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Fig. 1 Xeray diffraction pattern of Si0; aerogels ( a),
nanocrystalline ZnS: Mn{ No. 980728) (b) and bulk
ZnS: Mn (¢)
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Fig.2 Excitation spectra ( a) and emission spectra (b) from
the ZnS: Mn nanocrystal in Si0; aerogel ( No. 980730)

and bulk crystal
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Fig.3 Excitation spectra (a) and emission spectra (b) from
ZnS: Mn nanocrystals with various initial Zn®* ion
concentration a: 0. 05 mol/L; b: 0.1 mol/L; ¢ 0.2
mol/ L: d: 0.4 mol/ L
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Table 1 PL intensities of the unit Mn®* in ZnS: Mn nanocrystals with different sizes
N Zn®* concentration Excitation Nanoerystal Emission Emission intensity/ Mn*
o )
/{mol/ L) peak/ (nm) size/ ( nm) intensity/ ( a. u.) concentration/ [ (a. u. )/ (mol/ L) ]
a 0.05 320 3.16 29 580
b 0.10 324 3.58 39 390
¢ 0.20 326 3.86 46 230
d 0.40 330 4. 67 56 | 140
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Fig. 4 The time resolved emission spectra of AnS: Mn
nanocrystal in Si0, aerogel
FIER R RCR nORah IR R TSGR
n= A, T
AR A AR BRIT A . AR TR A5 1 Bl

TRCEBIN T T S %5, Rt 7 Ta) b AR A R 45 5 T
1AL, TR ZnS: Mn g9 K580 5 4R 5 BT
JUR L AAM R K1~ 2 Mg .

2 % X
[ 1] Bhargava R N, Gallagher D, Hong X et al..
properties of manganese doped nanocrystals of ZnS. Phys.

Rev. Lett., 1994, 72(3):416~ 419

Optical

[2) BEerie, SN, 4R . BiA0 B0 B 2 B e i B 55
Ko L L 1Y) 1 26 B 6 R L Rk R AR AR, 1998, 26
(1):92~ 96

[3] WISCZE, 5K B, Wk ¥E. Si0, BRI % [N oF T 4K
(Zn,Cdy- . S) MRECREHIF. JOLFIR, 1997, 18(2):
133~ 137

[4] B . JEHLAE G e Rk, B0 B30Tk K
i RRAL, 1994,

[ 5] Kamimura H, Sugano S, Tanabe Y. Ligand Field T heory
and Its Applications. Tokyo: Syokabo, 1969 ( in
Japanese)

[ 6] Kayanuma Y. Wannier excition in microcrystals. Solid
State Commun., 1986, 59(6): 405~ 408

[7] Kato A, Katayama M, Mitutani A er al.. Statellite peak
generation in the electroluminescence spectrum of ZnS: Sm
grown by metalorganic chemical vapour deposition with
dopding. f. Appl. Phys., 1994, T6(5): 3206~ 3208

[ 8] Gumlich H E. Electro- and photoluminescence properties of
Mn** in ZnS and ZnCdS. J. Lumin., 1981, 23(1):73~
99

Luminescence Properties of Nanocrystalline ZnS Mn in SiO, Aerogels

1)

Zhu Wenqing”  Zhang Buxin

Zhang Zhilin"

Zhao Weiming"
Xu Sh::mhong”I

Wang Kesheng"  Jiang Xueyin'
Shen Menyanz) Goto T?

1), Department of Materials, Shanghai University, Shanghai 201800
2), Department of Physics, Science Faculty, Tohoky University, Sendai 980, Japan
( Received 14 May 1999; revised 30 November 1999)

Abstract:

Nanocrystalline ZnS: Mn contained SiO2 aerogels were prepared by solgel process.

The sizes of the nanocrystals were estimated by X-ray diffraction and caculated from the emission

spectra of the aerogels. The excitation, emission and timeresolved spectra of the aerogels were

investigated. Experiments show high luminescence efficiency and short decay time of Mn® in

nanocrystalline ZnS. The decay time 1s one order magnitude less than that in bulk ZnS crystal.

Key words:

Si0; aerogels; nanocrystalline ZnS: M n; quantum size effect; timeresolved spectra



