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We're given the Hamiltonian

P} N, p?
H:%+U($1)_me+;%+U(mn—$m) (1)

We need not worry about the momentum, in this problem. We calculate the partition function Z,

N
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We can begin by first perfoming the integration of &,,, denoted by Z,, , which gives
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where we'll later take the limit () — o0.
From here, it is clear that after performing the integration over all coordinates (when o = 0), we arrive at

N
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Interestingly, the partition function is the same as the single particle partition function raised to the power of

N . Most of the work is now done. The average length of the system is given by
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However, note that

So

N-1
1 (fa+ug) BfQ __ Buy __ Bfa
[M(J et —e™ —e )] Y

N Hf
1 a I S a
[ﬁ (eBlfatw) + e81@ — ebuo — g5 )]
ePlfatw) _ Bfa N NQePf@
Bf TN Bfarwo) 1 eBIQ _ ePus — gBfa | eBlfatuw) |+ gBIQ — gfuo — ghfa
N Bug N(O — BfQ
= —_—— + Na + € (Q a)e

5f eﬁ(fa'l'uﬂ} -+ ePfQ — ePuy — eBfa eﬁ(fﬂ‘f'uﬂ) -+ ePfQ — gbuy _ ebfa
o NT Na

f M eBfa + Bf(Q—up) — eB(fa—ug) — 1
N(Q — a)eng
eBfatw) 4 eBfQ — gbuy — gffa

If f < 0, then taking the limit of () — 00 gives

NkgT Na
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otherwise the length diverges.As T — 0, (zy) — Na.

One thought on “M09T.2"
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December 11,2013 at 10:43 pm

The idea is right.

In (5) when taking the " — 0 limit you forgot that f < 0. Taking that into account you would get
(:I:N> — (0, which makes more sense than Na.

Also, you were supposed to consider the high-T" limit too.

Also there are several typos in your formulas which would be better to correct.
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