56 9 2007 9 Vol.56 No.9 September 2007

1000-3290/2007/56 09 /5452-06 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.
*
12 1 1 1 1
1 310027
2 312000
2006 12 20 2007 2 26

PACC 7360D 7390

1 9
1996
12
1—11
12—26
1—4
10—100 nm '
34
13 14
5—7
1 » 13 14
10"°m
* 10574109 2005C24088 Y604064

T E-mail gxye@mail.hz.zj.cn



5453

107° Pa
R 13 mmx 20 mm
0.5 mm
SPI
T.
125 mm
99.99% .
* 6x107* Pa
: f
d ULVAC CRTM-8000
At
T .
T =303—338 K Leica DMLM CCD Leica DC
300
r 3.
3.1.
T T
=303—338 K
Dow Corning 705 1.

f=0.010m/s d = 5.0mm At=0.5h a T'=303K b T=333K

13—15

DIA ° -
CCA °


Absent
Image
File: 0


5454 56

0.30—
0.75 pm 10 pm
15.0% .
2 2 b
T o
o d
3 a 1 0 <d< 20 nm
3.2.
c d
2 o
T
d c

. a d=5.0nm

£=0.010
nm/s T=333K At=0.5h
3 a 16 17
D = kTF™! 2
c k T F
d
. T
26 F
2
o
Ar 2 At 15 16
Ar? = 4DA: 1 At


Absent
Image
File: 0


9 5455
c At At At
o At
a 0.5 h<At< 1.0h
1h T=333K o T =303 K
o
. . . 12 .
18 = T=303K (a) _ (®)
A T=318K L I ]
151 o r=333K . -
12t
N =l L. .
b 9 b L L] ]
6 4} 1
5[ n s . A A
op ! . . . . 0 , , . . .
0 5 10 15 20 0 4 8 12 16 20 24
d/nm At/h
l a P d £=0.010m/s At=0.5h b - At f=
0.010 nm/s d=5.0 nm
3.3. e T ! ! !
B 7=303K
ol A r=smx ~
® r=31K e S ;
1 -
sl e e
g 7
17— : 61 p, ‘ i
4} .;,;::"/ = .
l,a:f;.' [] L
hd
2 B .’.’Ii'rl
! +—
T=303K T=333K ) . : . . .
0 2 6 8 10
0.40 pm  0.60 pm. d /nm
T
L d 4 4 L
d
L
L
d. T = 3
303 K d,=5nm T=333 K d,=1nm
4 . T L


Absent Image
File: 0


5456

56

10

11

12

13

14

T =303—338 K

Roder H Hahn E Brune H Bucher J P Kern K 1993 Nature 366
141
Hwang R Q Schroder J Giinther C Behm R J 1991 Phys. Rev.
Lett . 67 3279
Bardotti L Jensen P Hoareau A Treilleux M Cabaud B 1995
Phys. Rev. Leti. 74 4694
Jensen P Bardotti L Hoareau A Treilleux M Cabaud B Perez
A Aires F C S 1996 Surf. Sci. 367 276
Witten T A Sander L M 1981 Phys. Rev. Lett. 47 1400
Jensen P Barabasi A L. Larralde H Havlin S Stanley H E 1994
Phys. Rev. B 50 15316
Kolb M Botet R Jullien R 1983 Phys. Rev. Lett. 51 1123
Meakin P 1983 Phys. Rev. Leit. 51 1119
Nishitani R Kasuya A Kubota S Nishina Y J 1991 Vac. Sci.
Technol . B 9 806
Michely T Hohage M Bott M Comsa G 1993 Phys. Rev. Leit.
70 3943
Brune H Roder H Boragno C Kem K 1994 Phys. Rev. Let:. 73
1955
Ye GX Zhang QR Feng CM Ge HL Jiao Z K 1996 Phys.
Rev. B 54 14754
Ye G X Michely Th Weidenhof V  Friedrich I Wuttig M 1998
Phys. Rev. Leit. 81 622
Ye GX YangB XiaAG JinJS LuoMB Xu]JM 1998 Acta .
Phys. Sin. 47 1900 in Chinese

1998 47 1900

17

18
19

20

21

22

23

24

25

26

Michely Th Ye G X Weidenhof V. Wuttig M 1999 Surf. Sci. 432 228
YangB Luo M B Tao X M Feng CM Ye G X 1999 Acta.
Phys. Sin. 48 1523 in Chinese

1999 48 1523
Yang B Scheidtmann J Mayer J Wuttig M Michely Th 2002
Surf. Sci. 497 100
Ye G X Michely T Wuttig M 2002 Phys. Rev. B 65 205409
Jn]S XiaAG Ye G X2002 Acta. Phys. Sin. 51 2144 in
Chinese 2002 51 2144
YeGX XiaAG GaoGL Lao YF Tao X M 2001 Phys. Rev.
B 63 125405
JnJS YeGX Qian CJ Zai GQ Ye QL Jiao Z K 2001
Acta. Phys. Sin. 50 544 in Chinese

2001 50 544

Tao XM Zeng YW Feng CM Jiao Z K Ye G X 2000 Acta .
Phys. Sin. 49 2235 in Chinese

2000 49 2235
LuoMB YeGX XiaAG Jin]S YangB Xu]JM1999 Phys.
Rev. B 59 3218
XiaAG YangB JinJS Zhang Y W Tang ' Ye G X 2005
Acta. Phys. Sin. 54 302 in Chinese

2005 54 302

LuoMB YeGX TaoXM XuJM Jiao Z K2000 Chin. Phys.
9 414
FangYJ WuYQ YeQL XieJ P Ye G X2006 Phys. Lett.
A 352 170



9 5457

Temperature dependence of the aggregation mechanism of silver
atoms deposited on liquid substrates ”

Zhang Sheng-Lin' Xie Jian-Ping'  Fang Yi-Jun'
Jin Jin—Sheng1 Ye Gao-Xiangl T
1 Department of Physics Zhejiang University ~Hangzhou 310027  China
2 Department of Physics  Shaoxing College of Arts and Sciences ~ Shaoxing 312000 China
Received 20 December 2006  revised manuscript received 26 February 2007

Abstract

Temperature dependence of the aggregation mechanism of silver atoms deposited on liquid substrates is reported. The
experiment shows that the aggregation mechanism of the silver atoms conforms to the two-stage growth model approximately when
the substrate temperature changes. The fringe effect of the substrates was visible in the experiment and the coverage ratio of the
silver atom clusters in the central region of the sample was smaller than that on the edge of the sample. As the nominal film
thickness increased the coverage ratio went up rapidly first then its growth speed slowed down and finally the coverage ratio
approached a saturation value. The film thickness corresponding to the saturation coverage ratio decreased obviously with the
increase of the substrate temperature. For a fixed nominal film thickness as the oil temperature increased the coverage ratio
decreased. The evolvement behavior of the average length of the silver aggregate branches is similar to that of the coverage ratio
in the central region of the sample. The diffusion mechanism of the silver atomic clusters towards the sample edge is also

presented .
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