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Percolation Model

BRes

Each pair of
nearest neighbor
sites is occupied by
a bond with
probability p. The
probability of the
configuration X is

pb (l_p)N'b.

b is number of occupied bonds, N is

total number of bonds
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Fortuin-Kasteleyn Mapping

K > (d5;0,—1)
Z Ze <ij>
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where K = J/(kgT), p =1-eX, and g is number of Potts
states, N, is number of clusters.



Sweeny Algorithm (1983)

“Flip” rates:

( =(1—p)q/((
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Robert H Swendsen and Jian-Sheng Wang in 2002
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Wolff Single-Cluster Algorithm
void flip(int i, int sO)
{
int j, nn[Z];
s[i] = - sO;
neighbor(i,nn);
for(j=0;j<Z; ++j){
if(sO == s[nn[j]] && r250() < p)
flip(nn[j], sO);



I 57 A= HO BB s 718 40

Wollf [ B4 414531 b Swendsen- F a4 [f 2 4

RHIRCR G, 1 HAE S ETTENL B

X1 4R Isingfi Y, PN EIEERZE

7T ox Iln L

2003-9-28 EASE R EAR Y ERT TOT S2L

H z=0, By




N /A% >
M 2
WS RERRE, G REBRE

LT RRE Z =5 o W(9)

5IN W(S,G) 1§15

» W(S,G)=W(S), W(S,G)<0
G

e X— 7 Fortuin—Kasteleyn WREHIHES

Z=> > W(SG)

S G

2003-9-28 EASE R EAR Y ERT TOT S2L




e

I B —AHRME S, %I W MRIEFEEG

WS — (5,G)] =

Z)

P are iy A

HAR

W(S, Q)
W (S)

2. HfREIM S M G, XIS Hi—x#zh, fEE

WIS, G) = (S',G)]

T W(S,G) i R

1l J

2003-9-28 EASE R EAR Y ERT TOT S2L



HHEERTE

BCn R, SEE, HF

2003-9-28 EASE R EAR Y ERT TOT S2L



B HEERTHE

IR TTIR, A

()

_(oor
. E_<0B>

v
173
Vi
F (T, Vl) —F (T, V()) — / P (T, V) dV,
Vo
F(Ty,V) F(To,V) _/Tl E (T, V)dT
T, T, T T2 :

2003-9-28 EASE R EAR Y ERT TOT S2L



1—‘—»
ILD IJ_I

Pl YA

2003-9-28

5

I

E

B
e

TR IWOIUIR S BATRE E 2 AR R, 0N

a3l DN i ok /Bl W TR EA



Ac 73 eR AT DA RS B RN R
Q = Ze FEX) =5 T =BEX)
E E(X)=E
zZﬂ( Je ”
E

WRQ(E)EART, S R @sLbs LWt ta K H

2003-9-28 EASE R EAR Y ERT TOT S2L

KT o



—f A

i

Ferrenberg-Swendsen

®
-4\/|/
[}

ELERKET = 1/(kpB), M T1ENREHIBIL, FHHRe =
HE T H(E)

H(E) x Q(E)e PE
Hik, A% R AT DL E B — N E A - O D

Q(E) x H(E)etPE

2003-9-28 EASE R EAR Y ERT TOT S2L



Y
1
o>
ayay
gl
I3
Ry
S
]

JE B, ] PUR B ZAS S A AR — iR N e 5
H

SCE"H(E) e(P=8)E

(E) e(B—B)E

|
(]
=

2003-9-28 EASE R EAR Y ERT TOT S2L



I

I

]

|

|
ol e 4t J.________i____________ 1
LE 7 2.2 27
T

FIG. 1. Plot of specific heat vs T for the 16=16 d =2 Ising
maodel. The dashed line is the exact solution (see Ref, 9) while
the solid line is the result calculated from the single simulation
at T=T, The location of the simulated temperature is
marked with a vertical line.
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FIG, 1. Specific heat of the & =13, g =3 Patts antiferromag-
net as a function of temperature For £ =4, 8, and 16. The can-
tinwous functions in both figures were obtained from multeple-
histogram unalyses (Ref. 27}, The run lengths in MC steps per
site {and the number of runs used for the multiple-histogram
analysis) are, respectively, 3= 107 (10), 1.5= (0 (14}, and 107
{4},
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Fugao Wang and D. P. Landau, Phys. Rev. Lett. 86, 2050(2001);
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1, Multistage Sampling (McDonald and Singer, 1967,
1969)

2, Finite Size method (Mon, 1985)

3, Particle-Insertion Method (B. Widom, 1962)

4, Density Scaling Monte Carlo (J P Valleau, 1991)
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