Canonical Ensemble
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ADVANTAGES OF CANONICAL OVER MICROCANONICAL ENSEMBLE

1) ONE INTEGRATES OVER ALL PHASE SPACE
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2) SEPARATION

let H=H,+ H;, then e~ H/KT — ,—Ha/kT ,—Hp/ET

= p({p,q}) = p({p,q}a) P({p,q}y) (a & b are SI)

=L =Ug Ly=>F=Fy,+ F,=5=5,+ S5, etc.
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= For N similar, non-interacting systems

Z=(zZ)N, F=NF,, S=NS;

= For N indistinguishable particles

P (Zz)N

N correct Boltzmann counting
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Example Non-interacting classical monatomic gas

N N
pz (Zl)
H = = H, = Z=
Z1 2m Z N
2_|_ 2_|_ 2
Ha () =~ L
m
2, .2
pl(p7 74) — e (px_l_py_l'pz)/zka/Zl

Gaussian py =< p-p >=< p% p§ p§ >= 3mkT
<Hy >=3/2FKT
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Find the adiabatic path, AS = 0.

1% n Vo
Nug Nuvg

N

3
= —E(InT — InTp)
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