K?Lse\cs Y - Roblow SHH¥C
S ol oo
ﬂ) W&M&bu@‘ﬂmm’bﬂ@\%-@?sd shno
¥y

oits (1) ST
o, M=1) ;:@I}’m
(Whan ot dlaw spio § R labbics ane fold fxed).  Awme HAOISHL)

e

m’h (T—" ) = fP“L&."ﬁl% P éL 'P"\'LL:O ‘ﬂ:._ gm
~$oE
a1 = . e AE: W -RU)

3 et (U= P e,_QbE - @ [H®)-40))
ww-» - e 7 <
G mgsmt.&c!- I ‘Gwn-o.m 18 ‘;Vomﬁﬁ, S "gu.q, “I5 A
v dusks, c...? M&v«d' g’\'ﬁ-k 7N HO) > RAY)
el At & Fliges Sprio 2 du shisy, s
o A a, & con R2, Ahio o cedrca sholddd ~ench

yebinee ool Pom o bk bod algaithom .



D) My Tow gk § T Togy et il He
Mehopohs algrith 20d peusedre  bosdagy tmdihiy
S Qi O H nept P
T {olloyy page dwe S]W(SMS o cl-uu& tengaachvas
Q) TH b so eaeny b Apdae 4 exa ct »po;-?f:n an
Phox Komohon Iy ey, Fom W shagshigs [t wome
bo e ok aket T: 23  (Lehen 231 ad 235) fn

S la}&ce Il ‘Kfmme,a—w&ny\.‘ger Mad
Volve S om Anfinds 2-d (abhee o T= .94,

Relov e ) '#“- 'P‘cl""’“" Shev TI\H-" Oo&[\s'thce.—-rk:q 1§
metostable 5 -meJl t Aate, q'\ﬁb [ﬂd‘h‘l-\-g ‘Q\ ove. ’PLW
o take Svn .

[.,_') -Irn-PaS'i\a_ Lms-ib condibony Wil adl -l:.um.‘.,;(..,8 )0 wp
oo vy e Jed o T T TRt
bondy condidn stahiliige Pa place will spin wp
A bedhilige e ploe Wtk i dovm. Shl,
£ T>2.0, -.(]_,_ Sy drem n.u&m owe £hable :)q\a.
ltﬂ\-é’h:'. -

2



Printed by mpeskin @thlinux5.slac.stanford.edu

May 10, 08 15:37 mylsing.java | Page 1/2

import java.awt.*;
import java.awt.event.*;
import java.applet.applet;

public class myIsing extends IsingGUI {
/¥ golve() carries out the Metropolis method for updating a
2-dimensional lattice of spins. The updating runs
continuously until you push the Stop button of the
applet.

The spin values are given as the elements of an array of
integers called

State[m] [n]
The entries of State should take the values 1 or -1.
n and m range over the wvalues 0, 1, 2, ... Nx or Ny
{(If yvou call State[m] [n] for m or n outside this

range, bad things will happen.)

Nx and Ny are set equal to 200; please do not change this.
The program then simulates a 200 x 200 spin model.

To implement fixed-spin boundary conditions, do Metropolis

updates for m, n=1 .. Nx-1 only
To implement periodic boundary conditions, do Metropolis
updates for m, n=1.. Nx-1 only
and,

when the 1 element is updated, copy it to the Nx element
when the Nx-1 element is updated, copy it to the 0 element

The temperature i1s available as a global wvariable called T.

The method below 1s set up to simulate the thermodynamics of
the Hamiltonian

H = - sum_ {nm} S_{mm}/T.

corresponding to an external magnetic field h = 1
and no interaction. You should change this Hamiltonian
appropriately to simulate the Ising model with J = 1

The value of the energy/site will be reported in the applet
if you implement the function computeEnergy() below

*/

voild solve()}{
/* intialization */
int 1i,7;
for (i = 1; 1 <= Nx; i++){
for (j = 1; j <= Ny; Jj++){
State[il{3j] = 1;
}

}

/* sweep through the lattice and do Metropolis updating */
int N = 0;
while {true) {
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if
}
3

N++;

/* impose periodic boundary conditions */

for (1 = 2; 1 <= Nx-1; i++){
State[i] [0] = State[i] [Ny-11;
State[i] [Ny] = State[il[1];
}
for (j = 2; j <= Ny-1; j++){
State[01{j] = StatefNx-11I[11;
State[Nx][j] = Statel[ll[j];
}
/* now sweep */
for (i = 1; 1 < Nx; i++){
for (j = 1; 3 < Ny; j++){
int 8 = Stateli]l[j];
double Hnoflip = H(i,j,S};:
double Hflip = H(i,j,-S):;
if (Hflip < Hnoflip) {
State[i][j] *= -1;
1} else {
double r = ran();

/* gets a random number between 0 and 1 */

double ratic = Math.exp( -

(Hflip - Hnoflip)/T);

if (r < ratio) State[i]l[]] *= -1;

}

}

/* put a large number here to make the updating run slower */

if (timetostop) break;

(N%8 == 0) refreshPicture();

double H{int m, int n, int S){
/* walue of H including only terms involving

}

S = State[m] [n]

S is kept as an argument sco we can flip it
With more complicated Hamiltonlan, the
return value would depend on State[m+1] [n]
and other neighboring spins */
return - 8§ * (State[m+l][n] + State[m-1l]1[n] + State{m][n+1]
+ State[m][n-11]);

double computeEnergy () {

int 1i,73;
/* should return E/N */
double EE = 0.0;
for (i = 1; 1 < Nx; 1i++}{
for (3 = 1; j < Ny; j++)}{

EE += H(i,j,Statel[illd1);

}

}
return EE/ ( (Nx-1)* (Ny-1));



Ising Model Snapshots

200 x 200 lattice
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