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Vidauki

parameter.f90

module parameter
implicit none

Dkskotsk kb ok bbb kaok ok dok ok dokiok sk sksotok ok ok o ok ok ek oot ootk ok etk sk ek ok
!Sterdir kerfisins skilgreindar

tAth, hér er orkan I skilgreind sem V
$oteskokofesteskofood oo sl ok o ole st sl e e sk sl ko e ook sk ks ok ke ke ke o ko o ko ok

integer,parameter: :Nx=10,Ny=10,1engd=100000,T_lengd=30

real (kind=8}::V=1,0d0,B=0.0d0,beta=1.0d0,T_max=5.0d0
tbeta=1/{k_B*T)

T stk sfook ook o st ook e of o ke sfe e e e s e s Sk e Sk s e ok ok ok o ok e s st sk e st sk ek s ok sl st e stk e sk sk sk stk e sk ok
'Hitastigid 1atid hlaupa fr& T=0 i T=T.max i T_lengd skrefum

stk ok ok ok ok kb ook ootk o okt ok ool sofe ol sk ok ok ook sk s ook ok ok i ek ook ok
containg

subroutine hiti(T,1i)

integer::i
real (kind=8)::T,h

h=T_max/T_lengd
T=i%h
beta=1/T

end subroutine hiti

end module parameter
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ising.f90

program ising
use parameter
implicit none

real (kind=8)::E_avg,G_avg,E_var,G_var,C,X,T
real (kind=8)::E_favg,G_favg,X_favg,C_favg,andrand

integer::i,k,m,n,1l
integer,parameter: :rand=1

integer »dimension(Nx,Ny) ::8
real (kind=8),dimension(rand) ::E,G,X_vig,C_vig
real (kind=8),dimension(Nx/2—1)::falluvig,fall_avg

fall_avg=0

open (unit=11,file=’E_avg.txt’,status=’new’)
open (unit=12,file=’G_avg.txt’,status=’new’)
open (unit=13,file="C.txt’,status=’new’)

open {(unit=14,file=’X.txt’,status=’new’)

open (unit=15,file=’Spuni+l.txt’,status=’new?’)
open (unit=16,file=’Spunil.txt’,status=’new?’)
open (unit=17,file=’Spuni-1.txt’,status=’new’)
open (unit=18,file=’Fylgni.txt’,status=’new’)

andrand=1/float(rand)
do i=1,T_lengd

call hiti(T,i)
Dkttt et oot otk o sk ok sttt st sk ook sk ok kot ol et etk sk ok ek ok
!Forritid er 1atid hlaupa oft i gegnum Monte Carlo adferdina til ad
'koma i veg fyrir flokt. AD lokum er medaltal tekid.
ootk ok ook ko soloRor ok ok koo ok ok ook ok Rk ook koo ook ok ko f ok

do k=1,rand

call undiruising(s,E_avg,Guavg,E_var,G_var,C,X,fall_vig)
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E(k)=E_avg
G(k)=G_avg
C_vig(k)=C
X_vig(k)=X
fall_avg = fall_avg + andrand * fall_vig
end do
call medaltal (E,E_favg,rand)
call medaltal(G,G_favg,rand)
call medaltal{C_vig,C_favg,rand)
call medaltal(X_vig,X_favg,rand)
write (11,%),T,E_favg
write (12,#),T,G_favg
write (13,#),T,C_favg
write (14,%),T,X_favg
end do
do m=1,Nx
do n=1,Ny
if (S{m,n)==1) then
write (15,%),m,n
else if (S(m,n)==0) then
write (16,%),m,n
else if (S(m,n)==-1) then
write (17,%),m,n
end if
end do
end do

do 1=1,Nx/2-1
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write (18,%),1,fall_avg(l)
end do

close (11)
close (12)
close (13)
close (14)
close (15)
cloge (16)
cloge (17)
close (18)

end program ising

undir _ising.f90

subroutine undir_ising(S,E_avg,G_avg,E_var,G_var,C,X,sum_vig)
use parameter
implicit none

real (kind=8)::G,E,z,r,E_flipp,E_avg,G_avg
real (kind=8)::E_var,G_var,C,X,fall,andlengd

integer mm,n,i,k,s_old,s_new

real (kind=8),dimension{lengd) ::E vig,G_vig
real (kind=8),dimension(Nx/2-1) ::fall_vig,sum_vig
integer »dimension (Nx,Ny) ::8

integer ydimension(Nx+2,Ny+2)::A

sum_vig=0

andlengd=1/float (lengd)

'call fylki(S) 'Ef byrjunarfylkid S er tilviljunarkennt
5=1 'Ef byrjunarfylkid S hefur alla spuna 1
34
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call afylki(5,A)
call random_seed
Voo st stk eofofok ool et sk skl s ok ot ook ok ok o ke il ske skl sk R iR sk ok ok o ok ook sk ok ok ok ok
'Monte Carlo adferdin
B ek stk ok ok st sesle ek el o ook o o s ook s s sk o o o kst ok s e Sk o o K ok ok ek ot sk o o o ke ok
do i=1,lengd

call random_number(z)

call flipp(8,s_old,s_new,m,n,r)

call hlutfall(S,A,E_flipp,s_new,m,n,r)

do k=1,Nx/2-1
call fylgni(S,k,fall)
fall vig(k) = fall

end do

sum_vig = sum_vig + andlengd * fall_vig

if (E_flipp<=0)} then
S{m,n)=s_new
call afylki(S,A)
else if (z<=r) then
S(m,n)=s_new
call afylki(S,A)

end if
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call hamiltonian(S,A,E)
E_vig(i)=E
call magni(S,G)

G_vig(i)=G

end do

call medaltal(E_vig,E_avg,lengd)
call medaltal(G_vig,CG_avg,lengd)

call stadalfravik(E_vig,E_var)

call stadalfravik(G_vig,G_var)

C=E_var*batax*2

X=G_var+beta

Uitttk st ok ko sokofob ookl R ok ek ok oo ool sk R Rk ok ok kkodok ok ok ook dokkok
!Orkunni E_avg &samt edlisvarma C er deilt med stard kerfisins
Db AORAOK o R e otk oo R AR ok SR ook Ak ok s ok e sk ok ek ek R ok o
E_avg=E_avg/float (Nx*Ny)

C=C/float (Nx*Ny)

end subroutine undir_ising

£ylki.f90

subroutine fylki(S)
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use parameter

real (kind=8),dimension{Nx,Ny)::D
integer ;dimengion(Nx,NyJ)::S

1 sk s sk e st sk s o ook ot ket e e o sk ok e s s o st sl el e e o oo ol e e st ek ek o e e o

'Fylki S baid til med tilviljunarkenndri upprbdun spuna
biesiskat skt ook skatolotolol kol fofoR oot ek siok sk iR iR sk kR ok s tolokokok ot sk ool ok etk s e

call random_seed
call random_number (D)

S=Dx3
8=5-1

end subroutine fylki

afylki.f90

subroutine afylki(S,A)
use parameter
implicit none

integer,dimension(Nx,Ny) ::8
integer,dimension(Nx+2,Ny+2)::4

integer::j,k
U ek ook e st st e ke sk o o skl Kok ok o Ol o e s e e o sk kst o oo s s ok ok o s e ok ks ok ek s okok R K

'Fylki A bdid til it fr& fylki S vegna lotubundinna jadarskilyrda
otk ok ok bk ek sk okt of ol ok SR o R o ARSI KRR KA IR Rk R R ek

A=0

A(2:Nx+1,2:Ny+1) =S
A(2:Nx+1,1) = 5(1:Nx,Ny)
A(2:Nx+1,Ny+2) = S(1:Nx,1)
A(L1,2:Ny+1) = S(Nx,1:Ny)




A(Nx+2,2:Ny+1) = S(1,1:Ny)

end subroutine afylki

flipp.f90

subroutine flipp(S,s_old,s_new,m,n,r)
use parameter
implicit none

real (kind=8)::r,i_rand,j_rand,a_rand

integer,dimension(Nx,Ny)::S

integer::i,j,m,n,s_old,s_new

! Kok ok ok R ok R s ok o ol ok ok e e s st s ik sk ok ok e ok e sk sk R skt sk ok skook o sk o o s sk s sk sk ok sk oK oK K K o e o

'Hér er valid sati (m,n) i spunafylkinu S5 sem A ad snia, "flippa"
Dok ok baokhdor o sk ok b bokodon dok fofskkokok ok ok o oot etk sk ok ok ok ok ok ok

call random_number {i_rand)

call random_number (j_rand)

i=i_rand*Nx

m=i+1

Jj=j_rand*Ny

n=j+1

s_old=S(m,n)

R e T T L g p——
'Hér er spunaflutningur leyfdur fra S=1 i §=0, S=-1 £ S=0 og 5=0 1
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'5=-1,1. Einnig er hagt ad leyfa S=1 i S=-1 og 6fugt en bad er
"commentad" a4t hér
Dokttt dokoskorol sl ook ok Sl etk kool gk sk o stk sk sk o okok o ok s ok sk skt sk ook ok 0K
call random_number(a_rand)
if (S(m,n)==1} then
! if (a_rand<0.5d0) then
s_new=0
! else
! s_new=-1

! end if

else if (S(m,n)==-1) then
! if (a_rand<0.5d0) then
! s_new=1
! else

s_new=0

! end if

else if (S(m,n)==0) then
if (a_rand<0.5d0) then
s.new=-1
else
s_new=1

end if
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end if

end subroutine flipp

hlutfall.fo0

subroutine hlutfall(S,A,E_flipp,s_new,m,n,r)
use parameter

implicit none

real (kind=8)::r,E_flipp,E_0,E_t

integer::s_new,m,n

integer,dimension(Nx,Ny) ::8,5_ ¢
integer,dimension(Nx+2,Ny+2)::A,A_t

Dotttk ok shob otk sk otk ookl ok ok oottt ok ok ooR Aof o skt ok ok ok ook o
'Hér er r=exp(-beta*E_flipp) reiknad. Hér stendur X_t fyrir stardir

'par sem spuna hefur verid snaid en X fyrir obreyttan gpuna
! Aok s e ok ok ok ok ot sk R SRR sl s ok oo ofe e ke sk ek ek ke okl s e sk e sk sk sk koot ok ok oK ok s ok ok ok ok ks

E_0=0d40
E_t=0d0
5_t=8

S_t{m,n)=s_new

call afylki(S_t,A_t)
call Hamiltonian(S,A,E_0)

call Hamiltonian(S_t,A_t,E_t)
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E_flipp=E_t-E_0

r=exp(-beta*E_flipp)

end subroutine hlutfall

hamiltonian.f90

subroutine hamiltonian(S,4,E)
use parameter
implicit none

real (kind=8}::sumi,sum?,E

integer,dimension(Nx,Ny) 1:8
integer,dimension(Nx+2,Ny+2)::4

integer::i,j
E=0
suml=0
sum2=0
do i=2,Nx+1
do j=2,Ny+1
suml=suml + A(1,7)*(ACi-1,3) + A(i+1,§) + AGd,j-1) + Add,j+1))
end do

end do
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sum2=gsum(£float(3S))

=-0.b*V+zuml -Bxsum?2

end subroutine hamiltonian

magni.f90

subroutine magni(s,G)

use parameter

implicit none

okokokokok ok Aok ok sk ook ofok ok olforokok sk ok Rtk koo ok ok ok ok ek o ok ok ok ok
'Ath, hér er seGlunin M skilgreind sem G

Viiesk ok ok ok ok oRaokofok ok ok ok ok koo ok orsior ok kR SR SRRk Rk kR ok ok ok ok ok ook
real (kind=8)::G,summa

integer ,dimension(Nx,Ny)}::8

integer::i,j
summa=0.d0

if (V>0) then
G=SUM(float(S))/float (SIZE(S))
else if (V<0) then
do i=1,Nx
do j=1,Ny

summa=gumma + (-1)**(i+j)*S(i,j)
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end do
end do
G=summa

end if

end subroutine magni

fylgni.f90

subroutine fylgni(S,1,suml)
use parameter

implicit none

real {(kind=8)::suml

integer,dimension{Nx,Ny)}::S

integer::1l,m,n,ml,m2,nl,n2

suml=0C
do m=1,Nx
do n=1,Ny
mi=m-1
m2=m+1
ni=n-1
n2=n+1

if (m1<=0) then

mi=mi+Nx

43




else if (m2>Nx) then
m2=m2-Nx

end if

if (ni<=0) then
nl=nl+Ny

else if (n2>Ny) then
n2=n2-Ny

end if

suml=sumi+S{m,n)*(S(ml,n) + S(m2,n) + S(m,nl) + S(m,n2))

end do

end do

suml=suml/ (4*float (Nx*Ny))

end subroutine fylgni
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