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[0179]
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R, R, R, R,

FEAMOIA, R 2 R, R D Rel 950 22lE GAsks A9, ABNSS e, qF Sof, R 2

Rt WY 5 QA Agsle] AolFRA s Y4 & Ark,
ArArs, 8 Bo}, dWY] Ei BUV9 2o EPdon dAud $IE I§ES etk

Ry RS SHACZE 4, &7, X3d 47, ofd, X3d olH7E

il
i
o
3
o

HAAG AREY dES g T oo AFHA et
1, 1-H] 2= (4=(N,N-tho]-p-Ed opr 1) d d ) Abo] S = A Q1 (TAPC) ;
1,1-¥]2=4-(N N-t}o]-p-F ot ) d ) Afo] EZHH QL

4,4 -(9H-F 2 N-9-L 2 ) H] 2= [N N-H] 2= (4-w D o D ) -l gl o} =1 5
1,1-8]2=(4-(N,N-t}e]-p-F dopr| i) i d ) -4-a d AL o] S 2 F) A <1
1,1-H] 2= (4-(N,N-t}o]-p-EF Lo} 1) 3 d ) -4-w| & Apo] S = I A Q1
1,1-8] 2= (4=(N,N-t}o]-p-F Hopr| 1) 3 ) -3-F| d Z = 7 Q]

H] 22 [4-(N,N-tlolo| dojr] ) -2-w & H d ] (4-wW D 5 D) v ]

H] 22 [4-(N,N-t}olo| dopr] ) -2-w & H d ] (4-w D 5 D) o 5|
4-(4-t}ol ol & obw] w v ) E glo) o d W 6] 2

4,4'-v) 2 (4-tholo dopn sl ) tho] i d w ¥ 21

FRERA AV AFF DI PRe] EdeloldolnEe TRAMZ Ve A% ge SihE FEA
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d, Htoldld, A&k npo]H)
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FEAOS BEGE AEEY de a4 BRE PR Yehleud:

Re A RS S@HoR 4, &7, dAd wi 28w Hd7], ofd opnl, swpE, 2 23
asbAel A AEE o ogat gk

4= (OH-7HFE=0-21) N, N-H] 2= [4-(9H-7hil =920 o1 D ] -kl -9~ ol d -l Al oh
9.9'~[5'~[4-(9-7hil E-9-eD) s 1[1,1' 13", 1" ~E] 9 d]-4,4" ' ~T}o] & ] 2-O-Fh .
9,9'-(2,2'-ttelM L [1,1'-wto] #ld ]-4,4'~t}o] &) H] 2=-9H-7F1}E (CDBP) ;
9,9'-[1,1'-nle] sl d]-4, 4" ~tho] A H] 2-9H-7}uHE(CBP) ;

9,9'=(1, 3=l §) W] ~-OH-7huE;

9,9',9"'=(1,3,5-ul Al Ego] o) E 2] 2~-9H-7hubE ;

9,9'-(1,4-5d ) u] 2 [N,NN' \N' 6] = 2 d-9H-7}u}£-3, 6-rho] o}l ;
9-[4-(9H-7hFE-9-<) 3l D 1-N, N-tho] o -OH-7}nt&-3-0} 7l ;

9.9'-(1,4-d ) u] 2= [N N-t}e] o d-9H-7hu}&-3-o} W ;
9-[4-(9H-7}BHE-9-21) W D ]-N,N,N' \N' Bl £ 2} d-0H-7}1} -3, 6-Tho] o} 1l

rel Fhugolt,
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= woleA Ak eRtsoly;

14 39] g4ela

=
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ne 0 WA 29 Hgolo]A M = Rh B3 Irel A9 mtn = 30]9; TE:=

& 117 29 AFoli ne 0 UlA 19] AFelelA M = Pt EE PdQ)
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A% min = 20]t}.

FEADA e FFESe 24 25 47t st olge] FHNESe] wBa @ Ak 45 24 9342 4
Fggomn P49 Ao]2Y e FHaTE AL JEIER (N-(EE (W) 188 7% FES52 23
Zo9lth, FRA(DNA dEZALe|ZE g A9 O5e XBE ALY XBE A o= glolldl, &, ofoli
A=, solgnd, QA% AUE, EojE 2 SAE w1 5S st FRACA 1g Be d5e A%
ALY A@EA gAY, Ty, gdd, Nzgdd, g n95e 390, 7240)dA 18 B=
N-ghg mE7h FEA (D] EAE gz N A4t ohd ¢ A2 B3 N3 A= A4S dolEd 2o N-
e w4 9

m=3%n=0% 724 O Egf2-CN-188 F% ZFAE9 o= W(fac-) T A2 (mer-) oA AA
S5} e 1A =wow ofy vehd Bl (2-3d-sho] 2t LhE-N, ¢ -) ol g B(111) o]t}

I |
= N
Fac Mer

Qubg o W oA S0 H}%wrﬂ ol 2o M o HAASH} U Be A P FHS 2= AL F
Z wANy] gRolty, FxA(D WE EA-CN-12Y 2% AF AR5 B G5 EgA(2-(4'-1
g d) ol 2 T LbE-N, ¢ )o@ B(111), B (3-sldoo] a7 me Lbe-N,C )olgF(11D), Efxe-HdAs

UE-N,CHole (1), Eda(l-dda =z UEw-N,C)oleE 1),

Efa(1-(4'-vEdd)olo] 27 =2

E-N,CHOlFEID, Ee2(2-4',6'-tho] 20 2rd)-go] g t)ube-N,C )o@ F(111), E&l2(2-((5'-7]
D)-dl ) stel B BN, ¢ )olal B (111), B2 -MzEda)gola ) uE-N.C )ole B (111), Efx
(2-9d-3,3"-tfo| W& ) A =T EN, C )Ir(IH), EgA(1-9d-1H-21 =8 E-N, C )Ir(HI)O]D}
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NG Arse A e SdFEES

B ool 53] st

g, o714 wgeley FA @
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NCOOIRIFIID 2 92s(2-sdghol el b E-N,C ) (-3l doto] 23 el E-N, (ol H(1ID S Ega,
T OHe e CN-aEE FE HiEEs %vo} olel Exa-C N-2E #& FES FALS kS v
osf AeeiA ddd o k. AA, vA-CN-aEE T tololHE toldetel = AE(FEs FAM D} 1°]
F AE)S wxouhe] Wl whel AlzEth(Bull. Chem. Soc. Jpn., 47, 767 (1974)). &4, A 2, fAks}
| e CN-mEE 2 el ofd ABL PF HE w: nad 25 gtme] dayors Aok ofd
gz sE ] dhgol o Az AA, olZEA FAE A 2 C.N-1E F& t=e] ofd FEL ojn g
g A0 N-aE)E B ololelE theldatel = FEIL wgEte] T A9 the CN-uY FE =g
Fhoe EPaCN-TAY 35 FE2E FARG. vRHeAE, oA 2e F e e o N-ned 35
PREE FHrehs EdaCN-aHd 35 AR FE(AE 5o, D)9 AAHE ¢ A5l tolug XA}
°1= Zbol cisql ol AAE WFE 5 9l
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Pt(ID), Ir(I) ¥ Rh(1)9 213 &HAEEo] BuFAth(Johnson et al., J. Am. Chem. Soc, 105,1795 (1983)).

Re(I) Ez}o]7}E4 t}o]o]

Ao R 4 Yrh(Wrighton and Morse, J. Am. Chem.
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Soc, 96, 998 (1974); Stufkens, Comments Inorg. Chem., 13, 359 (1992); Yam, Chem. Commun., 789 (2001)).
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[0252]

RI RI
X
2
~ == R R2
— N o
X R1 R2 X
FD-9 (0] H H FD-13 O
FD-10 o H Methyl FD-24 o
FD-11 o Methyl H FD-25 o
FD-12 o Methyl Methyl FD-26 o
FD-13 O H t-butyl FD-27 O
FD-14 o t-butyl H FD-28 (0]
FD-15 o t-butyl t-butyl FD-29 o
FD-16 S H H FD-30 S
FD-17 S H Methyl FD-31 S
FD-18° S Methyl H FD-32 S
FD-19 S Methyl Methyl FD-33 S
FD-20 S H t-butyl FD-34 S
FD-21 s t-butyl H FD-35 S
FD-22 S t-butyl t-butyl FD-36 S
NC CN
R
N ~n

R R

FD-37 phenyl FD-41 phenyl

FD-38 methyl FD-42 methyl

FD-39 t-butyl FD-43 t-butyl

FD-40 mesityl FD-44 mesityl
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[0255]
[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

[0262]

SS50l 10-1246285

FD-57

bzl g3 PN =HEELS Chen, Shi, and Tang, "Recent Developments in Molecular Organic

s," Macromol. Symp. 125, 1 (1997)¢} & wgollx Q18 3i3; Hung and
Chen, "Recent Progress of Molecular Organic Electroluminescent Materials and Devices," Mat. Sci. and
Eng. R39, 143 (2002) 2 ¥ wubgola <188 Fxi3lolr wHds 5= gty FD-46 % FD-49%= ue]ldZdd

(annulated) L ES 7IX ZFd fFEAEolgte AS Lolof s},

Electroluminescent Material

3 MhgAS B 34 2y PP SREse wa(hdeln Ba AR ded PRANOZ e

o] 3L US 6,661,023 7]<F T},

o714

EbdiTh;
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[0264]

[0265]

[0266]

[0267]
[0268]

[0269]

[0270]

[0271]

[0272]

SSS0l 10-1246285

No

7' 7 BYRor duy gy So|n;

1,2,3,4,1', 2,3 2 4'c &2 £ 244 942 5902 dugn,
A S s, obdl AES FAEdY E ololaFEAY uElelA 1, 2, 3, 4, 1", 2", 3 R 4'E R
ol m @ ne 2 ojgeln: X B X' ARl WIFH 1T P4k Aok F Al wa NWES o

ek, mgrslE, 70 9 2 E20Y AxEel,
gl

4
!

X, 2Eo EAsY, H3E 1 AAEEL 7bzb 1-2, 34, 1'-2' EE 34" XA AFgYm; H3gE 2

2o sy e E5E A4V XEEY; SHEE 24 (N-a), (N-b) T (N-o)o =AHET,

xc £
x4 N x9
= | A AN
N\ B/ N S
/A
F F
= Xt Formula (N-a)

xh
x9
Formula (N-b)
xh xh
N
= | A X
N N
x9N \/B\/ Z S xo
F F
x© x£ Formula (N-¢)

VXL X, X E X E S e SYUger dud A3v)ola, o] st ofd mE dH &b EY 1

v s A=, obxl REEX Fudd EE olelAFEdd oA 1, 2, 3, 4, 1', 2", 3" R 4'E BFE
Zolu; m % ne 2 ofdoln]; X' @ X'& Aol WHE nE FY}E Holw F AY wBx AWES 1
sk, wldgsAE, 7 2 2 $Red daEel

°l5 FolA, = FD-547} 58] @Al

FuAEL n|F53 Al 4,769,292% % Al 6,020,978% 04 B Sl &) 7]eH R N4 g SHEE9)
adAel s dehdn, 54 mdES £ g ARES $2E i £ 0.01 WA 505, TS
2 0.01 WA 305F% 3 U AR 0.01 WA 155Feez I9E F vk, a3l HAa-3g Feidd
59 o5 (5457 Bl C5451BE 23T Fuag=se 54 Iy =UESY] b& adHel F55 dehd
o &9 AUIYEES "S5 Al 5,593,788%, F/NFE JP 09-130264 L Hito] & W] xghE !
4 {7 g tele=g Hshs tnlolxtgte Al om, dgjol mAlu|Ftel] ofsf 2002d 6927 E
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[0274]

[0275]
[0276]

[0277]

[0278]
[0279]

[0280]

[0281]
[0282]

[0283]

[0284]

[0285]

[0286]

FRAN-DLS B goA ZFE 4w} TRESe] gE REE Y,

3/4\v)\’/4§3 !
(XM at-a A (),
2

N 2
7 1/
\1/ ~ \10//

S=S5 10-1246285

Formula (N-d)
714
A AE Hox e FAE ¥oels 6-¢ W3S 1g A|xHe) sdstes 5H0E o 1] Al&EE U
Epdlic);

79 e syPden Aug Ag)5ey;

17 27 37 47 1!72!73!%4!

s
(1
[
t
s
i
[
r_.\(g
R
fr
By
i)
)
(o
fr
2
)
it
i

X
YA IFER olFoll agoayE Sddon dun 7 9 2 age] £A

27} Bl Aol Y HAsA 2 me 97, ok Et sHEAtel2e 1§

o sitEEe W Age A B
He X 3hel| o3 %

HZeHlE B oole] FEASS MY EAESY adHel e vkl oy
N 0.0

4 =9E ARE E AR &l 0.01 WA 503, SHHe= 0.01
0.01 WA 1553402 w98 4 ok ZEHl F24] YD-1(t-BubPN)-S <
of o]},

YD-1 i
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[0287]

[0288]

[0289]

[0290]
[0291]
[0292]
[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

SSS0l 10-1246285

o¢l BFo AuE AF dEL TAE ARERT ozl mAEERA At dF Eof, USET73832 E
= US6720092 =, o]o] FA|Z ¢l o= FBA(FD-5)Y & Yt

0= 250 g2 EAEEL Y FEASo|H; & o], US6689493 #=z. FA|2 <1 o= FD-460]t},

4] AR FEA(FRA 0 AATEE AL F s Z
o] @ HFE TAY, dF 5o, WA, FA, oA 9 el 500nm W
I

of P W 53] AFsith

a/o- a/o

N ~N

N _— —_— N

bz o bz

- —n - —= ()
o] 7] A
NS w45 YERH AL
ne 1 oA 4e] Aol
z= 77k Aol BRAew Aol ¥ ol B wEE 1dE b FARE B4 A4S Urha
o}
WNZRE, FHE UL 2h EE 3h 35 ¢ Ao o] st o Bol, F4L o, JE§ Ex
ZEd 2 &7y 25 tadls B Zed 2 949 ESS BE B4 e ¢FvES 2 EES
o 4 otk BAHQ) PelolE FHow gAN AiHew el 17, 27 Eis 37} 2ol AHEE Utk

0-1: gFuy Egaa(dygelr, EfA@-HAEg=dE)SE0H(IID)](Aluninum  trisoxine [alias,
tris(8-quinolinolato)aluminum(II1)])

0-2: wadlg vlAaSA[gE o, HA@-FEY =gt E) W) ] (Magnesium  bisoxine [alias, bis(8-
quinolinolato)magnesium(I1)])

0-3: B A[WMZ{f}-8-F =g e}t E)o}A(11)](Bis[benzo{ f }-8—quinolinolatolzinc (II))

0-4: H 2= (2-WE-8-F g =gt E) LT H (11D - un-F4-H 2= C2-vWE-8-FA & =gt ) &Fr w5 (111 (Bis(2-
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[0417]

[0418]

[0419]

[0420]
[0421]

[0422]

[0423]

[0424]

[0425]

S=50 101246285
#71 BAES G, B4 T4 AR 9402 AT BANS A B ot A7k B 91
AR 5EH Af7E e AdA Zolrt U BAE IR EAEY EFES AT S . oA
WH, BAE Lt EFRE S0l BAES olEd AW A Bt g% dwson, B4 o5
2HE0] A wjde] M= tE & gdnk. o]Zle] AT w, AEES ofdAAR Edrh. o ddAY] ¥ B2
Aol Grant and Hackh 's Chemical Dictionary, Fifth Edition, McGraw-Hill Book Company, page 31304
WA = Qlvk. Ao 20 ek JHEFA Rl M ARE oA okAE# EAE Al 2 EAe] sH-APolERIAE
[o}lob A= e All-8-2 (8H-cyclopent [alacenaphthylen-8-one) 2] Mt Fxe} F3tolA wkS-sl=X]o ]3] o]
BAASS ART 4+ e Azl @ dolth. old SAeelA, T ol4AA EM2 @ ENre] Fsairt. ¥ ow
BE ANk 101 B THeR el wxbse] of 3 ol59 SolH A ded g Bwk oy ofd
53 #8E BE oJAEASS U= S dopof ok w3k, 2 dd o SFES G o] olddAE
o 5 oY mE oY g-Al FEAE[H AU IEA-8-2 FREVE FER A5 ARHA %o
goohe F2E R PR 1R 119 SRR sk 49 AR PEES L9 5 Aok

B e shghE, ENlS o AlgelA ofEd diz

ot

P st

o-DCB

0 ETM-1

7, 9-tfo] W Y-8lI-Alo] FZ F E [o] Jol AL} Z E #-8-2(1):

7,9-trol | d-gl-Ato| F 2 A E [o} oA - #ll-8-2 (5 obA|ALo]ZF2)(1)& W. Dilthey, I ter Horst and W.
Schommer; Journal fuer Praktische Chemie (Lezpzzg), 143, (1935), 189-2109] <=Aol ulg} wrHEwkst =&
2 A =3t

8-[1,1'-v}fo] 7Y J-4--7, 10-t]-o] | Y ZZ erel] (ETHI) :

ol MAto] E2(12g, 33.6mMole)¥ 4-wlold|dolAE A (9.0g, 50.5mMole)S 2AIFF &9t LER-Tlo|EZ=
(100mL) el A 7tEste] F=dA Faksict. vbeS Wzbsha, wee(20ml)2 st 1A7F 59k A2
wHksIITE, AR d2 =@ 3 E osta, wWEeER @ AFsta Azt AdE EMIY 7E,

17.4g. tlupo]2 A zol] A&7 A, EINIS 220°C/10 mn Hgoll A A At

/K]}\CI] 2:
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[0426]

[0427]
[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

SS50l 10-1246285

w2 gghE ENRE vt Aol oksd = ddsiql:

? )]
o-DCB
Ph = —H
Oy men ()
0’9 on
@ e @ e
ETM-2 )]

S-HZHOA LT HF]=(2):

S-HEROIMUYZAF=(2)S Gordon H. Rule and Samuel B. Thompson; Journal of the Chemical Society,
(1937), 1761-17632] =A< ulz} wHankst =82 A 231t

3-H Z -7 9-r]o] 5 d-8l-ALo] FZ FH E [0} o)A L} Z & dll-8—(3)

1,3-trol#| ol A E(17.5g, 83mMole)S wEHS-(240ml)oll &efadlar 65CE 7}L3} ) g
TdlF=(2),(20g, 75mMole) S H7MSItE. Az Jde F mutE dAEAS M- uﬂ%mé KOH(100mL ,
100mMole) 2 w27 AslstHA] A, H24 AFdE] SA] JAAHAT. EFES =

AEla, W2AE T onstgt. Ao zﬂg e, odEHZ & At Azt APER)Y &
(31g).

3-HZH-8-[1 1'-vlo]FHY J-4-Y-7, 10-c}o] 7 d ZZ2tEl](4):

3-B2X%-7 9-tlo]dd-8H-Alo] FEZHAE[o}], (20g, 46mMole) L 4-H Dol (12.3g, 6.9mMole)S 2A|%F
ob czx-to]Fz2MA(100nL)oA 7Fgste] F=HA SFsct. Anz d& %0”—% Wzbsla weke
AR TH(150mL) . 14179 34 woF AAEL wre 3 uA 2 A43EA. AAAE F&(4), 22g.

8-[1,1'-H}o]F) Y [-4- -3, 7, 10-Ec}o] 5|9 Z-F & (ETNZ2) -

Hﬂo}ﬂ

1 -vlo] 3 d ]-4-24-7 10-tho] I ZF el (7.2g, 12mMole), HEIA(Ego]ddE
(0)(0.44g Z2PAUE 7|22 3-mol-%) L #HIHEA(1.8¢, ldmMole)S EFA(100nL) ol dErs}sd
A w2 2 wukelgllh. o]l 2M-Na,C03(14mL) S A 7bsh 3 o ek8-(20mL) S A7bsta E3ES

For wEd SRah. of ERES Aeow Wrey HEg(l00)® Aseth. 4 1
i, B, W @ oz A AHsn Axagch. 4% S BN, 5.lg. tulels Alzel ALgs] A

o, ETM2Z 260°C/10 mm Hgoll A %3319},

A 3: Yule]2~E 3.1 WA 3.69 Ax
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[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]
[0445]
[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

SS50l 10-1246285

d#H o] EL fulo]AE(3.1 WA 3.6)& v walog Axdrt:

719 A8 AAR Felo] &9 At

e
o

1. F50 & QAF-FA-48HE(1T0) 9] 85mm o2 FH 2]
ol 2o A A FskaL oF 18§t Aba Eebzrtel] =Skl
2. IT0 9ol US 6,208,0759] 7]&% thZ CHF:9 Zek=v-x1d F3ol o0& 1nm E3FeA(CF) HAe-FU=5
(HILD & Z&3F3T.

3. B telstelebA|e[2,3-1:2", 3 -h]F AR ATt R e B O] S5 HIL2RA 10mme] 5712 S28kgit.
4. & Ae-aF AR 44" -9 A IN-(1-zE)-N-s dopr e Jute] A d (WB) 9 5§ 1200me] FAIZ S28}k3l
o}.

N

5. 2% %o 10nm TCTAS] A E A58 F2eFAT).
b2

6. % 1o Ug®E T2E A" D 4% AN B33 EHE [r(piq);= ©]Fol X 20nm F=(LEL)S ZZ3)9iT).

|

. Bphen®] 20nm HA-4=4%(ETL)S LEL A JF Z23}it}.

oo

. Bphen ¥ 1% 21F &59 35mm AA-FUS(EIL)S EIL ol A3 F2shslrt.
9. T o2 100nm &2 LFu|ES EIL Ao 238t 222 FA4sst).
471 =X EL Yutel~E5e) FaS dnsth. a7l o gulo]~E FREA dls] Bestr] s dxd

=
Atk oA FAE trte]l=2ES 20mA/em o FE AFolA Y &S HA
T

gl ir
6}913 | }E £ 19 yehdtl. T2 1000nitsoll A Hx o] 50% 7HAsk=d Fask 4 A7ko]t}.

L — 2

M
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[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

SS50l 10-1246285

s A3E
AL A & LEL T& as CIE, CIE, Tso
() et (cd/N)
(Volts)
3.1 TAE A 4.0 9.33 0.673 0.325 261
(B alof)
3.2 ETM2 4.0 7.75 0.670 0.325 592
(& 9d)
3.3 ETM1 4.2 12.7 0.670 0.328 1400
(& 9d)
3.4 ETM21 4.2 10.9 0.671 0.327 710
(& 9d)
3.5 ETM22 4.3 11.6 0.672 0.327 850
(& 9d)
3.6 T2E B 4.1 0.08 0.429 0.450
(B alof) -
% 1A, E2E A 2 dyol We] vhe) gl A wF Qd SHEE Uig dityos AR H S
Eolt}., 32E By ZFHE FAEE Ao A2 (annulated) 2EE 717 EFSdo|ty, ERRE B o
Hol tulo]AE9] T WHollA b2 Hla YulolxEHT AR Hojuhw | Hetd 77 flAY 91 25
Z7bstth. diREe] Agd, a8% dd Az Wz}

. Z2E BE W% e 588 7HAY 88 S+ gl
PN

a2~ EY ol Feje] FFTH FEAESo]l FFE UehdE o o= 440me] W9l
A A 7bs wgo] gl S Tk

AAof 4: Hule]AE 4.1 WA 4.29] Ax

T EL tufo]~(4.1 B 4.2)F LELOIA & 20| YEld S2E 9 oty Yetd 4 % EHEE ARslo] 4
Al 3ol A of gFo] WA o ® AT

d

STX2EC

EEREE
B
AN
Ix
TN
I Y o
/
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[0460]

[0461]

[0462]

1
uei)
i)
|
i

SS50l 10-1246285

AR o LEL TE AY oy CIE,

&:0=1D) (Volts) (cd/N)

4.1 FTAREC 4.9 0.85 0.401,0.534
(H]ae)

4.2 ETM21 4.1 0.48 0.380, 0.501
(H] 3 e)

F5o 4y

100 OLED

110 7|5

120 &=

130 g&-FY5(HIL)
132 g&-F&5(HIL)
134 W35 (LEL)

135 7 &= A}k (HBL)
136 AA-445(EIL)
138 AA-F945(EIL)
140 ==

150 ALY/ AF o
160 A7) wjA
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=y
=l
OLED 100
160

\ Ve 140
=7 138

an-wusEn |
136

HX-4SS(ETL) f
135

az-neamey [
150 134

\ 22 (LEL) S
7 , 132

Ho/Ez szassemy |

AX

130

FE-FLS(HIL) f

120
o= S
110
J S
160
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=02
EL AHEH - — = CIHIOIA 1
@ 1.0 mAent ClHtOIA 3
—eo— [|HIOIA 4 ]
0.010 | |
\§— ! ’/ i
LH 4 ]
S 1
- 0.005 | .
w
0.000 |- 4
"ll'lll!.l"lllTTfll"ll' l'.llill"l"lll'l'l!"
350 400 450 500 550 600 650 700 750 800
& (nm)
=93
| ELAmEN ———TCIHIOIA 6 .
@ 1.0mAcni’ - - = ClHOIA 7
0.010 } ~
“‘g ]
S
LH i ]
[N
o 0.005 | -
0.000 |- -
l"'li'llU'I'I""'I"IIlll'l"_'Yl'l'IIl"""ll'l'
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