Simulation of the 2D Ising Model in a square lattice with eight-directional Spin
J=1,T=0, B=0.1

#include <fstream>
#include <cmath>
#include <stdlib.h>
#include <ctime>

using namespace std;

constint N = 100;
const floatJ = 1.0, T=2.0, h=5.0; // h U..0CE@ @sUt+ @°Bsp+@-0CE

const int directions = 8; // P2@'D " P§@~ P-Ut@s§@2 U...U..00Ut @ " B+P§0CE B§B3U%0CEUTIEEUTDS

int main(){
srand(time(NULL));
int SIN][N]J;
float Ei,Ef,deltaE;

floatr;



inti,j;
int ii,jj;
float Smeanx,Smeany,Emean;

float angle[directions]={0,M_PI/4,M_PI/2,3*M_PI/4,M_P1,5*M_PI/4,3*M_P1/2,7*M_P\/4}; //
@°@s0"0EU+aEEUTPS @ P+ PB°D" P+@8@ UEPSUt

//U..U0,8"3§0+@ Ut0CE Pepu@ds@d UrUE Pcp+@§UCEU+
for(i=0;i<N;i++){
for(j=0;j<N;j++){

S[il[j]l=rand()%directions;

ofstream outs("sdata(t=2,h=5).txt");

ofstream outc("sconfig(t=2,h=5).txt");

for(int n=0;n<1000000;n++){
Ei=0.0;
for(i=0;i<N;i++){
for(j=0;j<N;j++){

Ei+=-J*0.5*cos(angle[S[i][j]1]-angle[S[(i+1)%N][j]])-1*0.5*cos(angle[S[i][j1]-angle[S[il[(j+1)%N]])-
J*0.5*cos(angle[S[i][j]]-angle[S[(i-1+N)%N][j]])-J*0.5*cos(angle[S[i][j]]-angle[S[i][(j-1+N)%N]])-
h*cos(angle[S[i][j]]); // B§Ut@+0~0CE @~ @+U+U..4€EVOUTE OE

}

ii=rand()%N;
ji=rand()%N;

int old_S=S[ii][jj];



S[iilljjl=rand()%directions; // @2@°0E0EP+ @-Ut@2 @§@*U%0EUt @~Ut Bul @+@2
P20ugs@UR0GE

Ef=0.0;
for(i=0;i<N;i++){
for(j=0;j<N;j++){

Ef+=-J*0.5*cos(angle[S[i][jl]-angle[S[(i+1)%N][j1])-)*0.5*cos(angle[S[il[j]]-angle[S[i][(j+1)%N]])-
J1*0.5*cos(angle[S[i][j1]-angle[S[(i-1+N)%N][j]])-J*0.5*cos(angle[S[i][j]]-angle[S[i][(j-1+N)%N]])-
h*cos(angle[S[il[j1]); // @§Ut@+U~0CE @ @+U+U..a€EVOUTG UCE

}
}
deltaE=Ef-Ei;
if(deltaE>0){
r=rand()/(RAND_MAX+1.0);
if(r>exp(-deltaE/T)){
sillijl=old_S; // @ @s@?0"@' @2 @~ Ut #@sU, @2 U,6°U, 0
Emean=Ei/(N*N);
Jelse{
Emean=Ef/(N*N);
}
Jelse{

Emean=Ef/(N*N); // U...020"@*@- @§Ut@+U~0CE @~ Ut P§@*B8UCE UP+ P§@*U%UCEUT

Smeanx=0.0;
Smeany=0.0;
for(i=0;i<N;i++){
for(j=0;j<N;j++){
Smeanx+=cos(angle[S[il[j]]);

Smeany+=sin(angle[S[i][j]]);



}
Smeanx/=(N*N);
Smeany/=(N*N);

outs<<n<<'\t'<<Emean<<'\t'<<Smeanx<<'\t'<<Smeany<<'\n';

outs.close();

for(i=0;i<N;i++){

for(j=0;j<N;j++){

outc<<i<<'\t'<<j<<"\t'<<S[i][j]<<'\n";

outc.close();

return O;



