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Ising magnet distribution

= binomial distribution of m up spins (probability p) out of N spins

ngsi= P[m_, N_, p_] :=N!/m!/ (N-m)!p”“m (1-p)"~ (N-m)
ngo= P[m, N, p]

N!p™(1=pN"
T N — m)!

Normal (Gaussian) distribution limit:
not= Log[P[m, N, p]]
Nip™ (- pN-m

m! (N —m)!

27V NI NV N Ny
S Sin S CACRUIE B9
r( +1) 2 2 2
no2;= Series|[
NLog[N] -N -mLog[m] + m- (N-m) Log[N-m] + N -m -NLog[2], {m, N/2, 2}]

N\2
2(m——2) N3
ou102:. ————— + O (m - —]
N 2

= Plots as function of magnetization ma for system A, B for different biases

h
p= e”je”’ of up spin (corresponds to external field h) and magnetization M:

—— Series[log[ ]/. p-1/2,{m, N/2, 2}]

ouea1= log

ni114- Animate[Plot[P[ (100 +ma) /2, 100, p], {ma, -100, 100}, PlotLabel - p,
PlotRange -» All], {p, 0.1, 0.9}, AnimationRunning - False]

P B 21 aly| =]

Out{114)=

Il L L L L L L Il
-100 -50 100
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2| 4230binomial.nb

nii22;= Animate [Plot [P[ (100 +M-ma) /2, 100, p],
{ma, -100, 100}, PlotLabel » {"M" M, "p" p}, PlotRange - All],
{p, 0.1, 0.9}, {M, -90, 90}, AnimationRunning - False]

b B IYENEIEY
w B > aly| =

0..07p)

0.08 -

0.06 -
Out[122)= I
0.04 -

0.02

L . .
-100 =50
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4230binomial.nb | 3

= Plots of P for a combined A-B system (with ma + mb = M) as function of ma
e — of up spin (corresponds to external field h) and magnetization M:

for different biases p = o

niss- Animate[Plot[{P[(N+ma) /2, N, p] /. N-» 50, P[(N+M-ma) /2, N, p] /. N> 50,
15P[(N+ma) /2, N, p] P[(N+M-ma) /2, N, p] /. N-» 50}, {ma, -50, 50},
PlotStyle -> Thick, PlotLabel -» {p, M}, PlotRange » {0, 0.20}],
{p, 0.2, 0.8}, {M, -50, 50}, AnimationRunning - False]

. ] 2 aly] =
M 0 > aly] =

{0.563, 20.)
0.20

Out[153]=

ni40- Export["magnetAB.pdf", %147]
oui149)- magnetAB.pdf

std = <m?>> — <m>%=<m>(1-p) for binomial distribution:
5= Sum[P[m, N, p] (m"2 - N*2p”~2), {m, O, N}]

ouftsl= =N (p2 - p)
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