I thinkthis Probl emcan be expressedinthisway:
Dothe partitionfunction al ways converge? Wat shoul dwe doif not ?
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E = Z Exp [-aN - BE]
N=0 st ates
Note: Wien Nis 0, the systemhas only one possi bl e state,
and Eshould beOinthestate. Thus &shoul d be 1.

2= >2NQ (v, )
N=0

Q (v, Ty = > Exp[-pE]

states
When we ar e di scussi ng t he cl assi cal solid,
QV, D=, H¥=¢ M

1
= ——— when | z¢ (T) | <1

Thus, ,
1-z¢ (T)

=1

First di scuss for harnoni c oscil ators
#[_T] = (2Sinh[((h) (W) /(2 (k) TH)])™®
Z[_T] =BExp[u/ ((k) T)]

Plot [(2Sinh[1/x])7 {x, 0, 100}]

Pl ot [Exp[1l/x], {x, 0, 100}]
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Plot [Exp[-1/x] (1-Exp[-1/x]), {x, 10, 100}]

Summary
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e.g.
| checked t he chem cal potentialsinww.job-
stiftung. de. | foundthat general | y speaki ng,
chemi cal potentials areintherange -10000~10000 (kJ /7 nol ),
(even - 10000~1000 (kJ /ol )). That i stosay,
cheni cal potential per particleis (-1.7 %1077, 1.7 «107*") (kJ / ol
) lowtenpterature:
(h (bar) w) / (kT) i sjust about at therange of Oto 1
i nDebye' snodel, wp <2710 st
k =1.38+10"% bl abl abl a
h ((bar) ~10)~%*
positive u, generally |z¢|<<1
negative u, always |z¢ | >> 1
One t hi ng we shoul d pay attentiontoisthat,
al | same harnoni cs nodel isonlyvalidat relatively hightenperature
(not so hi gh as we expect ) whenthe oscil |l ati ons are al nost t he sane.

I'nanon -harnoni c system
it canbeinferedthat thesimlar property at thelimtsinour discussion.

However, what wer reallyinterestedis Howto
cal cul ate thethermal properties of of suchasystemwhen |z¢| >1



