56 12 2007 12 Vol.56 No.12 December 2007

1000-3290/2007/56 12 /6881-05 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.
*
17 2 1 1 1
1 310023

2 310023
2007 3 17 2007 4 13

Monte Carlo

a N E. N
a=5 E. N N a=2 E. N N

a E. N
a E

PACC 0555 3420F 7540M

Monte Carlo o

DLA 2.
3
10 11
DLA
T cluster
12
I oluster = @ a
’
1/7‘2 . T cluster + 20&
Ruderman-Kittel-Kasuya- Yosida RKKY
1/r. 1/r exp —A BE . A BE
4—11
‘ E:_fziz%s,.s. a=0 1
DLA Monte Carlo i Ty
ry i j S, S,
* 10574109 Y604064 20060028

F E-mail xxj@zjut.edu.cn



6882

56
+1
-1.1
Monte Carlo on E.
8 BsC a
exp —A BE AC
1 a=5 a=5 a=
T cluster 10 a
+30a T user T
20a BC 10 11
E. « BC
a<l 1
a 1 E,. sC
N 1 a
T cluster +
B« E
BC BC
a @
a 1 a=2
E. BC a=5 a<l
r a a=2
@
a
N
-7 % :
N =2000 BC 400 a =
3. 10 0.5 a=0.1
or <
= [N
E, = 400} g 1 A\\X
E/N E p \ °
N § B0 g go0 A
| : S \ \
Eo ﬁc 1200 i Z:? 4 A\
N =2000 pC >0 N =1000 BC —x—a=10
<0 . -1600 | | | | | ‘?
EC ‘86 400 200 /;)C 200 400
BC
a E. 1 E, BC
BC
E. pC 2 a=5



12 6883

E. N 2 3 a=2 E.
BC E. N . 3
N BC E. N
2 .
BC N<500 E, N N
EC
a=5 a=10 E. N 2 3
E ¢ N a
2a b BC
c a= 5
E. N
N
0 R 0-Q-Qpmer-r-m-r-0:0-0:-M-8:0-0:0-0-
NIRRT
v —a—fC=0.05
-1F Wyw —0—pC=0.1
» VYV YV VV -V VY yoyy —A—fBC=0.3
\ VYVYVY _y BC=0.8
BC. o 2t ) —»fC=1
& N —<—BC=10
E, N > —*—BC=100
SEe e, —e—BC=400
BC . \:3‘0-&. Seaaag =SS
Ko 0000 g.q.q.
-4 | K 5l 0-0-0-0-0-
4 R -~ 4{;;
0.0k lr.*-—I—.’.~Ifl~I‘I»I—I»I-I-l—.—.;.‘sis \ .\ \ .\ L \
o O_O,o—o—o»ofo»o-o-o—o—O—O-O‘o’ g 0 1000 2000
0-07 - —
L A,kA_A,A7A—A~A_A,A~A»A’A’A-A—A-A—A-A*A gg; 8 (1)1 N
—A—fBC=0.5
YT TV YV Y Y Yy gy vy —vfC=1 _ ;
& 0.6} Y BC=2 3 a=2 E. N
—a—BC=10
L 4000000000000 00000e * [C=200
—>—pC=400 a 4 a=10.50.1
-4 << << << <]
-1.21 [ S A S SR SR E ¢ N 4
b G S S S S S S 22 D2 @
. . . . . . BC
0 1000 2000
N N
BC 4 b BC =0.03
I R 1
0.0 M SRy 500
L A,A-A'A'A‘A;A‘A‘A‘A‘A’A*A~A—A»A-A—A—A7A ——fC=0.01
—0—BC=0.1
—A—fC=0.5
VT
NV g _
L 06V vVVVV'V‘V’V~V-V*va—V’V’V —V_gg;% 10 11
A —BC=10
R —>—BC=200
.\o'°""*0»0~._.,._.—ro»ofo-o 000 FPC=400
-1.2 F
PP RRRE PR
RS 5SS DR BREE NN (b) o
0 1000 2000
N
2 a=510 E N 10 11

aa=10 b a=5
4b  BC=03 E

c



6884 56

N
3 4 E,
N <2000 : sC N. a E,
a N 4¢ AC=0.5
a E. N
0} @@5-E-HA-AA-N NN | $eg-o-l-2-@@-Q-0-0-0-0-0-0-8:M-A-H-B-
Rreegesssarr of sugasrasgeooconssazs
A -0 ® K
v e, —=— 3C=0.01 'S \o\ﬁw\ a, —=—3C=0.01
10y %& ™ N -50 | \Kﬁ\ . v, fay 0—fC=0.03
. %, eV Aa, —A—pC=0.05
o0k v T Mo v —v—pBC=0.08
¢ 100 | B, e W —e—fC=0.1
o & -100 N, o TV,
& B, % Vv —HAC=0.3
-30 F By \.\. —»—pC=3
o e,
-150 - h ¢
1 ®) .
*‘ﬁ
. -200 Lu . . ) ) L
0 0 1000 2000
N
- -R=R- -0 -0-M-:A-A-E-H-0-0-0-0-0-
Of BITERILTOOREST
*8 "y A 00,
* a o mpC=
EN . o~ ®—BC=0. 001
200 | > v, k*& —0—pBC=0.008
*\::.\v\v kA\ —A—fC=0.01
o x0Ty A, TV—pC=0.03
M 400 + RN A—e—fC=0.1
e W, —*—pC=0.5
*\:\.\ A
xo Ny
-600 [ * 0
* O
)
© *
-800 Lt . . ) ) .
0 1000 2000
N
. 4 a=0.10.51 E. N aa=1 b a=05 c¢a=0.1
E. C a
4 . 2 a= 5 Ec
N a=2 E. N
DLA
a<l
BC E. N
Monte Carlo
C
1 a P
E, BC E. N N
1 Zhang J Z 1995 Fractal Beijing Tsinghua University Press  in 3 Witten T A Sander L M 1981 Phys. Rev. Lett. 47 1400
Chinese 1995 4 Indiveri G Levi A C Gliozzi A Scalas E Mohwald H 1996 Thin
2 Vicsek T 1992 Fractal Growth Phenomena  Singapore  World Solid Films 284—285 106

Scientific 5 Cannas S A Magalhdes A C N Tamarit F A 2000 Phys. Rev. B


Absent Image
File: 0


12 6885
61 11521 9 414
6 Pastor-Satorras R Rubi J M 1998 Phys. Rev. Lett. 80 5373 14 GaoGL QanCJ LiH Huang XH Gu W] Ye G X 2005
7 Krech M Luijten E 2000 Phys. Rev. E 61 2058 Acta Phys . Sin. 54 2600 in Chinese
8 Curilef S 2002 Phys. Leit. A 299 366 2005 54 2600
9 Glumac Z  Uzelac K 2002 Physica A 310 91 15 IuHJ WuF M2006 Acta Phys. Sin. 55 414 in Chinese
10 XuXJ CaPG YeQL XiaAG Ye G X2005 Phys. Leit. A 2006 55 414
3381 16 GaoGL QanCJ LiH GuW]J Huang X H Ye G X 2006
11 XuXJ WeiGY CaiPG Jin]S XiaAG Ye G X 2006 Acta Acta Phys. Sin. 55 3349 in Chinese
Phys . Sin. 554039 in Chinese 2006 55 3349
2006 55 4039 17 Gao GL QianCJ Zhong R LuoM B Ye G X 2006 Acta Phys .
12 Di GQ Zhang B] Ye G X 2005 Acta Phys. Sin. 54 1557 in Sin. 55 4460 in Chinese
Chinese 2005 54 1557 2006 55 4460
13 TwoMB YeGX TaoXM XuJM JiaoZ K2000 Chin. Phys.

Based on the diffusion-limited aggregation model

Study on the coupling energy of two-dimensional magnetic
clusters with power-law interaction ”

Xu Xiao-Jun'
1 Department of Applied Physics

Wang Feng-Fei®

2 Department of Physics
Received 17 March 2007

Cai Ping-Gen'
Zhejiang University of Technology — Hangzhou
Zhejiang Institute of Education

Abstract

Wei Gao-Yao'  Sui Cheng-Hua'
310023  China

Hangzhou 310023  China

revised manuscript received 13 April 2007

the kinetic aggregation process of magnetic particle with power-law

coupling interaction is investigated by Monte Carlo method in this paper. The evolution of the average coupling energy E_ of

clusters with particle number N for different values of exponent a during the growth process is studied in detail. The simulation

shows that for a=5 E., N almost does not vary with N for a =2 E, N decreases slowly and then approaches a steady

value as N further increases. For smaller values of @ however

E. N varies linearly with V. The influence of the coupling

parameter on the average coupling energy E, for different values of @ is also studied.
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