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The partition function is that of N independent 1/2 spins:
Z = (e BEM=B) 4 o=BMEBNN _ (9c05h(3(M + B)))N

F = —kpTin(Z) = —NkgTIn(2cosh(3(M + B)))

5=~ 08 = Nkgin(eosh(8M + B)) ~ 2B o 1))

dln(Z)

A(—M)
—< 0; >=tanh(B(M + B)) = tanh(B(6J < o; > +B))

<¥VNo; >=N < 0; >= kT = Ntanh(3(M + B)) —

the self-consistency condition for< o; >.
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F(<o; > =0)=—-NkgTin(2) — NkpTin(cosh(8(6J < o, > +B))) < F(< 0; >=0) = —NkpTin(2)
since cosh(B(6J < o; > +B)) > 1, yup.
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The self-consistency condition < o; >= tanh(8(M + B)) = tanh(B(6J < o; >)) (B = 0) always has
< o0; >= 0 as a solution, but the two non-zero solutions of < o; > will exist only if the slope of y =
tanh(B(6J < g; >)) at < o; >= 0 is greater than the slope of y =< o; >, i.e. 1. (Imagine plotting y =< o; >
and y = tanh(B(6J < o; >)) on a 'y vs < og; > plot, there will either be 1 or 3 intersections/solutions ).
Hence, 6J > 1 — T. = 72.



