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Horb, WREERREL f(w) BAWIEAT A Hu < 1,
flu) o< uPs B> 10, fu)BTHEE K afl
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I ) A=A v FEE 8, o T 2R RS N LA BR &
G, FHRE AR K 8 BE ) 55 R AB hanax 75 TR X IR 25
A i g 110,11]

P(hmaxa L) X Liaf(hmaX/La)a (3)

Forb f () bR BE BRI B, o N T SCRT I8 1R RE JE
REL.

FE T ST AL A IR AT LRI 7 D9 A [ )
T 2 ) — M 3 2 A K R T AT LA A [ 3
J1EETT R, BN AR (ballistic deposition,
BD) #7113 Eden #8175 KR 1 B 13 2% (8] ) B
i Fil Kardar-Parisi-Zhang(KPZ) [l FFEHEA, &
T KPZ &K, MK KPZ RN

% =vV?h+ % (Vh)? +n(r,t), (4)
o, v RORRM MK R EL, T7 A L AR 1 1
PRV A ARG, JEZevE REN B TR 0H
AR E, n(r, t) R A K BEATL IR 2 15k 7% (1)
SO, R i S T B A R, FERR L ELAS
7% [A) R RS 48 2 o AN B 77 2 F8 50 2 R bR FE R &R
o+ 2z =2, HFISERA4ERTE 215),

MATFEBR L B A5 2% (8] is H Bk 77 30As 7 1R
I fg R R 112019, 101 i o S B 11 R JE A 45 AATTHF
06 VR 3 TV 5k T 445 ok T A TRVAH AL A2 K 3l g 2
wslio Al

52 PR[E -] (restricted solid-on-solid, RSOS) &
T O] S KPZ M 3& 2 o — Ao H B0 B8 A
KA Lee &5 U7V 7248 H RSOS 184 75 43 2 4t
Hode = 2 0)W/R T2 37 3 B 5 AR 43 T8 PR o 43
TERE BB R A A K 4R d = 2B LE
132k IR Z R RE, BRI &2 Family-Viesek A B2 #E
B EAERRa+ 2 = 2AF K. Tang % 18]
FEU /R T2 W B 5 b5 ZI h B 2 () 4L 25 2R A B R
HAWERERRa+ 2 =2, FHINND L
AT E T AR YL, R T AR B )
TN, P2 BR[E - (equilibrium restricted solid-
on-solid, ERSOS) #A44E N RSOS BAL K HE] ™, Lee
A Kim U9 75 R S 3 8 7 AL 0 45 0 3k
JE& b0k e AT B AT I O LR L LA = 1A A RS )
2% 1 Edwards-Wilkinson(EW) J7 F2 3 A~ g FH i 4
B TERE EAKE R, ik, AR o
EW J7f2

5

% =vV*=Vh +n(rt), (5)
A, zrw R 70 B 5E K _E Bl HLIE & 11 3l ) 24 48

B HAWAT R R _E ERSOS #i# B A 1R

U HIBN J1 5 bR BEAT N, 6 2 Family-Viesek fr B2,
BSE RS B AR A T A 4 R T S 1
IRUF, 5 EFRE R R 20 + dp = 2. BEAP, Xun 2% 2]
FE U R 32 30 i 57 S AR AR 23 T 26 IS B35 Family 15
AL J Kim 25 P 7R R 52 M 56 3 7 FIAL A 0 I
Xof 2 TH 5t T4 B8 AL UTRRASE 28 R it o 45 3R B 4 S By
(I EW 5 FE B A — s @M. R Xun 25 2O $5
AN TR (1) 53 T 52 i B AR R () 53 T2 4 HOR 5 4
B, BT AR bR B R EOH ).

Lee %5 [T BT R I JE 6 AR 2 0 TR 454, (1
HA TR de = 2H L. NEIR AR BE
SEREIL R A5 M AE KSR T BN 1 52 AT AR, AR
TE P73 T 4 BN A B R4 1) 43 TR LIS X RSOS
K 134T Kinetic Monte Carlo B4 A 7T, H MR H
i 55 AP0 2 1D AE K v FE B R 8 vk 23 A7 I 7 T 43 A
RSOS #E R 5) J1 AR FEAT N, WHFE R I TR HE R
- RSOS B8 {1 R 1f0 55 FE 32 I AR 4 AR BE AT A,
V384§ Family-Viesek A5 B2, H H b 1H 55395 Fh 43
IR bR RS EER. Klla+ 2 > 2,
ANV R BR L BLAS 25 6] B S B B 77 5 6 B R &
a+z =2 REEKMWKESEZEEARIEMS
T AAT A, BEBSIRUFHLAT & Asym2Sig BREL.
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Huynh % 2] ZE5F 7T Abelian Manna #7555
RS o A gl N T B AR AR 4E L (de ~
1.585) I /K 5 20y 5 5 Sk MR AR 73 T2 B2 iR, 23 il
WME LA 2 Fros. XA 3 B Ok B &R
g Aok, BAHERPIE A oT, £ n ik
RIFENT B SEEHY AN, =3+ 1. HETE
AT A SR U AN [R], 36 ol i 1) B A G5 i AEAEAR R
ZE 58, MM R G0 T AN [R], 7R 5 30 5 i Sk 1
RGERS L, = 2" + 1, BARPE IR RG R
L, = 3 x 2" YRGB € SO ) 75 0 [ A0 52
OolF AU A,

Bl LRI 2 25 T 28 DU B AR B 1T R 22 M
FEHT KA EER 43 T RS (580 [ R om A, 250 3
ARG R BN S % ), BRHiXw
By T3 S I BRI S5 i AR AE D i 22 5. I
A DA H BRI 5 R R R A A% 5 A R A B
AR AR, BERIR 7 TR C AL 80 = Rtk
FUBEE 3 AT AR TR s R A Sk S A .
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1 SR b v 2

[Vh| = |h(x) = h(z")] < 1, (6)

MILE 1248 s Ar BT — AN KT, AH R A K
h(x) = h(z)+ 1; WA R I m B 22, WZ IR
TEREA R A, AL AR A o B DR AN AR

ARSI b A AR AR, T 36 2R 2 0 i
Sk RN AR 4y FEHE i | RSOS #E 7Y R kL AL 2B K 1)
BTN, EIHERIRE In = 4,5, 6, 7, 8,
SoF N A% S ECN N = 82, 244, 728, 2188, 6562, HI
WRESET LM RG R L = 17, 33, 65, 129,
257, BAR TR EIR I R GRS L = 24, 48, 96, 192,
384. TEHUABPLF, RHZERRD DK, &
NSRRI (8] A 211 vt~ F 35 IR0 105; 8
KRS IR 18] 9 217 et F 24k 104, %)
TR 0 A K T Y 3R THD R AT A AE 0 T I 3k BB AR IR £
n =5, PVEI/REHET LRGN L = 33, 8K
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Bk, geit- st BN 107,

3 MEEMER

3.1 WRREEESLAMERITEERL
RSOS BB REREN NERE

TR
K34t TIERIREn = 4,5,6,7, 8 I /R 5%
Hr L 5 Sk A L & RSOS A6 7Y 26 i 58 7% W (L, t)
B A= K B TR) ¢ AR AR X B 2856 R, R BOR T
LN 5 FE Wear (L) 5 R G0 R ST L 11 UG 55 28 56
A ERMAEKNEt < L7, AKRERESE
K AL R T R R W (L, t) oc t8, FAI TSR SCiik
Hh g AOARAE AL T 3k (7)) %ot dp K 3 e R~ )
LTS MG, RFAEKIRE B = 0.276 £ 0.002,
IR, A K R THT AR A [ G R I 3 5, B K
LAY () A KRGS 3 AR L AR R AR K B
Az K R THT TR T R B K R Wear(L) o LY, 8@
T o} 4 P P B AT R ARG, SRAAERES B HR 4L
o = 0.514+£0.003. W5 15464 2 = /B ~ 1.862.
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3.2 BWREHMESAMBROIHEERL
RSOS HRAREMESESLITTH

20 1 40 30 4£ /X, Fisher 1 Tippett (23] % 41 37
[ 43 AT B M K (ZIN) A8 7 38 43 A 33047 2R 8 BF 70
T =MAAE 2 A T Gumbel 5 A, 11 B4
i) Frechet 43 Afi F1 TIT BY 1) Weibull 43 ffi.  Gumbel
oA R N AR RS [F) 43 A R AR AR 2 B AR K ()
BRI A, GFIEFHEBERPH. Sk [24—26]
fa H, RECY IR R g ik v 3% TH 4 JR) K TR T LA
T X Gumbel B3 HEAT IR, Wen %5 P7ZE 2 by
1+1 4 Wolf-Villain #5544z K 3R TH &1 B A AE 4t vt
O A IR IR o A KA K IR AT X Gumbel
SRR, TR X AR N AR K T RSB T X Gumbel 43
. Oliveira £ 28] #f 5t KPZ M LDV & 3 1 J LA
AR AR AR A A= R T A X AR OR AR K
AT AR /N AE K B B A A I, 48 HH AR g AE AL AT LAR)
FAT™ X Gumbel R 5017, {H21E 2 B A7 AE 2 5.
R SCAE T ol 43 16 R JEC I 110 2 T A AL s B it A0 A
&k T 5 3 R St AR K R B 0 A R R S AR S g A
BIASBEAR 4T 5 ) X = Pl W A8 20 A B B AT L
BV U6 B 2 B S5 R R T VA SR T AR AE SE it 4
AT M. Cui % PV 5 HSSF-CW 5% T 7R B2 1)
{52 IR 5] 2 5 3 A LA K Brar PO 506 BUR Y61 (1)
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IF. Asym2Sig BRERIE AN

y:y0+A(1+ e—(z—:cc+w1/2)/w2)71
X (1= (14 e et/ uay=1y = (7)
Horpr, MLy 23 5 9 B AR R AR AR &, yo F S &,

ARG, xe AACTTT RO R wr, wa, wz N
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B9 T AR B 2 e B Bl oy T R I B
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((h2)) — (hu)®) M2 R AR R K (7N 86 BE B
ZE . YPABRIE X G — B UGS B IEAE b f R 4tk
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SRPIF s ELE F MIHD 5 MAHD B A 1R 4
GuitAT RN, EHARE G R IR i A — ke, B
JIR M Asym2Sig 73 A7 B . 15 B FE B SO 45 4 A AN
6] % A 52 RSOS 5 71 v A1 A= K 2 11 1 B (B 58 1
SIAAT N, R 14 H T WA R 3K MAHD Al
MIHD j# it Asym2Sig BREIL & FI S Bt ol AT LA
B, RN AR 1) TE B S B wo Al wg TE IR 3 B
J&&_EXF MAHD 5 MIHD & 45 HUE 7E 1= 22 0 B
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0.8F
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- °T 41 = CMAHD
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B8 R SATER S AER - RSOS BUB U AR 4: X= (b (o)) /5

K5 B /ME (SMIHD) A IR B2 i RSOS #5824 41 Fi
FIHARE K R ER/ME (CMIHD) 5o Ai
Bl 7 AL 8 43 ) 2t T W 7R o S0 B o Sk AR
3 T L R A 40 R K RSOS #5211 fl A= K3k

9 (MFIRE) BUIREEE B RSOS AL AR HAH AT £
K ARG (CMAHD) 547 % A2 K m FE R /IME (CMI-
HD) [IZE v 7370 A1 /R S 13 1 Sk 26 % | RSOS # A iA
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VA—4L Jm P> JEFE R B MAHD 5 MIHD ] Asym2Sig B 0% 2 5l & 45 5

*1
Yo Tc A w1 wo w3
CMAHD  —0.006 £0.003 —0.236 £0.012 1.216 £0.028  2.052 £0.046  0.280 £0.008 0.639 £0.019
CMIHD  —0.004 £0.002 —0.241 £0.009 1.224 £0.022 1.990 £0.034  0.283 £0.006  0.640 4+0.013
SMAHD  —0.003 £0.002 —0.267 £0.012  1.311 0.031  1.792 +0.045  0.306 +0.006  0.651 0.015
SMIHD  —0.003 £0.001 —0.262 £0.011  1.318 £0.030  1.778 40.044  0.315 £0.006  0.651 +0.014
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Wi A KAE R ) B 70 25747 .

BEAh, RSOS HE R 7E iy b 7y T8 2 i 145 31 /) 5
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R Lee 25 71 75 HATHH A 40 FE 4R B0 BE I R15 2101
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e B 205 3 1 R B RAE — 8 R 2 TE T A 2
FHEEIR. T AR SCHAANL 46 3 7 HH b R S o S
a+z =236 GERDILEIK o + 2 = 2.58 FfE N
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P DA D 2 R UV A4 B ) AN [R] 3 R T I R T
RIS | 2 11 5 IHI R 2 181 58 52 1R B 11 22 5
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Numerical simulations of dynamic properties of the
restricted solid-on-solid model on fractal substrates”
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Abstract

In order to investigate the effect of the structure of a non-complete substrate on the dynamic behaviors of a growing
surface, the restricted solid-on-solid model on Sierpinski arrowhead and Crab fractal substrates, which have the same
fractal dimensions but of different spectrum dimensions, are extensively studied by means of numerical simulations. The
surface width and the maximal height of the saturated surface are calculated. It is found that the microscopic structure
of the substrates affects significantly the dynamic properties of the surfaces. Although the restricted solid-on-solid model
evolving on two kinds of fractal substrates exhibits dynamic scaling behavior, the standard Family-Vicsek scaling is still
satisfied for different dynamic scaling exponents. The maximal height of the width of saturated surface can be fitted
by Asym?2Sig distribution, not by the three kinds of usual extreme statistical distribution, i.e. Weibull, Gumbel, and

Frechet distributions.
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