CHM 421/621
Statistical Mechanics
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Boltzmann equation for entropy

For a monatomic ideal gas

S = % = kglnV + ngIHU + C
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Boltzmann equation for entropy

System of N 2-level atoms

Each atom can be in one of two levels with energy 0 and €
U = me
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Boltzmann equation for entropy

System of N 2-level atoms

N!

AV N =2 O = (8 i

Employing the Stirling formula

S=kplnQ(U,V,N)
= kp{In N! —In(N — m)! — Inm!}
~kg{NInN - N — (N —-m)In(N —m)+ (N —m) —mlnm+m} ForlargeN

— kg {(N—m) In (N]_Vm> +mln (%)}
= —Nkg{(1—n)In(1—n) +nln(n)}

_ v fraction of excited atoms
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Boltzmann equation for entropy

System of N 2-level atoms
S=—-Nkp{(1—n)In(1—n)+nlnn}
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