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program ising

I This is a program to simulate the Ising model
I 2005/6/10 Written by T. Ohtsuki

use KindNumbers

use randomnumber2

implicit none ! Always begin with this statement
real(kind=double), parameter::zero=0.0_double,one=1.0_double
integer::i,Ix,ly,ix,iy,isweep,nsweep,ixplus,ixminus,iyplus,iyminus
integer::dE

real(kind=double),dimension(5)::BoltzmannFactor
integer,allocatable::spin(:,:)
real(kind=double)::temperature,magnetization
integer::iseed,errorcode,isample,nsample

IX=10 ! XAR®DHAX

ly=10 !'YAROHAX

nsweep=1000 YAEIHEREVFERLICRERSEH-YRL-Y T 5E%
nsample=50 Y27 )LEHEIEK
open(1,file="magnetization.txt") loutputz Z D 771 JLIZ
allocate(spin(lx,ly),stat=errorcode) 4 X%Z|Y XT3
if(errorcode/=0) print *,'Fail to allocate, status='",errorcode

iseed=2311 ! Initializing random number
call rndtsini(iseed)

TemperatureLoop:do temperature=1._double,3.5 double,0.1_double ZE#1-3.5% T, 0. 1Z#& T



magnetization=zero
sample: do isample=1,nsample 4> 7 IJLFH

spin=1 linitial spins all up
Sweep:do isweep=1,nsweep
do ix=1,Ix
do iy=1,ly
ixminus=mod(Ix+ix-2,Ix)+1 1(ix,iy) D Z
ixplus=mod(ix,Ix)+1 !(ix,iy) D% {8l
iyminus=mod(ly+iy-2,ly)+1 ! (ix,iy) D T {8l
iyplus=mod(iy,ly)+1 !(ix,iy)d 4l
spin(ix,iy)=-spin(ix,iy) ! SpinZi{LIZRE =5
dE=-2*spin(ix,iy)*(spin(ixminus,iy)+spin(ixplus,iy)+&
spin(ix,iyminus)+spin(ix,iyplus)) ! REGRIE D T RILF—=
if(exp(-dble(dE)/temperature).lt.drndts()) spin(ix,iy)=-spin(ix,iy)
end do
end do

end do Sweep
magnetization=magnetization+dble(sum(spin))/dble(Ix*ly*nsample)
end do sample
write(1,'(2f14.7)") temperature,magnetization
end do TemperatureLoop

close(1)
deallocate(spin)
stop

end
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