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AEFOREA, AFF o4 B JFol AALEFOR BAHE AL PAT F Utk

AatdSe] g4 AI3AET ELS T4 wHoeR ¥ 5z 9 27 I"ste AAIE ¢ glon,
AEards B4 A 5H AgEA= Fov, ngAsiAle (8-stol=EZAFmEEdE)Ew(Lig), H&
(83l =EA2-WE F E2 EUE)-dF ] 5H|H 5 ALo] =(BAlg), BFRAFX=Z9Ql (bathocuproine, BCP) % LiF
TS AT Y

27 AAGES BWH AAFYSEIL) BE2S S44Q0 WHoR ¥ dF57 e 23 IYI AxFY
S A%, olu, ARREHE ARFSIT EFY AS 5Es] AgEA gow, wigrAeAles LiF, Lig,
Li20, Ba0, NaCl, CsF 59 23S 2188 4 3l

Ao, 47 AAFNE BHd 3 2AL FAHQ wow AF dFAsd 252 dAH.
ofu, AHEHE $5§ BARE AELD, TFUEGND, FFVE-SEQAILD, 24, BHad#0g), o

L=
=
- QT oFTH -2 lghe) SO AE St me AR §71071 s A s
QAEFA(IT0) Et WERIFIA(120)E AHgstel o] Fabg

B ougel WE 7] AANY At AL vl L8 £4, 5 FH/ATFUF/ATSET/ DA/ ATAG
SAAGES/AAFUE/ ST o AxsE P, 1 v SF/AAFE/ AAFEE A TS/ L
PH/ABEEF/ATFAS/FTY) AR Axsel By,

Sof asl] MEETh e, ¥ owye seE
B Ao fFEES sl cAAE Pt o

S = [1-119] 34

500 mL ¥HgEE~Fo] 3,6-UHZRI T 20g (84.08mol), 2-HEZHAHHEAF 35.09¢ (210.2mmol), EE}

ﬁ?}iﬁ]O]E 34.9g (252.24mmol), EEZ}EAvwFehFE 3.80g (3 36mmol), Tho] &4t 250ml¢} Z55 50ml =
A 16A17s e SFuntdt, wkg T8 ¥ HIREddos FEse] Fedal vtadlgos Hxste] oy

o}i, el 7eh w5 H, APy ARviEIeER ZeAAlste] wAaAle] kAl shekE [1-1]

16.26g (60%)< 5383t

Z7H4) FE [1-219 A=
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SIHS31 10-2014-0016803

500 mL HEEEEaFC HAA BH7IA F3tE [1-1] 16g  (49.65mmol) % EFHEEAT  39.07¢g

(148.94mmol) el 1,2-t]FZ 24l 250mLE Wil 140ColA 16A17Hser wukeh 5 H2o2 JYZAA nhes &
ZohaL, weE 500mlel] 7hete] AAs; sfo] wmAjaiAe] 1A SH3HE [1-2] 10.4g (81%)E 533t

SA FFE [1-3]9 A=

250 mL WHEEFepael] kAl 3H3HE [1-3] 10.4g (40.22mmol), H.ZEWIAl 6.0g (38.2mmol), AFE|ERFA]

T 5.8g (60.33mmol), FElwolAlHel= 0.09g (0.40mmol), E;qa FEx~A 0.16g (0.80mm01)0ﬂ =5
150 mLE ¥l 33 AR S apkelgivh. Wk FE F HIFRERHEoR FE3e T3t nfadlgos
sto] ofistal, o@ele 7t wE5S F, AEybA AEvtEafE2 BEAAste] nlA Ao FHA 8§
[1-3] 7.41g (58%)S 539tk

ﬂHﬂ N =

3 (119 A=

FASEE [1-3]7 TLs WHoe= FHAs)
1,3,5-Eg]o}x 9.48g(24.42mmol) & Al&-3lo] =

1

ol

& [1-3] 7.41g(22. 2mmol)3ﬂr 2-(3-E2RHAd)-4,6-t]Hd-
BACl ZA s [1] 9.97g (70%)S $53+3iT).

e

471 wkeAl 1o] ol whet, e 1WA 809 Setes Alxstlen, o AdE §h] [Al2EL ()] A
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[RI25E (B ]
HEE 'H HMR (300 MHz, CDClal MS/FAB
HE (&) (M)
g 8.64(d, 2H), 8.18(d, BH), 7.99(s, 1H), 7.84(d, 2H), 7.48~7.15(m, -_
17TH)
8.64(d, 2H), 8.18~8.13(m, 2H), 7.99(s, 1H), 7.84(d, 2H), 7.69(d, 4,
: 7.48~7.168(m, 17H) P40
8.64(d, 2H), 8.50(s, 1H), 8.20(d, 3H), 8.10(s, ZH), 7.84(d, 2H),
’ 7.48~7.310(m, 15H), 7.23~7.15(m, 4H) P
3 8.64(d, 2H), 8.16(d, 1H), 7.98(s, 1H), 7.84(d, 2H), 7.75(d, 4H), 793
7.48~7.31(m, 17H), 7.25~7.15(rm, 8H)
8.64(d, 2H), 8.20~8.13(m, BH), 7.989(s, 1H), 7.84(d, 2H), 7.76(d, 4H,
° 7.48~7.15(m, 21H) T
. 8.71(d, 2H), 8.64(d, 2H), 8.60(s, 1H), 8.20(d, 1H}), 8.10(s, ZH), 791
7.84(d, 2H), 7.78(d, 2H), 7.48~7.31(m, 17H), 7.23~7.156(m, 8H)
4 8.64(d, 2H), 8.18~8.14(m, 3H), 7.99(s, 1H), 7.84(d, ZH), 7.60(s, 2H), 558
7.48~7.31tm, 21H), 7.25~7.15(m, 4H)
. 8.64(d, 2H), 8.18(d, 1H), 8.13(s, 1H), 7.99(s, 1H), 7.84(d, 2H), 290
7.65~7.60(mn, 4H), 7.48~7.31(m, 21H), 7.23~7.15(m, 4H)
8.64(d, 2H), 8.60(s, 1H), 8.20~8.10(m, BH), 7.84(d, 2H), 7.60(s, 1H),
? 7.60~7.31(m, 22H), 7.23~7.15(m, 4H) o
- 3.99(s, 1H), 8.64(d, 2H), 8.39(d, 1H), 8.18(d, 3H), 7.989(s, 1H), st
7.90~7.82(rm, 5H), 7.49~7.106(m, 16H)
8.74(d, 2H), 8.34~8.23(m, 3H), 8.08(s, 1H), 8.00~7.79(m, &H},
! 7.59~7.25(m, 16H) o
" 8.74(d, 2H), 8.80(s, 1H), 8.30(d, 3H), 8.20(s, ZH), 8.00~7.92(m, 5H), 568
7.73(d, 1H), 7.59~7.47(m, 13H), 7.33~7.25(m, 4H)
9.09(s 1H), 8.74(d, 2H), 6.49(d, 1H), 8.28~8.24(m, 2H), 8.09(s, 1H),
- 8.00~7.92(m, BH), 7.70(s, 1H), 7.69~7.25(m, 20H) o
o 8.74(d, 2H), 8.34~8.23(m, SH), 8.09(s, 1H), 8.00~7.87(rn, GHJ, 65
7.76~7.70(m, 2H), 7.69~7.2b(m, Z0H)
15 8.74(d, 2H), 8.60(s, 1H), 8.30~8.20(m, 5H), 8.00~7.92(m, 5H),
7.73(d, 1H), 7.59~7.2b(m, 21H) e
i 9.09(s, 1H), 8.74(d, 2H), 8.65~8.49(m, 2H), 8.28(d, 1H), 041
8.09~7.92(rn, 9H), 7.61~7.46(m, 12H), 7.33~7.25(m, 4H)
8.74(d, 2H), 8.55(m, 1H), 8.34~6.23(m, 3H), 8.09~7.87(m, 10H),
' 7.61~7.46(m, 12H), 7.35~7.2b(m, 4H) e

_29_



SIHS31 10-2014-0016803

6.74(d, 2H), 8.60~8.55(m, 2H), 8.46(d, 1H), 8.30(m, 1H), 8.20(s,

18 ZH), 8.10~7.92(r, 7H), 7.73td, 1H), 7.64~7.50(m, 13H), 734
7.33~7.25(m, 4H)
8.74(d, 2H), 8.60ts, 1H), 8.30(m, 1H), 8.10~7.94im, 5H), 7.78(t, 1H),

19 7.60~7.50(m, 8H), 7.36~7.25(m, 5H) o

oy 8.74~8.70(m, SH), 8.09(s, 1H), 7.94(d, 2H), 7.80~7.79(m, 3H), -
7.87~7.48(m, 9H), 7.33~7.2b(m, 4H)

. 8.64(m, ZH), 8.50(s, 1H), 8.32(d, 1H), 8.20(t, 1H), 7.84~7.82(rn, 3H), B
7.53~7.32(m, 10H), 7.23~7.15(m, 4H), 7.00(d, 1H)

- 8.64~8.60(m, SH), 7.84(m, ZH), 7.70~7.69(m, 4H), 7.56~7.57(m, -
4H), 7.48~7.35(m, BH), 7.23~7.15(m, 4H)
9.61(s, 1H), 8.64(m, 2H), 8.18(m, 1H), 8.06~7.99(m, 2H), 7.84(m,

@ ZH), 7.74~7.73(m, 2H), 7.48~7.35(m, 8H), 7.23~7.15(m, 4H) o

- 8.64(d, 2H), 8.60ts, 1H), 8.20(m, 1HJ, 5.00~7.84(m, BH), 7.63(m, S
2H), 7.48~7.31(m, 11H), 7.23~7.15(m, 4H)
8.64~8.60(m, 3H), 7.99(m, 1H), 7.84~7.79(m, 3H), 7.69~7.63(m,

= 3H), 7.48~7.31(m, 10H), 7.23~7.15(m, 4H), 7.09{m, 2H) o

i 8.64(m, 2H), 8.18(m, 4H), 7.84(d, 2H), 7.69(d, 2H}, 7.58(m, ZH), 542
7.48~7.310m, 11H), 7.23~7.15(m, 4H)
8.64(d, 2H), B8.11l(s, 1H), 7.84(d, 2H), 7.69(d, 6H), 7.58(m, 2H),

4 7.48~7.31tm, 11H), 7.23~7.15(m, 4H) -
8.64(d, ZH), 8.20(d, 4H), 8.10(s, 2H), 7.84(d, 2H), 7.61(d, ZH),

- 7.48~7.31tm, 13H), 7.23~7.16(m, 4H) o

- 8.64(d, 2H), 7.84(d, 2H), 7.48~7.35(m, 7H), 7.253~7.15(m, 4H), 508
7.11~7.06(m, 6H), 6.87(m, ZH), 6.53(d, ZH)
8.64(d, 2H), 8.18(m, 4H), 7.84(d, 2H), 7.48~7.31(m, 11H),

0 7.23~7.15(m, 4H) 9

" 8.64(d, 2H), 8.53(s, 1H), 7.89(d, 2H), 7.69(m, 4H), 7.48~7.15(m, -
15H}

32 8.64(d, 2H), 8.204d, 2H), 7.84(d, 2H), 7.48~7.23(m, 15H) 438
8.75(d, 2H), 8.64(d, 2H), 7.84(d, 2H), 7.61(t, 1H), 7.48~7.35(rm, 5H),

# 7.23~7.15(m, 4H) sl

44 8.70(m, 3H), 7.84~7.79(m, 3H), 7.66~7.63(m, 2H), 7.48~7.16(m, g
14H}

- 8.70(d, 4H), 7.84(d, ZH), 7.70(d, 1H), 7.57~7.35(m, 6H), 4553

7.23~7.15(m, BH)
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8.64(s, 1H), 8.64(d, 2H), 8.06(d, 1H), 7.95(m, 2H), 7.84(d, 2H),

36 463
7.700t, 1H), 7.48~7.35(m, BH), 7.23~7.15(m, 4H)
- 9.64(s, 1H), 8.64(d, 2H), 8.01~7.84(m, BH), 7.69(d, 2H), 558
7.48~7.15(m, 12H)
8.64(d, 2H), 8.28(d, 1H), 7.96~7.81(m, BH), 7.68(t, 1H),
& 7.50~7.35(m, 6H), 7.23~7.1b{m, 4H) =
33 8.64(d, 2H), 8.11(d, 1H), 7.84(m. 3H), 7.53~7.15(m, 13H) 452
9.00(d, 1H), 8.85(s, 1H), 8.64(d, 2H), 8.51(s, 1HJ, 6.40(d, 1H),
40 7.84(m. 3H), 7.48~7.15(m, 9H) e
" 8.54(d, 2H), 8.27(d, 5H), 8.08(s, 1H), 7.93(d, 2H), 7.57~7.24(m, -
17H)
8.54(d, 2H), 8.27~8.22(m, 2H), 8.08(s, 1H), 7.93(d, 2H), 7.78(d, 4H),
- 7.57~7.24(m, 17H) o
4 8.59~8.54(d, 3H), 8.28(d, 3H), 8.18(s, 2H), 7.93(d, 2H), -
7.57~T7.24(m, 19H)
8.54(d, 2H), 8.29(d, 1H), 8.06(s, 1H), 7.93(d, 2H), 7.84(d, 4H),
* 7.57~7.24(m, Z5H) 70
i 8.54(d, ZH), 8.29~8.27(m, 6H), 8.08(s, 1H), 7.93(d, ZH), 7.84(d, 4H), 849
7.57-T.24tm, Z1H)
8.80(d, 2H), 8.59~8.54(m, 3H), 8.29(d, 1H), 8.19(s, ZH),
w 7.93~7.87(m, 4H), 7.57~7.24(m, 25H) w
8.64(d, 2H), 8.27~8.23(m, 3H), 8.08(s, 1H), 7.93(d, 2H), 7.69(s, 2H),
4 7.57~7.24(m, Z5H) 70
i 8.54(d, ZH), 8.27~8.22(m, 2H), 8.08(s, 1H), 7.93(d, 2H), 549
7.74~7.891d, 4H), 7.57~7.24(m, Z5H)
8.59~8.54(m, SH), 8.29~8.18(m, BH), 7.93(d, 2H), 7.69(s, 1H),
“ 7.59~7.24tm, Z6H) o
- 8.08(s, 1H), 8.54~8.48(d, 3H), 8.27(d, 3H), 8.08(s, 1H), o
7.99~7.91(m, BH), 7.58~7.24(m, 16H)
8.45(d, 2H), 8.24~8.13(m, 3H), 7.99(s, 1H), 7.90~7.89(m, 8H),
ot 7.49~7.15(m, 16H) e
e 8.50~8.45(m, SH), 8.20(d, 3H), 8.10(s, 2H), 7.90~7.82(m, 5H), 45
7.63(d, 1H), 7.49~7.40(rn, 13H), 7.23~7.15(m, 4H)
. 8.99(s, 1H), 8.45~8.39(m, 3H}, 8.18~8.14(m, ZH), 7.99(s, 1H), s

7.90~7.82(m, BH), 7.60(s, 1H), 7.439~7.15(m, Z0H}
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8.45(d, 2H), 8.24~8.13(m, 3H), 7.93(s, 1H), 7.90~7.82(m, GH),

> 7.65~7.680(m; 2H), 7.49~7.156(m, 20H) v
. 8.50~8.45(m, SH}, 8.20~8.10(m, 5H), 7.90~7.82(m, 5H), 7.63(d, 491
1H), 7.50~7.15(m, 21H)
8.99(s, 1H), 8.45~8.38(m, 4H), 8.18(d, 1H), 7.99~7.82(m, 9H),
% 7.51~7.35(m, 12H), 7.23~7.16(m, 4H) &
8.45(d, SH), 8.24~8.13(m, 3H), 7.99~7.77(m, 10H), 7.51~7.35(m,
¥ 12H), 7.23~7.15(m, 4H) o
B 8.60~8.45(m, 4H), 6.36(d, 1H), 8.20(d, 1H), 8.10(s, ZH}, 8.00~7.82 e
{rn, TH), 7.63(d, 1H), 7.54~7.40(m, 13H), 7.25~7.16(m, 4H)
8.50~8.45(m, SH), 8.20(d, 1H), 8.00~7.84(m, BH), 7.68(t, 1H),
i 7.60~7.35(m, 8HJ, 7.25~7.15(m, 5H) o
g 8.60(s, 1H), 8.46(d, 2H}, 7.89(s, 1H), 7.84(d, 2H), 7.70~7.69(m, 3H), £
7.57~7.368(m, SH), 7.23~7.15(m, 4H)
8.70~8.85(m, SHJ, 8.52(s, 1H), 8.40(s, 1H), 8.04~8.02(m, 3H),
! 7.73~7.35(m, 14H), 7.20(s, 1 >
s 8.80(s, 1H), 8.85(s, 2H), 8.04(s, 2H), 7.90~7.89(m, 4H), Egi
7.78~7.55(m, SH), 7.43~7.36(m, 4H)
9.81(s, 1H), 8.86b(s, 2H), 8.38(s, 1H), 8.26~8.19(m, ZH), 8.04(s, 2H),
. 7.94~7.93(m; gH), 7.66~7.55(m, 8H), 7.43~7.55(m, 4H) oo
- 8.70~8.85(m, SH), 8.40(s, 1H), 8.20~8.04(m, 6H), 7.89(s, Z2H), st
7.68~7.35(m, 15H)
8.80(s, 1H), 8.65(s, 2H), 8.19(s, 1H}, 8.04~7.98(m, SH),
° 7.89~7.83(m, SH}, 7.66~7.28(m, 16H) o
- B.6b(s, 2H), 8.38(s, 4H), B8.04(s, 2H), 7.89(s, 2H), 7.78(s, 2H), -
7.68~7.35(rn, 15H)
8.65(s, 2H), 8.33(s, 1H}, 8.04(s, 2H), 7.89(s, BH), 7.78(s, 2H),
o 7.68~7.35(m, 15H) o
o 8.65(s, 2H), 8.40(s, 4H), 8.30(s, 2H), 8.04(s, 2H), 7.81(s, 2H), 595
7.66~7.35(mm, 17H)
& 8.4b(d, 2H), 7.84(d, 2H), 7.46~7.11(m, 17H), 6.87(m, ZH), 6.53(d, s
2H)
70 8.450d, 2H), 8.18(d, 4H), 7.84(d, ZH), 7.46~7.15(m, 15H} B2z
B 8.50~8.45(m, SH), 8.20(d, 2H), 7.84(d, 2H), 7.48~7.16{(m, 17H), i

7.01(m, 1H)
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8.63(s, 1H), 8.46(d, 2H), 7.84(d, ZH), 7.69(d, 4H), 7.48~7.16(m,
T JBH) 620

. 8.75(d, 2H), 8.45(d, 2H), 7.84(d, 2H), 7.61(t, 1H), 7.48~7.35(m, 5H), -
7.23~7.15(m, 4H)

i 8.6(s, 1H), 8.45(d, 2H), 7.84~7.79(m, 3H), 7.66~7.83(m, 2H), -
7.48~7.09(m, 14H)

. 8.6(s, 2HJ, 8.45(d, 2H), 7.84(d, 2H), 7.70(d, 1H), 7.57~7.35(m, EH), -
7.23~7.15(m, BH)

o 9.64(s, 1H), 8.4b(d, ZH), 5.06(d, 1H), 7.86~7.95(m, 2H), 7.84(d, ZHI, 8
7.70(t, 1H), 7.48~7.35(m, BH}, 7.25~7.15{(m, 4H)

9.64(s, 1H), 8.46(d, 2H), 8.02~7.84(m, BH), 7.69(d, ZH),
7 534
7.48~7.15(m, 12H)

8.4b(d, 2H), 8.28(d, 1H), 7.96~7.81(m, bH), 7.66(t, 1H),

T8 517
7.60~7.35(m, 8H), 7.23~7.16(m, 4H)

T4 8.4b(d, 2H), 8.11(d, 1H), 7.84~7.82(m, 3H), 7.53~7.156(m, 13H) 517

4 8.00(d, 1HJ, 8.85(s, 1H), 8.51~8.40(m, 4H), 7.84~7.81(m, 3HJ, K4

7.48~7.35(m, BH), 7.25~7.16(m, 4H)

B owme ud Aae Anan. 2y, av]e Axds -
! A7k a1l AAde olate] #AHE AL ohirk. dv)e] A

=2
=
ol e deld gl sl Hds £4, wad & Ak

Hlnd 1

sh7] 8}shAl a2 A E SHES AW 54 T2ER AREStA, 7] gEHA c®2 IAHE SRES J9
A ERER AFR8ta, 2-TNATA(4,4',4"-tris(N-naphthalen—-2-y1)-N-phenylamino)-triphenylamine)< A&FY
= 522 AME3FaL, o-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) & RA&545 Sd=E AME3}

o, t&y 2o FxRE zZtE= FHFAAE AZAsR T 1T0/2-TNATA(80 nm)/ a-NPD(30 nm)/3}8HEa+3}3H&
c(30 nm)/Alg3(30nm)/LiF(0.5nm)/Al(60nm) .

= Y (Corning)AFe] 15Q/cm2(1000A) ITO 2] 7192 50 mm x 50 mm x 0.7 mm 7|2 ZebA ofAlE
olaxrd UFIH Fe B FoA 7 158 ek 259 AAT F, 307 ¢ UV oF AA s AFESHGIT).
£ AT FFete] 80 nm FAC ATFUTS AT, AV HIFHST AR,
a-NPDE %1F F2Hste] 30 nm T”ﬂ«] ATTFETE AU, 7] AIFEST Aol s a2 BAEHE
2 2 FAHE = (EBE1100)S e &S
= Aol Alg3stEES 30 nm«] FAR gFAst
0.5 nmm(AAFLS)H Al 60 m(FNAE)E &=

i }
FuAe Azssr,

H

—.~
2

2L B0

lo o

b 9
)
X

o Y o

ol MuAE lolzha Fnt

R
kl
£
)

0

7] 8h5h4 bE EAHE SEES QF B4 A2 AgSa, ] B84 o2 BAHE FFES AY 5
[e]

Al =R ER A3}l 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)S B&5+
= 522 AM83FaL, o-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) & RA&545 Sd=E AM&3}
o, B&¥ e xS e fRRARE AZE Tt 1T0/2-TNATA(80 nm)/ a-NPD(30 nm)/3}&Eh+3}3 =

c(30 nm)/Alg3(30nm)/LiF(0.5nm)/Al(60nm) .

=== FYY(Corning) A 15Q/cm2(1000A) ITO 2] 7]#S 50 mm x 50 mm x 0.7 mm I7| 2 ZE}A ofAlE
oAz 4FH FFgt F FAA 7 168 B 2T AAg =, 308 2t UV &F AAS I AFE-SSIT.
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[0120]

[0121]

[0122]
[0123]

[0124]

[0125]
[0126]

[0127]

SIHS31 10-2014-0016803

A7) 713 A 2-INATAS XE ZZale] 80 mn 5719 ATFUZS ATt A7) ATFUS A,
a-NPDE 21& F2ste] 30nm 79 Xé%‘?%%% & %

shebe o i‘rﬂ*—" c® FAHE= e (= 10‘7)
3 Foll Alg333ES 30mme] FA . A
(AAFAZ)7 Al 60mm(F|AE)2 —’j—i]—@gi Agsaste], & 39 FAIE vhoh e fFUEg

0.5
A= XﬂZ:éPiiD‘r. ol& WA E 20]2kar g}

lru ““
2

AA e 1~86.

2)
o 13 FLI wHo g [T0/2-

a
FEES IY =4 ST2E gFgEZ 77t o]&3 RS ALt Y] nla
TNATA(80  nm)/ a-NPD(30 mm)/[$1%% =4 F2E F3E 186 = 3t +  33Ec(10%)](30
nm)/Alq3(30nm)/LiF(0.5nm) /A1 (60nm) 2] FZ2& Zt= F71LAFAAE AZ39T. ol& 72 A& 1 WA 869]

ghar 3ot

Brkel 1 WIS 1, 2 R AE 1809 W% 54 B7
HRAE 1, 2 2 AMF 1~800 tl3le], Keithley sourcemeter "2400", KONIKA MINOLTA "CS-2000"& o]-&3}
%%‘?‘]E, %%i%, %%E}i% 7—}7—]— 3517]—“8]—qu 1 75}7,]-% {5]_7] [Z‘“S ;FL(FT) ] I%E]rlH E]— }2}7] }\g%%
511~517nm HeIoNA =54 o] A gk-s HAFUA

Mo &
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[0128]

[0129]

[AI3E(F) ]

e jéé ;—:é e | #E | ze | vmwa

o, o OP. ¥ [cd/n?] [cd/4] [nm]

B HE ] a c 6.72 2372 259 511

HudE 2 b e B.41 2513 25.1 513

1 1 . 5.3 3562 35.62 513

2 2 @ 5.1 3417 34.17 516

3 3 ‘@ 5.5 3455 34.55 513

4 4 R 5.3 3433 34.33 511

5 5 - 5.2 3530 35.3 El1

3 B 5 5.0 3412 34.12 516

7 7 % 5.8 5554 35.54 516

8 8 R 5.3 3501 35.01 513

g 9 " 5.6 3449 34.49 516

10 10 & 5.2 3500 36 511

11 11 R 5.9 3216 3216 517

12 12 o 5.7 3370 33.7 516

13 13 . 5.l 3236 32.36 El5

14 14 @ 5.6 9552 g5.50 513

15 15 R 5.7 3372 S 514

16 16 " 5.4 3333 3388 515

17 17 & E.5 3380 93.8 El1

18 18 % 5.8 3406 34.06 511

19 19 R 5.1 3474 34.74 512

20 20 - 5.2 3443 34.43 515

21 21 “ E.1 3543 35.48 513

22 22 R 5.4 3405 34.05 517

23 23 R 5.4 3289 32 .89 512
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ad 24 3387 35.87 514
2k 25 3434 34.64 512
2b 26 3282 32.82 515
a7 Z 3483 34.83 512
28 28 3373 33.73 513
29 29 3320 33.2 515
30 30 3527 35.27 514
3l 31 3500 33 514
32 32 3573 35.73 518
33 33 3371 33.71 516
34 34 3249 32.43 515
85 85 3539 35.99 512
36 36 3470 347 516
37 37 3281 32.81 514
38 38 3516 35.16 511
39 39 3430 34.3 517
A0 40 3593 36.93 511
41 41 3223 32.23 511
42 42 3549 35.48 518
43 43 3248 32.46 518
44 44 3588 35.88 511
45 45 3385 33.85 513
46 46 3205 32.05 514
47 47 3295 32.85 511
43 43 3216 32.18 518
49 49 3507 35.07 514
50 50 3497 34.97 513
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[0130]

[0131]

[0132]
[0133]

[0134]

SIHS31 10-2014-0016803

51 51 c 5.6 3361 33.61 517
52 52 i 5.8 3392 33.92 al5
58 53 @ 5.6 3320 38.2 511
54 54 8 5.5 3571 356.71 511
55 55 c B 3234 32.34 511
56 56 & 5.7 3542 35.42 514
57 57 & 5.7 3457 34 .57 517
58 58 g 5.5 35568 35.58 515
54 54 c &7 3223 32.23 BI7
60 60 i 5.2 3302 33.02 512
&1 &1 B 5.3 3228 32.28 514
Bz 62 c 5.5 3314 33.14 514
63 63 i 5.7 3227 32.27 al5
64 64 @ 5.l 3424 34.24 513
B5 65 & Sl 3576 35.76 511
3] &6 c 5.8 3532 35.32 514
67 67 . 5.4 3301 33.01 514
15 s} i Bl 3509 35.08 513
64 64 g 5.9 3592 35.92 512
70 70 c S 3210 32.1 BI7
Tl ! i 5.8 34869 34.69 511
Ta Ta B 5.2 3347 33.47 511
73 73 c 5.1 3487 34.87 515
4 4 i 5.4 3418 34.18 511
75 75 @ 5.8 3410 34.10 511
fis] 76 & 5.8 3239 32.39 516
T i c 5.9 3283 32.63 516
s 78 o 5.1 32393 32.93 515
74 4 o 5.2 3418 34.18 513
80 80 & B8 3290 2.9 B

71 [ABFEL(FE) Jol Bojx|= nie} o] A& 1 Wx] 802 W& 1, 20 wlsto] g+

AT

Hrtd 2: BB E 1, 2, € AE 1~ 809 93 54 H7}

H

H]ﬂ’}g—‘a 1

N}

il

)
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ZEo® o] 97%0 =Eeks ARbe 7t SAske], 1 AE &) (Al () 1ol YER I
[0135] [A43Ea(FF) ]

22 22 c 90

= T 23 23 . 118

AZ Yo. sigg | sws T 24 % c %
Time[Hoursg]

No. Ho. 25 25 . 100

HREE 1 a ¢ e 26 26 c 107

HludE 2 b c 65 27 27 o 108

1 1 e 109 28 28 . 95

2 2 " 95 29 29 . 105

3 3 . 107 30 30 o g0

4 4 & 104 31 31 . 99

5 5 c 96 32 32 & 91

6 6 & 113 33 i . 102

7 7 . 98 34 34 " 99

8 8 o 112 35 35 " 113

g 9 " 109 36 36 & 90

10 10 & 80 37 g c 94

11 11 & 119 38 38 i 101

12 12 . 106 39 39 & 115

13 13 " 93 40 40 . 109

14 14 & 103 41 41 " 113

15 15 & 93 42 42 & 91

16 16 " 106 43 43 & 95

17 17 & 97 44 44 c 94

18 18 . 104 45 45 " 103

19 19 o 93 46 45 " 96

20 20 . 96 47 47 & 108

21 21 - 103 48 48 c 98

[0136]
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49 49 . 108
50 50 . 107
51 51 & 91
52 52 " 116
53 53 . 100
54 54 . 98
55 55 & 98
56 56 . 115
57 57 . 100
58 58 & 104
59 59 s 109
60 50 . 106
51 51 . 114
62 62 & 118
63 63 " 100
64 64 . 118
65 65 . 86
56 56 & 90
67 67 . 91
68 68 . 93
59 59 & 93
70 70 s 9z
71 71 c 101 5 75 . 118
72 72 . 98 7 77 . 101
73 73 & 106 78 78 . 86
74 74 5 106 79 79 . a4
75 75 . 107 80 80 . 117
[0137]
[0138] A7) [A4ET (B0l Rolx = vpeh o] ME 1 ~ 802> vulE 1, 2 o] njste] &4 54 SA4S Jeh

AF.
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