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FIHOO6O  farfition Fenchion =57
Starting fForm the Bollzmann Bctor, P&)< e 7 ot o

Convenient to infrodluce. the A'hon tnchon 24,
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The average energy of the aystem 0an be Computed from the
partition fenchon.
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One._obtainy the Very wsefal thermal lentity,
{ U= T? -i%t 2| 1ok appdy these resudibs To o binary 2pin.

> A birary spin e~ thema® eguilitricn oam,
There are two xtates €= TMB = £& fora binary  TI7TTIITIIIT
spin. The partition fnction c» ather simpe, resereir
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: hard, Br T>E, thermal Fucluationn
omirctes andd U =3 (-8-£)=0 |
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According To the firnt bows  Ju= <do - pdv + 4 AN
AU = Tdo Y Infreduce the haat capocity G, atcomt V-

_ oo ;
C,=T (E)v — (%__Q)v_ , Note that  Tdo = nniteama® hext

G= () = - rehiier) (&)= () —
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For tecE,  Osh(%) ~fe, g~ ()
The heat capocity O Sxporentally sralb at bow ferperteres.
The exponentio] Swppresdion @rided f7om the encrgy gap A=28€ i
the. binary Spin.ayatem.
2
Br T, cosh(8)~1, G =(%)

N - Schotik The heal capacity & small (S both
: NIy hgh T and Gow T Cimits. Bt there
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From the. defSnifion,
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For o binary spin, we know  T10) = €og(g(t=0)) = O.
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Log [cosh(5) ] = s Harh (V&) — [~ g2 ]
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It & rother nice that the entropy 97T) obleined This way &
(dentical to Shamen enfropy .,
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We. O,Qreao/y calculate Z a/\o{ U befere,
L log [ 20osn(ekc) | = (&) tanh (£) @\;’i*"" e

= &g [cosh () ]~ troh(E) +lg 2 = aTT)
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By e aapaegnig
5 ' . The entropy s almost_ Q.

MQ‘V%Q ' @ rr TmE, PLe)xpE)~T,

o : N the enfropy s alroat dog2.

Thus, o~ both Low Temp. ard high
fefnp Omitd, The entropy dloes not C/)Q/e%e much. I meazns
that_heat capocity G ¢ mall o both Gmita.

Only arourcl T~€, entropy increazed dignificently, Ceccling
To the Schoftky QAomaQy ey Oy,
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| n om 2mit L"'

OLW}%?@ L givey r‘r‘;[ﬁ)z o erergy change,
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Adsume. the probability distribution does Not
(‘f\a/\éte. olering volume exparaion ( condtant o, The awemge
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erergy of the sydtem aldo Ghanges,
all= (Ae> ( >AV EF/:obfhuepW/aﬁv<o

and vice vema. Thus, we define presxue p ad

= (LN =— O _ _ P . 0.
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Firally, we_oltainthe imporiast — st enfrepy.

relation / p=— ( ) Now), we would ke o dhow
oV another expreasion (o p .
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