mlio 

£tz\Z^^r*fol)s plil &tzlt 2T?feyH qtt 1 -4(7)SU[T?feys rf±2 

, ) ; xC : I r (OOCCH3) 3> I r (C5H 702) 3 

\ [I r (D) (En) 2] 2< [ I r (D) (D i e n) ] 

(sc*. mmm^s a^mm=f-s stciz 
TJUn^rV&Tjfe y, E n Ii7l-U^< >tfey N D i 

x>-e&§o ) 

[0062] ^(cN z 

(7)7;U^-;UvP^F^><!: LTte* 1, 3-yt-Jb-1, 1, 3, 3-x 

h7>f^VVa^X 1, 3, 5, 7-fh7>fib-1, 3, 5, 7 

-x h7t-il/^PT h7VPWX Ztlb07;U^"-;UvP^^>0 

y ^;uSO)-gp^x^;i/S, ? X -;i/if®ItliLfc7i^-i^>P + 

+*->, z^b®7/^-/i'VP^>0e-jH^7lj;Hs /\^-tz-;uS 

^(DST?a^Lfr7;uy-;UvP^+f>WJ^$^^0 ^(cs Z(Dfit-7 

1, 3 -vt-ib 

-1, 1, 3, 3-

coi§w:i, 3-^e-ju-1, i, 3, 3-f 

vP^X 1, 3-V7UJ1/-1, 1, 3, 3-f h7^f^v^P^ 

X 1, 3-i/tf^;u-i, 3-^^;u-i, 3-i/7x^;ui/i/pJF+h 

>s 1, 3-i/tf^;u-i, 1, 3, 3-fh77i^yyP^X 1 

, 3, 5, 7-jh7>fil/-1, 3, 5, 7-fh7t-^y^PTh7 

vP^Ht>^0)7;u>b--;ui'P+Ht>J£v*^;uvpJr+h>7f-y 110 

^-;u^Vi/pJp-b->^-y=rT-^^p-rsc<b^ff^L<, tt\z% y)^-
;u V P ̂ r+f-> $1"Z (t ^ L l 

[0063] Z0«fca^SF&fi!ll^0ll^i: LTtt, *SGelestttS[<Z) "SIP6829.0" ( 

;utf—;u>fiHsfi 3-3. 5%fi#;lJt0tf:^uy^;uil 

4£vn^>?g$) s "SIP6830.0" (at-ve-^Th7^fJ^yP^ 
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3-3. 5If'J V^;UVP^>;£;$ 

), "SIP6831. 0" (S# • ve-^f h7>f^vvP^>m+yL/> 

2. 1-2. 4%6#;IJ!) , "SIP6831.1" (6# • yt-jbf 

>fibyyP^>l§MvUm 2. 1-2. 4%6#;IJ!) , "SIP 

6832.0" (6# • • e_;U> f^yP^>ift„ 3-3. 5%6#;I 

Jt(7)iS^y^;ue-;UvP^>;^) N "SIP6833. 0" (6# • 

2. 0-2. 5%6#;lJ!(T)7r^£/-;U;£ 

;$) b*L<g>^\ ztLb[c|5|^^tL^t(7)Tr[i/d:^0 

[0064] (c) j?6^0t KP #J1 

=i —1 —500ppnu £?£ 

L < (i 2 — 1 0 0 ppmTr <fc <§> 0 

[0065] v'J =i — Lt, ±IH (A) (B) Jjg#, 

(C) 7;U=i^vv^X h^v 

•< 5 y ^r-VVT? >'fbn-!l^l(7)^7KIS'n$-±fr-§)JSJ^<!: LTfiil'fb~3~<§>lfS 

Z(7)£ *#§^(7)ffl;£[::£> 

TLmtmzs mmmtiz&ij&mtftiitfmit&tzisb 
Xfo&o *%m<D (A) f&ft, (B) f&ft, (C) J5Jc#£±J$^tt^y'J 

yic<^0 

[0066] (D) Jilctfflg&ftli, #§^IIWbjftai£;lx£ft£PMU 

frl\ %>z<t^Tr^-§>o ztLlz^y 

H fl^c^^^b^ai^tL^^DCT)—^|3<t. ^^D^^b^ai^tL^^DCT)—g|5<!:^ 

;I^LTN L E ^WtlTrfe-g)o 

IC(iN L EDlZL ED^bO^td; o THfe^(T)f§7lD'fe$-f§7lD"3" 

ft#DlC£^lft[::$£££-t±<g>Z<!:[::£oTiii-(7) L EDf7^ffl^tfife 

Z htfiXi*%>o 

[0067] ttfedfgft-f 
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[0068] Lt, $]*.(£, S r A I 204 : Eu, Y2Si05 

:Ce, Tb, MgA I n019 : Ce, T b, S r 7A I 12025 : E u, ( 

M g , Ca, S r , B a (7) ? ib'pft < £ & 1 VL±) G a 2 S 4 : E u ft Ftffo 

& o 

[0069] LT, mmts Sr5 (P04) 3CI : E u , (S 

rCaBa) 5 (P04) 3C I : Eu, (BaCa) 5 (P04) 3C I : Eu 

, (Mg, C a, S r , Ba(D^'M< £ & 1 VL±) 2B509C I : E u, 

Mn, (Mg, Ca, Sr, B a 0) 5 *>'Pft < £ & 1 VL±) (P04) 6CI2 

: E u , M n 

[0070] t LT, 'Pft<£&t*J<5AX-ffi%£*ltz 

-< v h 'J ^A • 7JUS—OAM1bWB%5/c#s 'Pft< <b t-tr 'J ^ATittS^ft 

tzJ y h 'J ^A • ii K 'J —^A • 7;U5 ~ ^Aii-ftM^cfa, '>& < <b t-tr 

'J ^ATIttSZtitzJ v V 'J ^A • 7;U5— ̂ A • tf— 

, '>& < tt-b'J ^ATIy h 'J ^A • 'J ^A • 7;U5 

(IW^YAGMB) O 

Ln3M5012:R (Lntts Y, Gd, L a b jg[£jflS4>£ < £ & 1 JM± 

Tfc<So M[£, A I , C a(D'Pft< Rlts 

y-r K^T&So ) , (Y 1 - X G a x) 3 (A I 1-yGay) 5012: R 

( R (£, Ce, Tb, Pr, Sm, Eu, Dy, Ho b < £ 

&m±Tfo<g>o 0 < R< 0. 5 T<fc<§>o ) 

[0071] ft&lzmfti-&%%#;£ LT, 0I]*[£, Y202S: Eu, L a 2 O 2 S : E 

u, Y 2 O 3 : Eu, Gd202S : E u <!: ^ <fc <§> 0 

[0072] L E D[Z>ttJ£Lf&3fc-f3£3fctt;<t LTIi, Y3 (A I 

, Ga) 5012 : Ce, (Y, G d) 3A I 5012 : C e, L u3A I 5012 : C 

e, Y3A I 5012 : C e^ £0) Y A G T b 3 A I 5012 : CeW 

(7) T A G&1k?/tfos (Ba, Sr) 2S i04: Eu Ca3Sc2S 

i 3012 : C (S r , B a, M g ) 2 S i O 4 : E u ft £ 0) V 'J >T 
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— h(Ca, S r) 2S i 5N8 : Eu, (Ca, S r) A I S i N 

3 : Eu, CaS i A I N3 : Eu W(Dj~ -f h 7*1' C a X (Si 

, A I) 12 (O, N) 16 : Eu^iW^yt'f h7< £bC: 

Ii (Ba, Sr, Ca) S i 202N2 : E u Ca8MgS i 4016 

C I 2 : E u S rA I 204 : Eu, S r4A I 14025: Eu ̂ 0)^. 

bft-So 

[0073] YAG^^c^ TAGlS3tft, V'J 

[0074] ^f§0j[z^^r (D) xits 

v7>g (D 5 0) TrUL, H (S«lg (*fc) 

/J«MiJ^b(7)®ii^fIW5 0%0)%L=?-&&* v7>f£ ( 

D 5 0) t LXM&)&o (D 5 0) It 

0. 0 5~3 0/im(7)t(7)^$?^L<ffl^btLN £ b Cljf £ L < Ii* 3~2 

0 u m(7)t(7)^ffl^btL-g)o W-miL'&tftt>-tb* V7>g ( D 5 0 ) tffrfr 

6 I^IEST&£<!:, %%02M0 

i£T4^^^lc<<N ^P#L(c< lA(7)T^(7)/^l>^^i:[c< 

l^o 

[0075] z^ib (D) Lttt, IBWy^-

OOll^l:^Lt, 0. 5-2 0 OSCMSIK fc?£L< (£3~2 

0. 5M«Sm±#tJN-<!:Tf§7ln^^^bai 

-Us 2 0 OSCMMT^^TT'D 

& C t tfX££0 

[0076] (E) j£#0-Jte5C (5) , (6) Stm*. *" 

;U2JV h 'J 7il/• ̂ y y 7 til/^V y7il/3 ̂ y y 7 >, 7|-;u^jV I- 'J 

7-fe h+yy7>, tJ^Vy7-t! h^yy^V^ Jnu-fi J Hj7|"^rvAv 

7t";U^V v7l"^vAv^>/d:<i:(7)7|-;u^V V^>$-^]P7K^¥L, 
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[0077] *jl,15y h'JT^ + V^^fcLTlt b^vv^X * 

^jU h >J x h+yv7>s /fjbh'J-n-^n^vv^X 

i — X ^ b 'J — n — y h^VV7^N y h 'J — i — 

^h + VV7X * ̂ ;U b 'J - S -? h^VV7>, yfJl/hU-t-^h 

XfjlMjn+VV7X n-?°P tfjl/b 'J / h^VV7> 

, i-?°PI=:jbh'J>h+vv7X n-^fil/MJ^h^yv7>, i-

b U ^ h^Fvv7>> s-^h'J^^yy7X t-^fJl/h 

'J^b^VV^X N-j3 (7?yxfjl/) r-75^ ?°P tf;U b 'J / b^rV 

r-?'J v K^v^°P t°;u b 'J ^ h^yy7>, 

i/V7>, 37x-;uh'jy 

[0078] Tl£, ^fil/y^h^>7X 

fjl,vih^yy7X >fjHf^h + vy7X y^;ux^;uvx 

h^yi/7^, vifjkyXh^i/i/7^ i/x^;ui?y b^»^X 3 

-7 5^ 7°P t»f JkyX h^e/^7^, N- (2-7S/Xfjb) -3 

-7 5/7°Dt°i^fiky/ h^'yi/7^, N- (2-7 5/Xfjl/) -3 

-75/^V^fi^fil/y> h^>V7X N-Xfil/75/^V^fib 

yfJ^xhJFy^>7X (7xz^75;>fJl/) /fJby> h^r^>y7 

X £-;uy ̂ JU^X 

[0079] 7h;U^iV b 'JTiz h^»7^^ UTIi, / b >J 7iz b^->->7 X 

X^JU b 'JT-tz h^->->7>s tf-;u b U7ir 

-So 

[0080] Thv/U^iV vT-fe h^f-yy^><!: LTIi, y/f Jl/y7t h^f-yy^^, ^ 

^jUx^jUvT-tzh^rvv7>s e-;u>^;Uv7i? h+yy7X tf-;u 

xfjby7t h^yy^^MSJWo 

[0081] 7t-;u^v h'j7h^vAv7><!: Ltli, / ̂ ;U b 'J fjuxfj^ hTt" 

e-Jl/h'JXyfil/Xfjl/^rht^yAy^V, MVy 

7)"^VAV7><?: LTIi, /TjUx^juex/^jUx^jU^r ht+yAy7 
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if cF tl<§> o 

[0082] mitmzlt, ftllBS63-77940^|ftT-|ft^£j|iTl^ 

u&s ^2003-342370^^ 

^IS¥4-88022^fgTrfg^^tLT^^)^4^[3cfc 

£tzs J-JUiSS h 'J 7ib3 + V V7 / v7 

;U=IJF-VV7>N h^-th+vv^^s v7-tz h+vv 

7>, 7h;u^jV h 'J7|-JF-VAV7>N :^;U;frV v7|-^vAv7>ft<!:0)7l~,'U 

15S *s=7^&£lf/:£tzl*:Z<DU#1X\&#M®l&7J\'ti Ls 

^t$£lf/:£tzlZ%<DU#1X\fo#MW!&%i1X\Ls Wftfr-fiJ V7>fc^/ 

TJU± • 

L$g£J5J££iifT£i?|-;u*V 

^P7K^¥^^±]1[3 L, 7;u^D 'J £fc(£7;u;b 'J <b*r«|}g$g0;I£jft£TJi 

I- LT, ztLb0#®T^;u^jV v7>fc£t*V£fcl£^(T)flP7K:9^?#!]£ 

flP7k#fl¥ • Mn££• bftTfc <-J, ztibivfti 

0) U }£ 13 fc IvX t> s * % W X ffl I^ b tl £ ffc •T £ % Z> Z. t ft<'V §• £ o 

[0083] ZjfibO)*"^ *;U^V £/7>fc<fctf/£fc:[i-£0®#flP7k#fl¥$D£JjP7k 

#fl¥ • m-SZ-Gs /-H'J -Sic 
lJ , ftl!2003-342370^S^S^£j|lTl^<fc 5 

#twfy 
1^0 

[0084] TNU^V V7>fc£t//£fcl£^(T)^ 

m&mmzm®:*xum^n4 K<t L 

xftmt&MftlLft%iM&l$&&:&ft£-etzim.X\ 7r;uav v7>fcJ;(l 

/Sfcli^flflPTktfJS&^JjP 7;U* 'J L^ 

£J5J££MfT£i*3c<t[z<fcy§!l£Lf::S/y 

^) o 

[0085] is^^^jii, 7K;m4iS^Tfey, mm*x&EI=H=K K^LT^E 
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Wlcii/H'J tf-jUT)U=i-;k TH'J tf-jutfn >J K>&<^ £ - <t^ 

X&&0 LTIi, SJE^jftlc^ab^jp-f 

ifchnt&Jj&s j-j\sJSs h'J7;u=i^vv7>fcxcfct^V^fr[i^(7)^^P7K 

#m®&ixifc#m&#m££-&tz&iz%iix\t&i3&tim7Fix-£s -^bcon 
tKD-ftfc&m&ZtbXZ&o ZZX\ J5J£&§ 

11 SMS|5[C^LT5 X 1 0-7~0. 0 5SMSP(7)IESI^$?^L<, -0|B 

fflT*&S<bl4:F-^±0^^E#[z< 

[0086] (E) j£ft<D%L:?-&ffil£'?&l£fttLXl£s ±sE0<fc 5 ft—ASiC (3) fc 

&X$/£tzl£ (4) 7|-;u^V 

fc(£^0SI^P7K#M^ JjPTktffl? • ffi^^Fiifctfl5(35il:s 

M£M0j&#frbft<g>&(7X #iPl^S(D^7l:i^®0yxj^ML 

fcffc^ft^tftlbtiT^S0 L^L^'bs zi-i/ffc^-0 
ftgUcli, ffc&flj^MLfrofcy, ®^|H]±(7)tli:^ffl^^[z^<N ft 

ZMf&Ltziboit, niLm±(D^K^m(Dmms tftfea^siiifti^ &m 
£ blzitttfiam'Ss J5JS 

^0£?fttl,£frb, *#§^0-fl£i£ (3) (4 

) frbii[£*i<&^4£^_<&* :t;u^V v7>fc£tKV£fc(£^0SI^P7K 

[0087] £tz, n=f-0)msitt LXlts ±SH(7)=i7 • ^ijUMflffc^FnTSKJIbJh, 

ffc^-OMijgt LTIi, m-1i3gT*&-5c<b^ 

<tl^ofctI,&frbfc?£ Ll^o 

[0088] (E) LtZ^^^ckV'J =i — £ffl l^<g> ^ 

drd^y, vy 
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=i — >ffc:F-£^£"f^3fcft;£^tjs*>y =i — >5i§J$#D(£&^tfcTfo<g>^\ — a. 

—Us i — 

vUzi-^fl^li^^v hn t°-14^f§UL, |5$ttfit£f#o0 ^[z^L 
^ *#§0Jtf)vy =1 — =i — $£*}*'£ 

mtfnKte&lbOXDs ft 

A^bs S£3fcffc* v'J=i —v'J =i — >3®j?£!|$D0ffl5fEEIi3£< (£&<§> 

7^\ V'J =1— >ffc^Fii]0ffli:ftE[Z<fcoTJlM£*l§liifi[i>J*£ < ftoTl^ 

<§>££><!: £ ft <§>o tot, v'J =i — "-JjAt; 

:^l:J;ot, Wtftit&W y 'J 

[0089] mm, (A) N (B) N (c) , (D) t$&xf (E) <D&j&#frk>%tz 

^f§0J(7)viJ=i->®M(7)®f®T EM?I (f&$2,000f&) T&y, HI 2 (£ 

s |o]4il-N (A) „ (B) „ (C) cfccfcLK (E) (7)#J5)c^AN bt#fr V'J =l — 

XfMcDUfST EM?I ({S$2,000{S) Trfo<g>o HI 1 *'fr(7)Jl 

(D) ^ S <flI^iiJ^>Lfc£d[3£:oTl^<g>tI 

Rffli, TEM®tJ]^>70Jl/ (2 0 0nmJ5) f^|gB#[Z (D) 

foWlftStLfcllfiJTT&So H11 „ IH2[zfc^TN Ltl^. 

£¥iHM*(7)i(7)[£ (E) T EM|I§S(7)tjmfFJ«[^ ffc 

^tTh'J £v'J =| — 

Jb<£l^ 3>h7XhMDtL^„ 

[0090] ivftKDHII-fcl^TtK (E) < O^R^y fi-

£ffMLTl^<g>*§WtI^£;f'L<g>o £bl::N to)fi-> 

$£*>< (D) 

, ^i-XA^liE0J-r^)t(7)<!:4oT^-g)o HI 3 lz 
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^ (D) (E) — 

Ltz0 v'J =i — (E) 

(D) 

Htz&OXfo&o Z<DW&M1£IZ&1)S ttJgjb<±^ hP t°—14^f§ 

IJEU ftDlSIiLts (D) 

> - XAtfW.W.V£tZo 
[0091] ±®(7)®yN ^f§0j(7)vy 

i*nMft7 7<7$—x*fo&. Pittfit, vy 
£$J?!c1"3#J?!c#£;I^ if# • 3 
LI\ mn • mfe{z&&mmm}&m±^(DBWjPs 
— • SUb* £ i\fz 

tibXfo&o 

[0092] #SeE[cfclt£r>y LXit, 0. OlPa&±T 

0. 05Pa£L±, ^bl:liO. 1 P a )i±ffe5: 

£*><»£ LI\, K«fit^c0<fca^ffl[c-rsz<b[z<fcy, 
Pittfitlio. 4Pa&Tt«fe 

IWIit^O. 4PafilTtt5Zil:();y, vy=i-> 

3® f&& 0) fV X K > x 4 <tf B. ft& ?° • -tz X JS14 £ O z <t A< T # £ o 

[0093] vy 3 —>3®J?6!fel0lSfe>^JteJt<b LTIi, 5. 5Pa • s&TT&S 
zttfft£ L^o *fe*MftJg£5. 5 P a • s[:t5ci:[:«fcy, vy=i-> 

5® ̂ (7)^1^ ^14, EPm 14tet'cD^n-tzxm'&ZmilzU-DZtfrX 
1*%)o 

[0094] vy =1 — >3®j?6!fel^1ij?6f/f 

;i.S/7i-;i/SftSt, (E) vy 3 —i/ffc^O) 

+MX\ ^Di, ?j\,&/-?ji-j\,&ttj:}?<»j-j\,jS; £<&#]££ 

ac<tiz«fcy, vy =i->^<tvy =i->mm%tmmitm 

s £tzs v'J 

=i — ^Bft^X^'J =i — SliiattWR* ^ 
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Ii, 0i]*[£, (E) ^Tfe^v'J=i->^(7)^>rX^iiJt[3/jN^< LT 

vy ̂ -Xft^ftlCTr-TrfgSfF 

ffl x -;uS0«$-iiJt Icig-P £ &<t o tzM&tf1Rr£ L l^„ 

[0095] (E) jiJc^Tfe^v'J =i —>®^[c#^ft-g)7|-;u^VS<!: LTIi, $f£ L 

<[i>^;uSN 7i-Jl/STfcU, Ei&[c<fcyjf£L<tel^ltb*i£>0 v 

T&&vy =i-i/ffc^(7)®tff$^ggvy =i-£tfg&ftjsw 

0JStff$d 20Jgtfr«j!M£l^Jb<$f£ L < , LfrlMi^ 

Ii, J3#r$Mjb<*#l^Jb<$f£ Ll^o 

fcl^T* v'J =i — >®^(7)Jmifr$d T <tN v'J =i — 

Jgtff^d 0. 1 5^lTfe§^<!r^fSL<, 0. 0 3 &L 

TT&3 C <t jb<£ bdjf £ Ll\, Z0<fc 5 & ztlz 

£ y N V y 3 ->14^<t v y 3 ->&j?!c!fel0#®T0J5lt • tfeSLjW£M£*i 

[0096] $.tzmmzs vy^-miiiiBUTit mmtp&m&ttt&mizv 
-fizi&mLtzi^ms, vy^->i^ (E) ©Wd^, m# (A) N ( 
B) ts&lf (C) J?!c#£^b£l*T#b*l<&^b$D0J3#r$d 3 

C<b^Jf^L<H 0. 0 3^lTfc§Ct^f^L<s 0. 1 

5 7fc;ilT<fc<§> Z ttfcS b L l^o 

[0097] JS^0/l$(i, LTIi, Abbejgtfffh PulfrichJStfflt, $;I 

S!J3#rfh ;$;!;£, v y =i — >3®j?6!fei0JS 

Abbe Jm iff It N v y =i;^;I;S^ 

fflT&So 

[0098] £tzs ±tmmm£&pmt&tzisb(D^$%tLx\t, vy =i->^£fi 

jrf3J^0mJ££&*3c<t[z<fcyiJ3gWfl|T&3o Wd:%, 0i]*[£, 
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