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program ising
real,dimension(10,10,10):: s
integer 1,j,k,irand,jrand,krand
data idum,n,nav,b/-1,10,80000,.1/
open (5,file='datal’")
doi=1,n
doj=1n
do k=1,n
s(i,j,k)=1
enddo
enddo
enddo
C
dot=1,7,.2
do L1=1,nav,1

irand =1+(n-1)*ranl(idum)
jrand =1+(n-1)*ranl(idum)
krand=1+(n-1)*ranl(idum)
10=irand-1
il=irand+1
jO=jrand-1
jl=jrand+1
kO=krand-1
k1=krand+1
IF (i1>n) il=irand-(n-1)
IF (10<1) 10=irand+(n-1)
IF (j1>n) jl=jrand-(n-1)
IF (jO<I) jO=jrand+(n-1)
IF (k1>n) kl=krand-(n-1)
IF (k0<1) kO=krand+(n-1)
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sum=s(I1,jrand,Krand)+s(10,jrand,Krand)+s(irand,j1,krand)+
s(Irand,j0,Krand)+s(irand,jrand,k1)+s(irand,jrand,k0)
delta=2*s(irand,jrand,krand)*sum+s(irand,jrand,krand)*b
if ((delta.LT.0).or.(ran1(idum).LT. exp(-delta/T))) then
s(irand,jrand,krand)=-S(irand,jrand,krand)
endif
enddo
m=0
doi=1,n
doj=1n
do k=1,n
m=m+s(1,j,k)
enddo
enddo
enddo
summag=0
sumsus=0
do L3=1,nav,1
Irand=1+(N-1)*ranl(idum)
jrand =1+(n-1)*ranl(idum)
krand=1+(N-1)*ranl(idum)
if ((delta.LT.0).or.(ranl(idum).LT. exp(-delta/T))) then
dm=-2*S(irand,jrand,krand)
S(irand,jrand,krand)=-S(irand,jrand,krand)
Else

dm=0
endif
m=m+dm

summag=summag-+m
sumsus=sumsus+m*m
enddo

summag=summag/nav
Ve



sumsus=sumsus/nav

smav=summag/(N*N*N)

susc=(sumsus-summag*summag)/(n*n*n*T)
WRITE(5,*)T,susc,smav

end

end program ising
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FUNCTION ranl(idum)
INTEGER idum,IA,IM,IQ,IR,NTAB,NDIV
REAL ranl,AM,EPS,RNMX
PARAMETER (IA=16807,IM=2147483647,AM=1./IM,1Q=127773,IR=2836,
*NTAB=32,NDIV=1+(IM-1)/NTAB,EPS=1.2e-7,RNMX=1.-EPS)
INTEGER j.k,iv(NTAB),iy
SAVE iv,1y
DATA iv /NTAB*0/, iy /0/
if (idum.le.0.or.1y.eq.0) then
idum=max(-idum,1)
do 11 =NTAB+8,1,-1
k=1dum/IQ
idum=IA*(idum-k*1Q)-IR*k
if (idum.1t.0) idum=idum+IM
if (j.1e.NTAB) iv(j)=idum
continue
ty=iv(1)
endif
k=1dum/IQ
idum=IA*(idum-k*1Q)-IR*k
if (idum.1t.0) idum=idum+IM
J=1+1y/NDIV
1y=1v(j)
iv(j)=idum
ranl=min(AM*1y,RNMX)
VeV



return

END
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Abstract

There has been so much attention in FePt magnetic nanoparticles with
L1, phase due to their high uniaxial magneto crystalline anisotropy. FePt
nanoparticles can also be important in many applications, such as:
perpendicular magnetic recording media, high performance permanent
magnets and sensors. In a high coercivity systems, data can be stored for a
longer duration. In order to create a magnetic media with stable recording
bits against thermal effects, we need high anisotropy magnets. One way to
achieve higher coercivity and energy product is Exchange Bias Effect.
Coupling hard and soft magnetic matrials together leads to coercivity
enhancement and higher energy product and stability of the system. In this
work, we simulate FePt magnetic system using monte carlo method and
different aspects of FePt magnetic nanoparticles such as curie temperature,
exchange bias and coercivity with changing of thickness, anisotropy,
percentage of Pt were studied.

KeyWords: Exchange bias effect, FePt nanoparticles, Monte carlo

method, Coercivity.



Abstract

There has been so much attention in FePt magnetic nanoparticles with L1, phase due
to their high uniaxial magneto crystalline anisotropy. FePt nanoparticles can also be
important in many applications, such as: perpendicular magnetic recording media, high
performance permanent magnets and sensors. In a high coercivity systems, data can be
stored for a longer duration. In order to create a magnetic media with stable recording
bits against thermal effects, we need high anisotropy magnets. One way to achieve
higher coercivity and energy product is Exchange Bias Effect. Coupling hard and soft
magnetic matrials together leads to coercivity enhancement and higher energy product
and stability of the system. In this work, we simulate FePt magnetic system using monte
carlo method and different aspects of FePt magnetic nanoparticles such as curie
temperature, exchange bias and coercivity with changing of thickness, anisotropy,
percentage of Pt were studied.

KeyWords: Exchange bias effect, FePt nanoparticles, Monte carlo method, Coercivity.
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