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G&T 5.3
Vt/ewillletB=l=k=1 andwillplotMandC vs.T. SincetheseareproportionaltoNrthenumberof spins, this
extensivity will be implicit:

rñt4= l,lM[I_] := fanh[1/T]

rn{r4Ì:= Plot[t.l}r[I] , {T, .O01, 5}, PlotRange + {0, 1}l
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rnf:of:* CC[l_] := (l /\) ^2 * (Sech[1/T]) ^2

hrlst= PlotICC[T], {T, .OOl, 5}l

Ouìf l5j=
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We see that C has a broad maximum, which is in the region of T's where M(T) is falling from the v¡lue 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 enerry (from a bath ... ) and this is reflected in a change in temperature.

ntra¡,= Chi [T_] : = (1 / T) * (sech Íl / Tl) ^ 2



2 | G&Ts.3.nb

¡rrtrel:= PIotIChi[[l , {f, .O01, 5}]
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rrìt:¡31.= PIot[chi[T], {r, .001, 50}, plotRange + {O, O.5}l

Qutl2si=

'10

)

4030200

VYe realize that except for different units, and an additional factor of "Tx, Chi[T] and C[T] have identical forms.
So Xwill still go to zeru as T-f), and Xwilt still go to 0 as T-> oo albeit not quite as fast as C wilt. Both of these
a¡e respons€ functions, C is a response to added energr and Xis a response to added magnetic field strength.

tnrssl. SS[r_l := - (1 / T) * Tanh[l / tl + Log[2 * Coshlt /I] l

trrla+l:= SS [5. O]

ourt44i= 0 .67354

__J
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c&rs.3.nb I s

rn¡rr1.. PlotISS[1], {8, .Ol, 5}]
\N+
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Out[47]-

4 5

¡rtsot.. FlotISS[r], {r, .01, SOOO0OO}I

Ixlos 2x 108 3x1Oô 4x1ú 6x1op

32

0.693147

0.693147

outfsol= 0.693147

0.893147
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