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K m
00000000 J=10000000D00000D00O00ODOODO0OOODODO
—————————————————————————————————————————————————————————————————— */
#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include <time.h>
#define 1s 40 // linear size of the system
int main(void){
int mcs=100000; // total MC steps (per spin)
int discard=500; // # of steps to remove initial effects
int measure=10; // measurement interval
int 1i,j; // variables to control loops
int i1,i2; // site index for flip trial
int mcprocess; // current Monte Carlo step
int spin[ls][1s]; // spin configuration
int ip[ls],im[1s]; // table of right and left neighbours

double t=2.0; // temperature
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double delta_E,energy; // energy change and energy

double ecurrent; // local energy

double field; // local field

double denominator; // measurement normalizer

double genrand(void); // random number generator
[/ Initialization--------——————————————-

// Table of nearest neighbour sites for periodic boundaries

for (i=0;i<1ls;i++){
ipli]=i+1; // right (upper) neighbour
im[i]=i-1; // left (lower) neighbour
}
ip[1ls-11=0; // right (up) of 1s-1 is O.
im[0]=1s-1; // left (bottom) of 0 is 1s-1.

// Initial configuration. All up.

for (i=0;i<1ls;i++){
for (j=0;j<1ls;j++){
spinli] [j1=1;

}
}
srand ((unsigned)time (NULL)) ; // random number initialization
[[===—mmm e Main loop -—---————-—-————————-—-——
energy=0.0;

for (mcprocess=1;mcprocess<=mcs*ls*ls;mcprocess++)q{
i1=(int) (genrand () *1s) ;

// Choose a site for flip trial. x coordinate.
i2=(int) (genrand () *1s) ;

// Same for y coordinate.

field=spinl[ip[i1]] [i2]+spin[il] [ip[i2]]+spin[im[i1]] [i2]+spin[il] [im[i2]];

// Sum of spin states around spin[il] [i2]
delta_E=field*spin[il] [12]*2.0;
// Energy change caused by the flip of spin[il] [i2].
// Execution of the Metropolis method------------———=——=—-—-
if (delta_E<0){
spin[i1] [i2]*=-1; // Flip if energy decreases.
}
else{
if (exp(-delta_E/t)>genrand()) spin[il] [i2]*=-1;
} // Probabilistic flip for energy increase.
[/ === Measurement —-—-—-—-——-——————————————-

if (mcprocessy,(measure*ls*1s)==0){

if (mcprocess>(discard*ls*1ls))//Skip until the system equilibrates.

{
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ecurrent=0.0;
for (i=0;i<1s;i++){
for (j=0;j<1ls;j++){

field=spin[ip[i]] [jl+spin[i] [ip[jl1]+spin(im[i]] [j]1+spin[i] [im[j]1];
ecurrent+=spin[i] [j]*field;

}

}

ecurrent/=-2.0;

//Divide by two since each bond is counted twice.

energy+=ecurrent;

X
¥
F e End of the Monte Carlo loop --—--—--—---
by
[/ Avereage-------————-—-————————-——

denominator=(mcs-discard)/(double)measurexls*ls;
//Number of data points divided by the system size
energy/=denominator;

// Simple average approximates the canonical average.

printf ("Average energy per spin :%f\n",energy);

return 0;
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