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Ising magnet distribution
ü binomial distribution of m up spins (probability p) out of N spins

In[88]:= P@m_, N_, p_D := N! ê m! ê HN - mL! p^m H1 - pL^HN - mL

In[89]:= P@m, N, pD

Out[89]=

N ! pm H1 - pLN-m

m! HN -mL!

Normal (Gaussian) distribution limit:

In[91]:= Log@P@m, N, pDD

In[94]:= SeriesBlog
N ! pm H1- pLN-m

m! HN -mL!
ê. p Æ 1 ê 2, 8m, N ê 2, 2<F

Out[94]= log
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In[102]:= Series@

N Log@ND - N - m Log@mD + m - HN - mL Log@N - mD + N - m - N Log@2D, 8m, N ê 2, 2<D
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ü Plots as function of magnetization ma for system A, B for different biases 

p = 
e
h

e
h
+ e

-h
 of up spin (corresponds to external field h) and magnetization M:

In[114]:= Animate@Plot@P@H100 + maL ê 2, 100, pD, 8ma, -100, 100<, PlotLabel Ø p,

PlotRange Ø AllD, 8p, 0.1, 0.9<, AnimationRunning Ø FalseD

Out[114]=
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In[122]:= Animate@Plot@P@H100 + M - maL ê 2, 100, pD,

8ma, -100, 100<, PlotLabel Ø 8"M" M, "p" p<, PlotRange Ø AllD,

8p, 0.1, 0.9<, 8M, -90, 90<, AnimationRunning Ø FalseD

Out[122]=
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ü Plots of P for a combined A-B system (with ma + mb = M) as function of ma 

for different biases p = 
e
h

e
h
+ e

-h
 of up spin (corresponds to external field h) and magnetization M:

In[153]:= Animate@Plot@8P@HN + maL ê 2, N, pD ê. N Ø 50, P@HN + M - maL ê 2, N, pD ê. N Ø 50,

15 P@HN + maL ê 2, N, pD P@HN + M - maL ê 2, N, pD ê. N Ø 50<, 8ma, -50, 50<,

PlotStyle -> Thick, PlotLabel Ø 8p, M<, PlotRange Ø 80, 0.20<D,

8p, 0.2, 0.8<, 8M, -50, 50<, AnimationRunning Ø FalseD

Out[153]=
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In[149]:= Export@"magnetAB.pdf", %147D

Out[149]= magnetAB.pdf

std  = <m2 > - <m >2 = <m>(1-p)  for binomial distribution:

In[15]:= Sum@P@m, N, pD Hm^2 - N^2 p^2L, 8m, 0, N<D

Out[15]= -N Ip2 - pM
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