57 32008 3

1000-3290/2008/57 03 /1951-05 ACTA PHYSICA SINICA

Vol.57 No.3 March 2008
(©2008 Chin. Phys. Soc.

*
1 1 1 1 1
1 2 1 1
1 210093
2 200050
2007 7 2 2007 8 2
nanosphere lithography polystyrene PS
CdsS SEM —
CdS
2.60eV 2.42eV 0.18 eV Cds
CdS
CdS
PACC 8116 8116D 8115 7865
1.
2
. X
CdS 4 STM 5
' .CdS
CdS
CdS
CdS
PS
CdS PS
CdS
SEM —
* 10574069 60508009 2007CB935400  2007CB613401

i . E-mail okxuling@ gmail. com



1952 56
top-down 3.
bottom-up
10—100 nm 1 PS
SEM
FFT . SEM PS
220 nm
6
PS
7 :
PS
PS Duke 10wt. %
220 nm 10% . PS
PS PrAAANYT
80°C 1h B Tam
PS
1 PS SEM
PS
CdS Cd" S — PS
CdS 2
Cds 8x 1077
CdS 575 nm
PS
CdSO, + NH, ,CS—> CdS . 1 5%
CdSO, 0.222 mol/L. ol
NH, ,CS 0.556 mol/L.  NH, ,S0,
mol/L. NHy H,0 0.064 mol/L.
40 . o g o | _~PS/Glass
9—10 PS
60°C 1h
5 min nr
CdS 4(;0 I 560 . 6(1)0 I 7(I)0
100°C P /nm
1h.
2 PS
PS
CdS X



CdS 1953

2ndsind = mA
m=1n
sind = 1.
X
A = 2dn
d n
P o=t xf+nt o x 1-f
n PS 1.6.f
55% . 4
1.363
=600 nm. 575 nm.
PS CdS
3 SEM
FFT
CdS
CdS PS
220 nm. FFT
CdS
1 PS FFT
CdS

Wh= Gmm Maz= B47KX
Maoise Raduction = Line Tnt. Thone

LEO 1530VP-2070  1pm
—

a1

3 PS Cds SEM

Cds
PS Cds

PS PS
2
4
PS SEM FFT
1
PS
3 CdS
CdS CdS
pH
4
$ CdS
PS

4 PS SEM
PS
CdS
5 PS CdS
CdSs 500 nm
75%
0
CdSs 3
550—700 nm 450—>550 nm
350—450 nm .
470 nm
CdS
2.60 eV 2.42 eV.



1954 56

(= N R S

. ) Cds m’ =0.20 m,
m, =0.7 my, m,
80
b Brus
60 - 6.4 nm. SEM
®
il CdS 50—80 nm
40 |
20 Brus
ok
400 500 600 700 4
Bt /nm .
5 Cds PS CdS
a PS b CdS . PS CdS
CdS CdS PS SEM —
CdS
2.60 eV 2.42 eV
0.18 eV CdS
Brus 10 Brus
R 1 1 1.786¢°
AE = 5|+ |- — 0.248 E5,
2R \m,  my eR : PS
R m, m,
3 CdS
pPS
. CdS
XuL XuJ MaZY et al 2006 Applied Physics Letters 89 033121 Acta Phys. Sin. 56 4242 in Chinese
Tto T Okazaki S 2000 Nature 406 1027 2007 56
McCord M A 1997 J. Vac. Sci. Technol. B 15 2125 4242
Silverman J P 1997 J. Vac. Sci. Technol. B 15 2117 8 Li B Feng L H Zheng J G et al 2003 Chinese Journal of
Stroscio ] A Eigler D M 1991 Science 254 1319 Semiconductors 24 8373
Charles S David F Jelena V Glenn S. Solomon 2002 Letters to 9 Brus L E 1983 J. Chem. Phys 79 5566
Nature 419 594 Brus L E 1984 J. Chem. Phys. 80 4403

LiW XuL Sun P Zhao W M Huang X F Xu J Chen K J 2007 10  Kayanuma Y 1988 Phys. Rev. B 38 9797


Absent Image
File: 0


CdS 1955
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of CdS nanocrystals by nanosphere lithography *

Sun Ping'  Xu Ling' ©  Zhao Wei-Ming'  Li Wei'  Xu Jun'
Ma Zhong-Yuan' ~ Wu Liang-Cai*  Huang Xin-Fan' ~ Chen Kun-Ji'
1 State Key Laboratory of Solid State Microstructures and Department of Physics
Nanjing University Nanjing 210093 China
2 Shanghai Institute of Microsystem and Information Technology Shanghai 200050 China
Received 2 July 2007 revised manuscript received 2 August 2007

Abstract
We realized the fabrication of 2D ordered arrays of CdS nanocrystals by nanosphere lithography by use of a monolayer of
self-assembled polystyrene spheres 220 nm in diameter as a mask. We used scanning electron microscope SEM to characterize
the structure of samples. The results indicate that the 2D arrays of CdS nanocrystals produced by nanosphere lithography have
highly ordered structure which has the same period of the original PS mask. According to the transmission spectrum it is
estimated that the forbidden band width of the CdS nanocrystals is around 2.60 eV which shows a size-dependence of the CdS

nanocrystals. This structure has the promising application in the light filter and single-photon emitter.
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