2 3 Vol-22 No. 3
2003 6 Journal of Chinese Hectron Microscopy Society 2003-6
:1000-6281 (2003) 03-0229-05
1 1 1 1 1 2 3 3
, ’ , ’ , , , Troyon M
(1 : 100080;
2 , 100080 ;3 )
/
; /
: TH742 ;TN16 A
(scanning near-field optica
microsoope, NOM) 11 20 80
mw 13 ” 13 ” ,
, d Al d<A)
’ ’ y d
' SNOM
S\NOoM , SNOM
L 1 mw
(2]
, (3.4]
, SM  ARM , ’
' SM , 30° 50
ARV ) (]
SNOM
/ ) , (6]
’ 1
SEM , 40,
100 nm
:2003-03-16
(No. 19890380-06)

(199-), ( ),


zhk
铅笔


230 J. Chin. Hectr. Microsc. Soc. 22

5 M gomas

A

Eeatl]

ey
: AAb
: REA IR R
8 s =S
1 2
SEM Bar =2 m
Fg 1 SBM photography of an optica fiber Fg 2 Schemetic of probe-sanple digance control based on a
probe fabricated by usng chemicd piezdectric binorph.
etching method. Bar =20 m
SNOM ; ,
d y ]

SIM ,ARM (Shear force) :
SNl , (tapping mode) :
STM /SNOM ,ARM/ SNOM Shear force/ SNOM NOM

R 0 , X = (a) :
Rood

181 9] XYz
[10] [11,12] (b) ,
X , ( : )
, : ;(c)
, (Bimorph)
[43] )
: : /
2 3 , 3a



231

{Pru-umphﬁuf/———
3 ( Co

M

upler o432

EAE or

Spectrometer

1B

};/

XYZ Neanner

Conpler [T lnabzer

pre-amphificr

Necomd amp and fon

7 Access muodnike puss
SPV Controller
T l ;{f ;i‘ji T Iphical
age | | R
Clumpnier
a
3 / a:
1
1
L
1
1
4
220nm) ,

100nm
5
50nm
3a
25nm

$Jm!

(6a)

T or
Spectrometer
Coupler Anchizer
v
Pro-amphfier lLinplifier ‘
¥

VY2 Scanmer

hpecnve

Acvess modile

j_] ey
SPA Controfter
,\_’IJ?IJZF tJptical
ﬁg::é 5 e
(5
Cumputer

b:

(6b)

3b

ARM

Fg 3 Shemdtic of scanning shear force/near-field optical microsoope, (a) reflection node , (b) transmisson mode

[13]

LED 7

LED



232 J. Chin. Hectr. Microsc. Soc.

2

nm nm nm
4.0
20 25
3.5
4001
3.0 15 20
25
300 : 15
2.0 10
15 200 10
1.0 5 5
0.5
0.0 0. g
0005 1.0 1.5 2.0 2.5 3.0 3.5 40pum 100 200 300 400 500 nm
4 5 100nm
Fg 4 Shear force topogrgphic image o holes Fg.5 Shear force topographic of two-dimensond
formed by latex pheres. graing with the periodicity of 100nm.
pm Hm ] pm[7 = I
| I ' 0.4
14 0.08 =
0.3
124 0.07 r
i 0.2
101 0.06 ; 0.1
0.05 3 -2 0.0
0.04 i- H 0.1
0.03 i e
t!' ? -0.2
0.02 ‘ : = - -0.3
0.01 | : = W 0.4
wer v 2.
8§ 10 12 14pm 0 2 4 6 8 10 12 14um

6 a: N o
Fig 6 Shear force topographic (a) and reflection optica (b) imagesdof a grating made of slicon.

v
4 1
3 b
2 1
1 [14]
g 3
-1
20 um
7 LED
15v,
20V
FHg. 7 Near-fidd opticd image of a LED. The
upper part o the image was obtained at NOM
the goplied woltage of 15V, while the
lower part & 20V.

Marfait M

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



233

[1]
[2]

(3]
[4]
[5]
[6]

[7]

Betzig E, TrautmanJ K. Stience, 1992, 257: 189.
Betzig E, Trautman J, Harris T, Wener J, Kogdak R.
Stience, 1991, 251: 1468.

Hoffman P,et d. Ultramicrosoopy , 1995, 61: 165.
Chuang Yung-Hui , et d. Rev S Indrum 1998, 69: 437.
Nowotony L ,et d. Opt Lett ,1995, 20: 970.

g 1[D]. : :

1999.
Betzg E,Fnn PL Weiner J S. Appl PhysLet ,1992, 60:
2482.

(8]
(9]
[10]
[11]
[12]

[13]

[14]

Toledo-Crow R et d. Appl PhysLeit ,1992, 60: 2957.
Schmdinn A &t d. Rev & Indrum ,1993, 64 : 3538.
Karra K,Qober R D. Appl PhysLett ,1995, 66: 1842.
HsuJ W P Lee Mark ,Deaver B S. Rev i Ingrum 1995,
66: 3177.

Brunner R, Bietsch A, Hollricher O, Marti O. Rev i
Ingrum ,1997 , 68: 1769.

Shang G Y,Wang C,Wu J,Ba CL,Le HN. Rev Si
Ingrum ,2001 , 72: 2344.

Le HN,Shang G Y, Troyon M ,et d. Appl Phys Let,
2001, 79: 2489.

Devdopment of scanning shear force/near-fied optical
micr oscope and its application

SHANG Quangryi' , WANG Chen , WAN Li-jun , YANG De-liang’ ,
BAI Churrli* WU Jun-han’ LEl Hening’ , Troyon M°
(1 Center for Molecuar Sience, Inditute of Chemigry , Chinese Academy of Sciences, Bejing 100080 ;
2 Beijing BenYuan Narotechrology Ingrument Ltd , Beijing 100080 ,China;
3 Unité de Thernique et Andyse Physque, EA 2061, UFR des Stiences, Univerdté de Reims Champagne-Ardenne ,
21 rue Aément Ader, 51685 Reims Cedex 2, France)

Abstract :Based on the development of key techniques, such asfabrication of optica fiber probe and probe- sample ditance roropticd ocortrol
etc, we have built a scanning shear force near-field optica microsoope , which can be combined with an inverted opticad microsoope. Usng the

sysem, shear force topographic and near-field optica images have been obtained smultaneoudy , both in the reflection and the tranamisson

nodes. The fluorescence ectraingde living cdl in olution were taken. In thispaper , the sysemwas briefly described and some resultswere

shown.

Keywor ds: optica fiber probe ;probe- sanple digance control ; scanning shear force near-field optical microsoope



