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Bk EFLEBEHTEAMEANBERL,. BREEHE, MR EERELES
REMAER KB E (CD-R) REFB T LXFENHE. R —LPHHRBIF K
AR HEFEZHEE (DVD-R) T REEKEFEETRELE ( HD
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I, BIRRERBNAEANBEERTITESRIHRIRKREFENE X,
fEEFRATEFNEHEK, R EEEZHEE, Wﬁﬁ”MNEﬁE
RREENEZMARREE.

2. TEHMT, FRHENIEANEERLSENELEF X, ALK
BLEF ARG REERMNATTEEREWEE. BEAMEL (30) AN
WA, BRENAREHEE:. TERENEZAEEL (30) ERAER S LH
MUFERLAECHRAERRE, PEATAToRE, THRBSREEA N
RERg e % R E KB/ . R BiER D, #5720 B8 3 nl 01k 58 1 a9 btk
T 3k 55

. EAAMNAR, MANAREHEFTENRER . A NEIRA#ERE
#CDSCH MIME 2 (TCA)) WHBEIAKREERHETTHR. GRFK
B, GIMERERHOASBEEL 200 C~ 300°C22E., REE TP 5 H
K, BERRKENBLZAEGENERF ENARENB K, 98B ERIK,;
EXERIEERGTBENMNEBRAERRBRAETEN A TRAANNE £, MW
LR EUER BENEESTENEFNMNEFLREALBLELXE KT RE
&£ F.

4, MEAXAELXZEBEFTHNEHFEY, FXEMATHETERIAE K E
780nm , 650nm A1 480nm By, HEBERNBRITFERLE T A: 2.1 +
i0.02 ~ 2.8+ i0.14. 5.1 4+ i0.02~ 2.8 + i0.12f 2.0+ i0.02 ~
2.8+ 10,1 . XAXEFAFENKBELELRERREAETHES, HFEKEME
BT —MEZEARLCRESCHEEEEEENREEL k.

0. MWHETRENEEXFERHT THEUTE, RIABA L0455
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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 propertics of thin
soltd films of a series of indolenine cyanine dyes were studied systematically. The main

results are as follows:

13 Similar 1o other cyanine dyes, the photo stability of indolenine cyanine dyes are
mainly due to the indolenine cyvanine dyes are mainly due to the conjugated methine length:
the shorter the conjugated methine length the higher the photo stability of dves; 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 solvent 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 lnm.rer 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.
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These results are very useful for the selection of proper optical recording media.

4) In terms of the propagation of light in multilaver model, we modulated and
calculated the range of complex refractive index of dye films. The resulis indicate the
complex refractive index of dye layers should be range from 2.1+10.02 to 2.8+i0.1 for
optical recording at 780nm, 630nm and 480nmrespectively. Based on these results, a
convenient meihod 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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F—EHor AXEBFM
1.1 RBEHEHEAI]

FENATETFRELHENEREREER. GENEFUER#EAXR
BRYHI—TMEELE. FFUGERUFTHRNMNR IIHEE, #lln, —TA4
NHZA2KB(TFT), —HKAIEBBORE 7 A40KB, M—KA4EEE AT Y
SMB CGRF 1) « — o #VHSEEMNE£EIHMMR (Full Motion Video) &
IOMB, I — 78T #HA MMV E40MB, FEEBORBIN. 5 BEENY
ZUMNBRE R T BRI LKL FATFHE. ﬁﬁfﬁﬁﬂﬁﬁﬁﬁ%ﬂiﬁﬁﬁ
xR, 58K TNt AR ER M (Read Only Memory, ROM). —
5 Z Kk A H)(Write Once Read Many, WORM )% & 2 o] #8 & 5 =, (Write and
Erase). ¥#EFEANFZ A E B MKB/sE BFMB/s.

HRFREAERHL LT ERRERERN. XONHEREBRSHNIET
HMBEEHNBEER, TERIAATHBERIES (—BREIumd T £, {#
ENHNAREHEAEEFEENS TSP ERUOETL, AN B %X =
EMAFER (TN E, REFES) SHANFRERBRAORSE. HiE
BIMAERBAZLFENEE, MTAD —ELRRMAEES, 233 @iE Y
5B .

HREFEEBEARERINATER, EEFUMBEA M FHER T ELE A
BOLEBHLF W AT XE, BB EMIE )N (Compact Disc, CD) B %31 £
(Laser Video Disc, LVD). fE N —MHF XN EERFHRTFER, SHMELRATTH
AL FREREFHNRABERRAEKHEREE, 5@ EERAMHES.

HEANLTER, AFHEAKRIEERE. 1996F, ¥FELHEE
(Digital Versatile Disc, DVD) B X H—, R\ (DVD-ROM) Hi
REHNFHEERIEIIIG, RAIAESBECRTE. T 1999 FE M€
HBRAMENERK. Bil, ATINBMAEAERIT - RaSmELH s
(HD DVD) MiMiR L, BRAEHA LERE —, HEHKEZERHN13.5G,
IXE R H400~500nmBE S0 R B A LT E.

1.1.1 XEFHEMEFIER

ERRBFHEFRT, MH . REANEREC R ENE, R
TERN™, MAEEEREFERRELE BE.

SHAABTORMALE, XAEFEERARAETUTH A

—
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HHILEWEM BT H

(1) FREERS. LENEERLEES T ILE.

(2) FiEwmK. REXEBNMREE, —BEGEIOFEL L, MEFE
F1ig B HBEERF3-55F,

(3) FZANE/BAHE., KB PRLSAERATI-2mmilfEE
AEABERARGRE, HEXHTUEGHTER. TSERFMBEEY, &
FHLCITRE JUAMECK) FIRS, MAETHREE. NHAFHROLH
&, TN EELE.

(4) FRMEEL (CNR) &. LA B RESBEREZH, U
dB (4 N) Tox, K/ EBRETTRLEARSOABL F, TERZXKIEE NF
K. B, B E2REHAERNEENEWEER SIS TEERE .

(5) BERMBMEBK. A TAENEREES, WARERHE (W
CDERLDIE R ) AU XEE®H, W EBRMABEMIERYIIL 4942 —.

ARBHEHRETETFHINAE, B2 OB REFESAYE ST
REATG. BAXRBGFHBEEAXKBTHEEE, BHEEB HARKKEE
K, EMAXBEGHRERERTSEMNHBT @i 2.
1.1.2XBHFEHBAEAZESEXR

WFABFHEEALEHEANBTLINBREGEIFNHER, HiEFi (Read

71

[t

Only Memery, ROM) , —RE £ RiEH F fiF ( Write Once Read Many,
WORM) VUL RO #EEE F# (Direat Read After Write-Erasable, DRAW-
E) .

HEXXEGFHAZRBEHARELEELREATTINER, THEEA
FER. BoiMG LN AN KEABEEABN T ENAERER T X £/,
COD-ROMFTER=FHMWHEH: —2HAXEESNESEIE, YAxNMHFH
. “EHATAFATNMEESE. —RCD-ROMAERAE. CD-ROM At
MU BHEER, ABRTEME —RRABRFEARBTE, FHBOE L
o R S S

—IREAZXREHBAREMAL (WORM) AITHEESEL YR E
REERIgE, TEARKBAKENERR A #ITCHEELE, ULl E
=, BX 4, EAOA, (T8N BBT/AEES, YR ENBRE— %S
AZRERB AR ETIZFECD (CD-R) #iEHHCD (Photo-CD) . Ef1HF
RCDRIMIE, HIZHEZH/S5CD-ROMYI B R#ER. I TRHETEOH G
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S HERIRTATHE

— e N ke P EE—

N, AHCRELCHRERE (<10mW) . WORMEE AR # K 3 4 &k
TR LEFERTENENLZTAMBEAGE, ARHFERBARLS
REARTEARTE TN ERTCEELE. AEEZXINER, WORMMERE —
BRAZESEHMNTE TR EBII—BESRFRE, HUEBEAN R E.
WORMMtEE A FH MAABABI N, UREMABRMEELHE, HEETES
CD-ROM#MY;, HBEEEXTS. BEMAHNA LY, LURIEH R
REHFHEERE.

NEEEXARFHBARASHLIOERTEHANFT AR EEHER, &
FHABEFBREARERTUFEATERMSE S, \TikSHEERAFEEARAHES
F, MATEBEESABBTEUHENENFH., LETEEER AN XEE
BRFRFENT AL, BWEMATENATETFMM A LB B R A
& .

1.2 —REAMKE""

1.2.1 —XEANEXBHERHRE

—RE N L REH T (Write Once Read Many, WORM) X #t 2 B B 7F 3¢
REFHARGETREBENANKTENE, D TAREERENEBRKA0EL L),
AMBRRENEHFE LBUNE. DRI KFBNEEREGHESE L NE
S, AMREFBRE. B WORMAMFRA—EFHNREEN TR (TS
FILTFREREERRE, LEWHWORMAHE R BT EE.

EFERHIT UAVRE D EZTNEN —RENLE,FECDHIR, 57 L
X AT FCD(Recordable CD, CD-R). & A3 /5 FCD-RT] BLZECD-RON
Wehag LR, T E. SV GERNEBL,EVEENARLTE. 1%,
HELZMANMBREINNATSE CEHER.

WORMMHEKERELS N —RO-AMEE., ERE. REEMREFE. 2
KAANRUXEBEEBRREEABCRREED THRE AL BB RAS
. HADARAMARNERNEEZRWHRBERES. FYWORMNM & iCF /R
BREXE () M ERAFEKOBRERHFE L (2) #EMMEFER; (3) b
NERABEMFR RN EEEEKR, 4) AARERSEARE, B, (5) MRESNH
RS BERKBEE.

1.2.2 TA[RCO¥XE(CD-R)

#CD-ROMZ 5. CD-REF X HRNBER YN K EEFH S H. BT
Fod FICD-RGF B E R A MCD-ROME A M, B i A 3% i vT LI ZECD-

3

'




A HLH S RKA KRBT 51

ROMIKZ) 28 Fi# 7. FApT, CD-RBEHIfERE A L IECD-ROM X 4 F=
SR EetiE, BoFEFELIZL —B M, FTUCD-RAZEMEKZFIT KT
RAXHERE.

1.1 Zx TCD-REGH 4.

Protective layer

(UV-cured resin)
Reflective laver

\/ " (Aw)
- _\I \ . Bu%‘erlayer
| (Organic dye)
-/

» Substrate
/ (Polycarbonate)

k1.1 CD-REHEMREHE

5CD-ROMAHEEGHMMEL, CD-R#ENr—EBidxE. ATBAEFER, 1T
FEER FZIRT FIRE.

SWORMAE, CD-RATFHLEMEZREXAFTHIME, WwELE. BXE
RHMEBELEYE. W TEFECD-ROMBIR, IS HIEM, AN RE
KF70%. Ak, CD-RAEMMRHEER LAWK, TiFLEADE, &hEk
M, AN EREEIERERPERN. SWORMAEBARMS —FEZCD-R#
KA T B (wobbling) 1B iR, AHEL-BAARERRE. W23 ARE
FICD-R&:42 ] DA A B Y6 R 8 e %l SR 5E R

HWRERE, CREAEFENRBREKEABERE, BT HTEMF
Rl mE, HESIERENEQRENE., APCEHNSHBHRTREE. CD-R
HENFGHAENEAN RN ER SN REEREE.,

ECD-RABMFBMELZS, REBRHEEESEENTLE, —RFXAKEGE
(Spin coating) . FIEM T Z& M RE TRHOLHBER. TEENAREY
IR, RERBEHORNEERIARERRT, SRRTHRERE.
EREBEAREEHOE (£12~5%) . HTREBABHEERK, —BEH
T E, ZERERWS%EH ., BEEFNERF VRS T B L&k,
BIRHE&EFUEHIREE, UFELEE LNEERNRPEEE™%, Wik
RAMAGS PR EBEELEER. BBENELTE —-BE208 06 H.

4

China




China

PATE: EERTR U ERS

1.2.3 HHl—xicFp e

ATCD-REEN KRB FEE . BREMBRARZHE.

TN P |

FTRAH K> AFTEE, HIRKCD-REEZELSE, B “Z8/” , BEF —F
THEBEERH, XREREFNEE, K ‘o7 . HEERERBIAKCD-RA

AEEE, B /PONEH., TS9N iAEx LR,
1.2.3.1 B&#

HRB B mE AR BREYRAR, 26N, OB, B R M

2R, HEMrTE1.29

@ HCH-CHHH% :@

%y I1=ﬂ""-‘3)
HEh, SHETBREFERE, RS EREE,

1.2 LA RRREMAERX (XTAHCI00 ., TTRIBF %, R AERMER

XEFRHNMAGREGNBERELRY, EFEHIRESRA S
I BL (Photooxidation Reaction) , BA#f 828 A& (Singlet Oxygen) A&

e HTHREFRXRER{BFTEERNTHE, EHENBEH-C

0 BLH B

BEERANBEREREY, EMECD-RAEZFEB TLEHENA.

ERANEENIN —HBLRMEBE S RME, BE

RKERDESENTEIELENREE. EEESYN S F
TS o

BB S
AME .38
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:[ im

1.3 E#E s

1.2.3.2 KEFEZRH
BEE sl FR B 4874
R

N N N

R 1
N--- M-

1 R
N Ry N
R

1.4 BKE G T4 iRk

BE> FHAEReNMZEEN, Kb E&BEF (M) MEBEARE (R) 7T
LIk & B, AR EEER =ML R . FlmEREBTH (VOPe) &,
BEEXBKENEN (23 AH, OCHWMOCH,) , Mk EH¥E
e BAFRBRWOLEHQHEMBWAM, BHEERI X, it Fid e F A
KM FATRMEXKIQW, EX4 FHNAMGBETFEANES, w3k
AP KT, BEFTLEBE FHUAR, B #E B R A 0T L,
HPHAEBRENRERERERITKE.

SEARAL, BMELEHATRRAPEREHEALEREYN, ELEFR
BLBEFTRERERD, RFARREHEEE., B3ERES T£H 3
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WE: BHAMR TAFRS

ANpEaia, JelEmEERE, EeRBENR, FERS. B, BKEL

BB DA ES HIN R FES &
1.2.3.3 {B@miH

MM AL BEALBNARKBEEITREX . BILSRzR - FHHH
BRFMAFE-5 (F_® X HEEM 4 NN-Z ZEKEBRLAHNEN

o
Cl

CN CoHs
C=CH ,»—N—N—{C:j}—mx
CN’ C2Hs

1.5 — R 04R AL B R 1) &5 #y =

BEH-RKRIEEFMBNEBTEHLECD-RMDVD-RX:E, LHREMEGS

FIR T (~70%)> HH&FF o B9 ) kR .
HEHNEZRBRAEFTEHRME,

[-t

Har AR ESmeRIERNE, I

HRARHERKHFET R FEE (Kramers-Kronig Relation) , #F ¥ %
BE SN EnHANREPIBTWREREK. FREEEAS LiEEka), HAEK

FREMNFIHEREK. Bilt, AAZAEFTILN IR

FELORMets, MR & #n{d REK K k{E .
SBEAIMBEEARBXE KR IEXFH# TR

" BAERBRBRERE S

BY, XHEGFHERXEHN

£. SERHFREAMEL, FRENX. AREMIEE. SEEANSEE M

EENLERUERTIX— 5, #HEIIS H 8685% 5k, {#)

1B AT MR HEH -

BiE CD-RERBEREZPHIF M N2009, EHEL
1.2.4 CDO-REMIEREHMLREEHET "

HERMBARAZCD-RNETFICRER, BRARBREEZEHNAEMHNE

FHI7F a5 405 .

#. EHHRAEFRMOLRENEARRTFREERCLIET AER.
SR%, HRENNEEE R T RN OERLRE. B HERLR

BAR, A4 8 Bot R B RBUL EE AL R B

i BEOtE RN, ZEIRENLHRES T, R E8ILER 4L 0E

AR, TRAERRB\.IERFHEN=
. HRBENZKRSHTENRELSHALER,
B, R At rER—P? PlmT.

7

"h.J

&S TRERNT
M TIT = B 5 B IK A fE 48
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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) + '0; »Dye...02(S1) (6)

PR&FAE 2L ATENNAUEIRTEAAEENFH. CHKEZH
R EEAFAMBEMNERTFMENRK, BEEI msF|2 psZ 6] (R L

1.1) ,
#1.1 RREHGR T REERRNARH R (0 06

Solvent 1(s)

H,0 2.0 x 107
CH;0H 5.0 x 107
C.HsOH 5.6 x 107
CsHe 1.25 x 10°°
# ke 1.7 x 1073
S 2.0 x 10°°
A 6.0 x 107
LIRS 9.1 x 107
CH2Cly 1.05 x 107
CS2 2.0 x 107
CCly 7.0 x 107
CC1,FCCIF, 59 % 107

NTREMRE, REBEABIERATRNNS TEH5HE 8K
PAEHARNES, FHASRATRE - RANERANSE, X588
5 T 9 FUALE B e B £
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