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GIEEERE T RAEMATEEFNL. S El, KRR LEN
REMEA REAR (CD-R) K[ T LHFENA. AF - LHAMITR
AR FTEALE (DVD-R) MF -~ REBEKSERLTXENE (HD
DVD-R)> , &AM HEXFEAMAMUERBITHERANAR. FHETFRAE
79 W AT B AT A0 R R B0t B2 E M L B S R LR A O F
HHt+ oD 5LE,

A IR FR NG R K A R R R e R T B T TR B Ot 2 pE
HITTEREEMTR. RGEGRWT:

I BIRRERHALEABEREIESHIBROREFELA X,
EPRILEF N EHK, FHARBRERLZHLE, TEHTRAEXR
REMMEHHFARE. :

2. TEBEWD, BERHMAEUNBESRREAMTER X, ALK
WMEBEF YN ABREETFREN R EEEWEE: BMENEL (30) EHM
WA, FEHOARENEEGR. FERFEEEL (30) EE@MENF LR
WAL RESAEERE, PLLESORE, MAEHEREAHE R
7 f) 26 St R B BB A . BT R B B, 4 5T 2T BB ok 4R Ak B Y R
T ¥ 55 o

3. ERNENAR M FHNAREHEZEIENE A XELA/BETRE
#O(DSC) MBMEAH (TOA) WERBHAAEHRETTHA. 48 £
B, N5|ME 6 Rl i 4 BRI BEZE 200 C~ 300 °C A, B I Bk
K, SENREMNHZAGENERF ERAEMNM K, Ko RIEZRK,;
AXERRREATBREZBACRRAFTERATARNMME T M5
REZHEX. I EZFGENBEFHNFREIABULREFFRY
mEEHME.

4 MEXRELERTHAERY, A UBEATHETHRAEKAE

780nm, 650nm M 480nm i, HPWEMBEHRIFHF ELE S 2.1 +
i0.02 ~ 2.8+ i0.14., 5.1 + i0.02~ 2.8 + i0.12 1 2.0 + i0.02 ~

2.8+ 10.1 . THERFFEMXRBLORERRBETHES, HELEM L
RYT —MHEFABLCREARABREZECHNBEERTE.

5. METRHEMEBEEFFEHEHTTRAANE, KRNEA L4 5
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Abstract

Infrared absorbing indolenine cyanine dyes have been used as optical recording
media in compact disc-recordake (CD-R) due to their relatively high photo, thermal
stability and excellent optical properties of their thin films. To develop the optical
recording media digital and next generation high definition digital versatile disc-recordable,
the physical and chemical properties of these dyes must be studied extensively. It is
necessary to study the photo stability, thermal properties and optical properties of thin films
of cyanine dyes which may by used as optical recording media. Because the recording

characters of optical disc is closely related with the above properties of dye materials.

In this thesis, the photo stabilities thermal properties and optical properties of thin
solid films of a series of indolenine cyanine dyes were studied systematically. The main

results are as follows:

1) Similar to other cyanine dyes, the photo stability of indolenine cyanine dyes are
mainly due to the indolenine cyanine dyes are mainly due to the conjugated methine length:
the shorter the conjugated methine length the higher the photo stability of dyes; the more or
less and shorter or longer of the substitutes do not affect much on the photo stability of

dyes.

2) In solution, the photostability is related with the formation of singlet oxygen. In
this paper we have found that the solvént have much effect on the photo stability of dyes:
the higher the value of ET(30) of solvent, the higher the photo stability of dyes. This is mot
only because that the absolute reaction rate between dyes and singlet oxygen is smaller in
solvents with high EY(30) values, but because the generation rates of singlet oxygen
sensitized by dyes themselves are loﬁfer and the life time of singlet oxygen are short in

such solutes.

3) As organic optical recording media, the thermal properties are very important for
their practical application. The results of differential scanning calorimeter (DSC) and
thermal gravity analysis (TGA) indicate that the decomposition temperature of indolenine
cyanine dues are between 200~300 ‘C.The longer the central conjugated methine length,
the more and the longer of the substitutes, the lower the decomposition of the dyes.
Whether a endothermic decomposition reaction or exothermic decomposition reaction
occurred is dependent on the counter anion of dyes, but not on the chemical structure of

dyes. In addition, the decomposition temperature can be lowered by exothermal reaction,




These results are very useful for the selection of proper optical recording media.

4) In terms of the propagation of light in multilayer model, we modulated and
calculated the range of complex refractive index of dye films. The results indicate the
complex refractive index of dye layers should be range from 2.1+i0.02 to 2.8+i0.1 for
optical recording at 780nm, 650nm and 480nmrespectively. Based on these results, a
convenient method for selection of proper dye films with excellent optical properties has

been developed.

5) The optical constants of a number of indolenlenine cyanine films are modulated
and calculated. Several dyes suitable for optical recording at 780nm, 650nm, and 480nm
have been discovered. These results are important for the development of CD-R, DVD-R
and HD DVD-R.

Key words: Optical recording, cyanine dyes, organic thin films, thermal properties,

photostability, optical properties
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P RV TRRE

FE—EHL X IER 7FHH R HR
1.1 XBEFHEHEAY

FRENATERFRSHELHANGRABHEA. FEMNEFULEFHIERE
BYH—1TEELR. UFUFRRUFTHRNETIHLAS, i, —TTA4
XU R2KB(TFT), —KAIERAB K H40KB, M —KAIEOE FH 4
SMB (EFH) . M— ¥ VHSIRER £iE 54 (Full Motion Video) &
10MB, I — 78 LA FMVEE40OMB, ZRERARS. FRFERENY
SUNBEREA LT, BRNBWHRKCRTHE. GRBHATHEREIIR
WERFME. FRFEMTNEMRERX M (Read Only Memory, ROM)., — &
B £ KL B (Write Once Read Many, WORM) % & % o] # & 5 2, (Write and
Erase). ¥ 7N\ FE 4 003 B 8 MKB/sk B BIMB/s.

ABHFHRBARFHL LI ERREBERN. XMBRAEEREHNMET
MR EHEER, TEIAGTHBERUTS (—REImT) £,
EMHEHMEXFEAERFENT T EDBRLETL, AT S B% X 55
HEAFEHRE (WmTHE. REYFEE) SNANFRERBRANRTE. HiF
FIBARBABFEENRGE, AR —BARRAAGES, 2@ URE
F8.

ABFEEARRKEINFR, EFMAEA NN R T ®eE A
BB ME, AF MR AE®IB K (Compact Disc, CD) 1 #k ¥ 4%
(Laser Video Disc, LVD). fFA—FHFXHNEEFHFR, IMBEAREHH
PLOMEFERETH VAR RIRBRKAREE, FS5HE#EAHES.

HANMTFR, ATHBEREKREERE. 19964, HFE2HANH
(Digital Versatile Disc, DVD) HI#H X4 —, HiER (DVD-ROM) #f
BENFEEREH4I6, RACKFSEROLIEH. FiH1999F B4 &%
ARAAEHEK. B, AMMXHHARESAEBA T - REEESHLE
(HD DVD) MR L, BREHRX EEXRSGE . KAHEREEE N13.5G,
XK F400~500nmiE 30 F AR H .

.11 REFEMEMEEE L

ERREFHECED, B, FHENEEECHREENE, FER
TEREE, BEEEATFRREBRES.

S EEARMAL, ERFEEARRFTUTMHA:
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AHLERMHMETH

(1) FREEER. tEMEFRLLEERTILE.

(2) FiEFaK. REAFNFBEE, —MEGEIOFEUL, TmESFHE
BiE B HBERFI-SE.

3 FEp AR/ BEME, ABHFR LG AEBAH - 2mm i EE,
ARABEHRARGRED, HEXETUEHTR. TSEEOEANL, &
FTHLCATEHBE LMK HREG, RETHRER. NHBHFROLE
&, LM BT,

(4) FEMEBRL (CNR) &. HREABERFERBE R T2, U
dB (#01) Rn. KHEKBERILATLUEAES0ABU £, MERBRES K&
. ik, S6# % Wb B & 00 BT8R 007 O B8 R B A BE 4 R kb 30

(5) ERMMMEME. dTAEMEFERTES, WA Eea (w
CDELDM ) ATUKEES, ENEELHEEMEROL oz —,

ABEARG ST+ EAONAH, EFF TS BHRRIEE SR BT &
REATG . BRABERERBRNAETHAGAE, BHEBEHRAES
Ky BRARBFEMBABR TS ERAN @i ZHdg.

T12XBERREFSRA

HEABEHEARALEHEANEANB A EI KRR, HiE#H % (Read
Only Memery,ROM) , — K5 £ X if i 7 i ( Write Once Read Many,
WORM) VL R #EEFf# (Direat Read After Write-Erasable, DRAW-
E) .

REAARGFHELRGEARTHECEURELRFNEE, FHESA
FE. BRHH LMEUREABRRENBFSTHARRER TX —%7.
CO-ROMIEF=ZFHMHEH: —RAXGFHANBEZERE, XxNHEFH
. —RATLAAAMGHET2E. = £CD-ROMXEH 4. CD-ROM * &
MURBIEE, ABEHEME - RXAREENERTE, FEREMNER
B ECT Y

—REBEAZREHRBEARGERRZE (WORM) A THEEELERE
REHISE, TEARBNAKKOEMBEAETXHEEER, BWLHF
R, BIAE, BEER, AR ITFSS. SiTRBENRRN— KRS
AZRIEHAAFRTERCD (CD-R) FEHCD (Photo-CD) . EAIHFE
RCDRHIN, RiEHEs#E5CD-ROMM BRI BH#E. AT RATHENRE




T R RTTR LIRS

ENE, ARCFEABEETEBRK (<10mW) . WORME A #F) F B E#
EAREFERATENYBEMLETLREAGE, AAENREELS
BEMRELARFELNERMERFEL. AWBREINTERF, WORMMH —
BXALZELEHMNENMN R EEM—BESREHB, AUEMBRORTE.
WORMM RM¥ K HAE ML EME X, URBRFARMESEIE, HelERiES
CD-ROMAY, BRFEELKER. SEMEEEHALTIEE, UFEIEREH
REMRETE.

TEEFEXARAMEAREIOERATRERNHF —RALREHER, &
EARBFEEBATRTUSERTEENFE S, NTHESHICRTEERRAS
F, MATEESARETSHENENFER. tETHRESHRMLHE
BAFHGEENT T, B ERAR MM FEME EB R RMms A
1.

1.2 “},’QE)\ﬁﬂ%ﬁ“’"”
1.2.1 —REABEABHEERHE

— KRB AN EIKEHA (Write Once Read Many, WORM) Lt 28 7 75 %
BEEASTRABNANKFAR, B TARBEERENEBRKA0EL L),
HEimRRAEX Ak EALUNE. EEYKHBNTERLHAE Y BN
HEHAMAREABRE. HE& WORMMAF —EXAME B R LTIEH(Te) S
FILFKMRAERRY, WEWEWORMXE MBS iHRE.

EFERBIRT UANREE N BRN RN RS AR, XHACDH IR, BT LU
X R A AR CD(Recordable CD, CD-R). FA%iE /5 HICD-RA LLZECD-RON
W BB A SHE. SENFENRBLEIGENSIRTE. RAK.
HELZmAEMBNBINATHE CEERE.

WORMAHEMBEL M —RIIHEE. CFE. REENREPE. i2
RAARUXKEHEBERBENBOLREF B TR~ LR Bk AfS
W, HNAAFMABRNARHEERTRBEHES. FWORMARIZENR
BHERE () MEFRABEKOBKREEL; ) AEmEEER, 3) D
NRERBEMRKRHEZEEKX, 4) PREIEAL. 55, (5) MARBASE
LR REKERE.

1.2.2 TWRCD¥ R (CD-R)

#CD-ROMZ j5,.CD-REF KB KRB BRI A ERER~S. HTFiC
3 I FICD-R % 8 9 %048 58 3 1 CD-ROM &£ 3 & i, H i 1 #0484 AT LLZECD-

3




FHRIEFEHHHHA TR

ROMIK ) # Fi#iT. Fnt, CD-RAEBHBIEE AR LT LLECD-ROMA R A /™
RERE FNE, BT ESETER BH, FTUCD-REZMIF)R[IT KT
BRMERE.

El1.1 #7-TCD-REIBLEH.

Protective layer
(UV-cured resin)
Reflective layer
(Au)

Bufferlayer
(Organic dye)

£

Substrate
(Polycarbonate)

B1.1 CD-REHREHrEHE

S5CD-ROMA &ML, CDREMT —BiexXE. RIEANER, &
HBER LR T RRE.

EWORMAM, CD-REZBMEEMEEREENME, WBLY. KT
R B RS TS, BT EHACD-ROMSI .76 5 B, & & 4 % 3
KF70%. 4k, CD-RIEBM RS EALAWE, TIALEANR. 45 HEH
M, NENEREREEFER. 5SWORMMERAMS — 7 i £CD-R %
R T $E5) (wobbling) M AR, A4 - RA BB [RE. %25 RE
ICD-R £ £ T bl 7 2 3 50856 20 55

EEFRERE, CXAREFNLEHNBRBEBEANBRGEE, & T HE RS
M oriE, HETIERNMEOREE. FPCELFHRBHERE. CD-R
AEMFMHAENEEERNER SEMIRELERRE.

ZECD-REBMABMELEZ D, RHRERRFENTE, —HEXAKRE
(Spin coating) . BB T Z &M REFRGIMEEER. TUEMAEY
EETAH, REBRHMRHNBERERIERERRE, 2RBTBRENE,
EREREEHMNHOE (122~5%) . BTFRHBEROBEEZLAL, —BTH
MK TZ, HEMRPWE0%MER. RBENEAXAZTBLLERE,
MERERE T UENRRE, ULEUEEELNSENRIFERER™%, Bk
KEADET R HEELEER. BREANEUTIE-KE200 08 4.

4




R BERR IERS

1.2.3 HH—RIEFHHT

HFCD-REIENM - EEZRMHEEEEL. BIEMBERLEN. Tkt L
FiRRRE T AELRE, SIMAICD-REBEFE, B “EF87 . BF
STEERERE, LHAERENE6B, K &®7 . HEBERREMCD-RE
HABEE, Bt PNH. TEHD M EXLEHHE .
1.2.3.1 F¥

HEBEEMELAT EREMAAR, 40060, 0B ms N w R s
EMAEM, HemrTHEL2G,

{f;wmm
{j[ >—(CH_CH>,1—«::H_< :@

S S
Ra@f >—(cH=cH—cn=( Uﬂu

N NN

Ri X* R2

S g
Ry e>—(CH=CH}.,,—CH:'< : Rq

I
1 X" Rz

a—Z

B2 LA HE RS ER (XWAHCIO . I'HBF %, RANGEENER
&, n=0~3)

5o, BENTMEFLE, EHMAELHSE.

REERHAEATRENBEREARYE KEERSEESREAEL
KRR (Photooxidation Reaction) , B #8148 &%, (Singlet Oxygen) F7&
o HTWIREELHBSENAERANFTHE, EENENDAER &N
BREAANREFMNLRENE, AMECD-RAZTEB T LHENA.

ERHMAREALRN -RBELIEMERESWRNE, NHLBESY
RERBEESEITMESELHNBEE. SRESYHNSFA0E L35
7o
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1.2.3.2 EEDH
BRH RS TR B4R

N N N
R ;
r.-—-N
N-----M:
! R
N.
N N
R

EH1.4 BAFSTEHBAR

BMESTRAFEANKERES, KTERBREF (M) MRAE (R)
DB, MM ERAEM N EEF. FluEREKE (VOPe) &+,
BEAE X BRKENMM (2% AH, OCsH; MOCoH o) , W My i [ 48 % K 75
. BMENBREAEHQHMBHAMR, BHARI AR . HidFLHEFFA
MR T RAXMQH, EZHFHNAML B FEAMMER, BRIk
R K. MEGYLERETOAR, BERRELEEEFTEL,
Foob 4 SORKH 6 T v e B B A R O

SEERML, BERLHAFRAOAREHALEREN, HRER
PLERTHEBRERD, BTARREHEEE. BIEBFS TFEHTI




s HEETR TS

NG, ATLIMmMEAMRE, BERBER. AEER. B BELR
L R | LR B SR IR B T i

1.2.3.3 1BEEH

WEME R A R R MR E IR KR . LSRR P A 1
BRH[4FE-5 (B o\ X)) FEBEMW -4’ NN-ZZEREBELRMEN
.

Cl
CN, ,C2Hs
C=CH )\—N— @N\
CN’ C2Hs
1.5 —FMEFMNEERRENS N

BEN-REZMENATHERECD-RMDVD-RAR, VHERES
RIREE (~70%) FFH 41 e M.

ARMEERATRMRHAE, BWNARFEGNERERTE, #
BRBALHAERKTRSHRE A (Kramers-Kronig Relation) , # %3
HERBBFTHEnHENBENBRRERLK. FLREES LR ERNY, HEK
FRARMTHERE. D, FASZRETNUNMAFBAEBERERES
HMEORMets, MTGIKA & MnEMEMKE.

HHANMMBEARBXE -RICREMT RN, XEFMEXEM
. SECEREAML, FREMLE, AREAHERE. SEXENSEENM
HREMLRIUEA TX— A, %BIIS H 8685F K, AT ML H#H K.
BRECD-REBEMERMH M H2005F, EHFEIT A THHFGHI0E,

1.2.4 CD-REHMIZERBEMABEHEMR"

ERHERRZCD-RMORFIERES, BEEAREMENATHANE
. DETAFEHOARENBENRRFEREACAKIIET AMIER.
%W, HRAHNEIERATREHOAARMRN . RIE LA KN
FEARF, 974 9 B SOCE A RS H SL e B AL R [

Bl B SOC A RN, RIEE M EH T, dRAn a8 ER = ENE
HAEMBARE. FAGRRPVIZRLBN B 5TRERNY
B, RO ZLEF-EMERERRLER, AT BB KA i
B, FHASAELRERC PInT.
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AL FRHE R

Dye(S0) + hv — Dye* (S1) (1)
Dye*(S1) — Dye* (T1) (2)
Dye*(S1) —Dye* (S1) (3)
Dye*(T1) —Dye* (S1) (4)
Dye*(T1) —Dye* (S1) (5)
Dye(S0) + '02 -Dye...02(S1) (6)

RESfE S4EadBMLhFIRT AT EENFRN.CH/TZH
. EEAFANERNEARPEGENEK, BEL] msF|2 psZ 8] (RE

®1.1 FABFGRETRLESENAXNHESG (1) B3]

Solvent T(s)

H,0 20x 10"

CH3;0H 5.0 x 10°°

C,;HsOH 56x10°

CsHs 1.25 x 10°°
b2 Y i 1.7 x 107°

LiE S 2.0x 107

w5 6.0x 107

FAARE 9.1 x 107

CH,Cl, 1.05 x 107
CS; 2.0x 107

CCl, 7.0x 107

CCI;FCCIF; 2.2x 1073

MNFARMRER, EAREEAEIERRTRMMS FEH5H AL
FEBHSENESD, FEASRFR-ARENELANZIHE, X558H
5 FRIEALE R B A H XK.




