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G&T 5.3

Wewilllet B=py=k=1 and will plot Mand C vs.T. Since these are proportional to N, the number of spins, this
extensivity will be implicit:

inz= MM[T_] := Tanh[1/T]

4= Plot [MM[T], {T, .001, 5}, PlotRange - {0, 1}]
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m:op= CC[T_] == (1/T)~2 % (Sech[1/T])"2

mis)= Plot[CC[T], (T, .001, 5}]

E

0.4}

Out 15 L
0.2

0.1

We see that C has a broad maximum, which is in the region of T's where M(T) is falling from the value of 1.0
(perfectly aligned spins) toward 0.0 (randomly aligned spins). In this region, the system is able to take on energy by
flipping spins, so it is able to receive energy (from a bath ... ) and this is reflected in a change in temperature.

mitgl- Chi[T ] := (1/T) # (Sech[1/T])~2



2 | G&T5.3.nb

n[€g].=

In[23] =

Qut[23}=

in[36]. =

In(44):=

Quif4di=

Plot[Chi[T], {T, .001, 5}]
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Plot[Chi[T], {T, .001, 50}, PlotRange - {0, 0.5}]
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We realize that except for different units, and an additional factor of "T", Chi[T]and C[T] have identical forms.

So X will still go to zero as T->0, and X will still go to 0 as T-> co albeit not quite as fast as C will. Both of these
are response functions, C is a response to added energy and Xis a response to added magnetic field strength.

SS[T_] := -(1/T) % Tanh[1/T] + Log[2 % Cosh[1/T]]

SS[5.0]
0.67354



G&715.3.nb | 3

n47)- Plot[8S[T], (T, .01, 5}] ’\N,q
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Out[47)=
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ns0- Plot [SS[T], {T, .01, 5000000}]
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