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Optical and Thermal Properties of Nickel-Azo Complexes
for Optical Storage

WEI Bin, WU Yi-qun, GU Dong-hong, GAN Fu-xi
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The ultraviolet-visible (UV-Vis) absorption spectra, optical constants (complex refractive index N = n-+
ik) of the thin films and thermal characterizations of three kinds of novel nickel-azo dyes based on 4-methylthiazole,
benzothiazole and 6-methylbenzothiazole were investigated. Particularly, a dye based on 4-methylthiazole, with
higher refractive index n = 2. 46 and lower extinction coefficient & =0. 18 at the wavelength 650 nm and a sharp
threshold of thermal decomposition at 330°C was obtained. The results of the static optical recording test indicated
that higher reflectivity contrast can be obtained at a low laser power and narrow pulse width for a single layer of the
dye film based on 4-methylthiazole. These results demonstrate that the nickel-azo dye is a promising candidate as a
recording medium of digital versatile disc-recordable (DVD-R).
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Fig. 2 Absorption spectra of the three metal-free azo in
chloroform solution (a) and the three nickel-azo

complexes in chloroform solution and in films (b)
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Fig. 3 Wavelength dependence of the refractive index n
(a) and the extinction coefficient & (b) of the

nickel-azo films
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Fig.5 TGA charts of the three nickel-azo complexes

Pkl E ST, T LAE H, Yk Ni-BTADP
£ 202~321'C Z[8) 43 ff , RE W 4 F %%, o0 iR IR
IX 8] 5% ; # FL 1 & » Ni-MTADP #1 Ni-MBTADP 4y
FIKLATE 330°CH 295 C A4 43 fif b, T HL 2R By 4%
BE , 43 R IR E X XA 5~10C, AT WL, S HEmk 4
FH9 Ni-MTADP B = Ath 75 o 25 2% I 0 mak 45 449 1) 2
AU RIBEER. TEREHERESYF
BB AR & R M WA,
FRARTHERIAE T HE SRR S,

B F Ykl Ni-MTADP # Ni-MBTADP 4 % K
P BUE , TEBOE IR AE R T i BlUS f YRk A
K1 JE 4 #Osh 4 e B, B AR BD T IE B/ B3 %
B M EIC RS A R TR = A % E RS £
3 Gitter {H) .

3.4 BSICRIER

i =FE R SRS YR B e e
PERR R & B Ni-MTADP # R B A A& 6%
MPEMERT . RATEFZRBESERER L BRE
JiE ¥ BRI T HL AR A D SR BB .

SR AR B R WE 6 Fian. LAAHLYE

[ sample table

<I= objective lens
== /4 plate

polarizing beam [}
spliter

~_—1— lens

T quadrant photo-EE_ >
650 nm e diode to computer
laser

Y .
:'—El—/ beam spliter

electrooptic
modulater

Bl6 St SR ER

Fig. 6 Schematic experimental set-up of a red-light

to computer

static optical disc tester

Writing pulse width /ns
50 100 150 200 250 300 350 400

Reflectivity contrast /%

1 2 3 4 5 6 7 8
Writing power /mW
B7 REENWES @ EFRWERGKFEH 350 no) K
(b) JERBKFE CGhER 4.3 mW) KR H L&
Fig.7 Plots of the reflectivity contrast versus writing
power at writing pulse width of 350 ns (a); and
versus writing pulse width at writing power of

4,3 mW (b)

B R0 A 5 A AT 57 25 19 0 58 O B - #ud #
R, EAFEEN AR B ET YRR EEN
FAFAEAN BB, 10 3RS 0T 7E 5 B ) Y R A R AR TR
AL TN 43 it S5 ) B/ Ak 2 2 AR T T B BT 338 9 0
Mo IEFRLEGRIEF AL R RERAE
S AR %% OB BUE B . AALARS
TE SR ST B o Ao} YR R[] — R 7E OB AE AT S 9 R 5
R, N4 R FXHE C.C EFRHI.C =
2|R;—Ri|/|R;+R;| R, MIR; BRI RFENE
ARG MR — s AL R 3. Bl AR R # S
ILRAR A5 DVD-R AR 3 K AH R 89 06 38, 306
MBS, REBEE LW EEA 1 pym,
IR B R WA . IERPKTEAE 50~450 ns Z[H], I
RIE 1~7 mW ZE,EHEOETIEN 1 mW, k5
& 200 ns,



824 2l B

B 7 4t BeRE R RN L BE 598 SRR 5E K Th &R
MIRFR. B 7 FEIHIZR a R TEIC R BKTE (350 ns)
—EMFLET  HILRIFRR 5.9 mW B, SRt
HR BB 51%, Mgk b o LUE i, fE T R &
A 4.3 mW B, S 55 3% o B2 TT 4R B8 B T B3 K
T34 K, 7E 200 ns A B T & K {E 6026, R )5 XFE
7 Dk T B3 R 98/

4 45 »

BEFE T =7 LA 4-FR e e R mE e D 6-FR 3
FIFEEMAE A E R AN, L - LB ERBAE R
A A O R G BRY BR2B W B0 IR Ot L e
J B B G SOROL A R RE. SRR T IL 4R
HETHE T =K R 450 B 8 R & P ot
WA AR . SRR, DL A-F R R AR O B
RAMKNBRAERESYEA G B RBOLE G
SEH B A RIR BEE X i R BEUE . DE RS
T A TG R R A Z YR I R BRI B A
DA FNEAE B Bk R 5 7T LASRAG R B9 B R0 HUBE
B LA, e BHA B4R DVD-R YR AA A TR

2 % xXx W

Wei Bin, Wu Yiqun, Gu Donghong et al.. Azo dye: a new
optical disc media with high-density multi-function recording
performance [J]. Functional Materials, 2003, 34(1) ;1~4

Bk, RIEME, AL % . BRY AR E 2R &
AN RO, e, 2003, 34(1) :1~4

Dong Xuying, Gan Fuxi, Gu Donghong et al.. Thermal and
optical properties of cyanine dye for high density digital versatile
disc-recordable (DVD-R) [J]. Chinese J. Lasers, 2000, B9(4) ;
349~355

Yang Wang, Donghong Gu, Fuxi Gan. Subphthalocyanine films
studied with spectroscopic ellipsometry [J]. Opt. Commun. ,
2000, 183.:445~450

J. Griffiths. Photochemistry of azobenzene and its derivatives
[J1. J. Chem. Soc. Rev., 1972, ISTHZI1(4):481~493
Liangyao Chen, Xingwei Feng, Yi Su & al.. Improved rotating
analyzer-polarizer type of scanning ellipsometer [J]. Thin Solid
Films, 1993, 234(1/2) :385~389

Fuxi Gan, Lisong Hou, Guangbin Wang e al.. Optical and
recording properties of short wavelength optical storage materials
[J]. Mat. Sci. and Eng. , 2000, B76:63~68

A. H. M. Holtslag, E. F. McCord, G. H. Werumeus Buning.
Recording mechanism of overcoated metallized dye layers on
polycarbonate substrates [J]. Jpn. J. Appl. Phys., 1992, 31
(Part. 1, 2B) :484~493

Y. Suzuki, M. Horie, Y. Okamoto et al.. Thermal and optical
properties of metal azo dyes for digital video disc-recordable discs
[J1. Jpn. J. Appl. Phys., 1998, 37(Part. 1, 4B) :2084~2088



