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Fig 1 The ARM imagesd the CD in air (a) andin liguid (b) .

2 DVDR (a (b) ARM
Fg 2 The ARM imagesdf the DVD-Rininar (a) andinliquid (b).
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3 ALO; ARM (a b, (c)

Bar=1um

Fg 3 The ARM imagesd the Al,O; namo-gructured template in air and in liquid (a and b) , and its SBM image (c) . Bar=1Mm

4 1
- , Table 1 The atomic force between mica surface in air and in
, liquid
Fe F
0 &9 (cD (0B
F=kx@x),Ax =15 x Sendtivity x (Vz - Vz) 3.8072+0.4569 tN  0.033L+0.0036 NN 0.055  0.052
k A x .S, 7.3510+0.8086 nN  0.1329+0.1595 N 0.133  0.133
Vz Vg ARM
(z ARV
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Fg 4 The measurement of the force distance curve between the mica suface and the pimpoint in air (a) andin liquid (b) .

AR

[7]

ARM

ARV

ARM

ARM

ARM

AR

ARM

ARM

1HZ

ARM

3b

3a

ARM
ARM

Q

A
—_—
e
c
foo)
Yol

-0

m+_
Ln -

o

S S

~ I~
-

+

[{e]

%]

S

-

Q

o) <

o)

+

% 8

[{e]

ARM

ARM

ARM

ARV

ARM

ARM

ARM

ARM

[4]

DNA)

(



5 399
Feo
2 7.351 nN
3.807 nN) , APV [1] Bimig G, Quate C, Gerber Ch, e d. Atomic force
(D LE ) ) microscope[J]. Phys Rev Lett ,1986 ,56 (4) : 930 - 933.
, 0.133 [2] : ' :
ARV ) (Application of atomic force microsoope
in life science research ) [J]. ,2005 ,
(0. 055) i 25 (2) :143- 147.
(0.052) , ! [3] Hansma H G, Snsheimer R L, Goppe J, e d. Recent
;4 advances in atomic force microsopy of DNA[J]. Scanning,
ARM AR 1993,15 (5) :296 - 299.
(Fen) ) [4] , , ,o
0.0331 NN 0.1329 ARM [J].
nN ,2006 ,26 (1) :60 - 63.
ARM [5] ) A
[J1.
,2006 ,10 (9) :951 - 955.
' ARV [6] ChangH X,Yuan Y,Shi NL,Qan Y F. Ultrasenstive
) dectrochemicd DNA biosensor based on conducting
, ARM polyaniline narotube array[J]. And Chem 2007 79 (13) :
ARV : 5111 - 5115.
, - [ 7] Bonaccur E,Butt H J. Microdrops on aomic force
, microsoope cantilevers:  evaporation of water and sring
oongant cdibration[J]. J Phys Chem B ,2005,109 (1) :
ARV 253 - 263.

AFM images acquired under the liquid condition

ZHANG Tiarrbiao ,DANG Quo-quan ,GJAN Yi-fu’
(Department of Biochemigry and Molecular Biology , China Medica Universty ,Shenyang Liaoning 110001 ,Chind

Abgract : In thiswork we acquired ARM imagesd the Al,O; nano- gructured tenplate , mica, CD and DVD in the lid phase and the liquid
phase regectively and measured the force d gance curve of the mica suface aswell. Gonparion dows that the ARM images obtai ned under
the liquid phase condition exhibit the fine gructures of the objects due to the reduction of the broadening dfect of the ARM cartilever. In
addition , the eimination of the ectrogatic dfect and the red gant momentum of the liquid phase, the forced gance curve in the liquid phase
d plays a better uniformity. These resuts provide us the posshility that ARM coud be applied to the hiologca or medicd sanples under
physologca oconditions for the invedtigation of the celuar nmorphology and biologica nolecular interactions.

Keywords: ARM ;ligqud phase ;norphology ;force digance curve
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