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9.2

Quantum corrections to classical ideal gas

The classical (Boltzmann) limit corresponds to

1

() = eBle=n) 1§ <1

Expanding the denominator gives
(n) = e P (1 — 5o ) 1 Of(e )
Average particle number and internal energy read
N = /de a(e) e Pl (1 — ge=Blen)

U = /de e a(e) e Pl (1 — gePlemn)y

with

The energy per particle is

U  [de €32 e=Pe(1 — fePle—m)
N [de €l/2 e=Be(1 — ge—Ble—n)
BV (1= gt
(1/2)v/r (1= e /2372)

= ngT (14 6eP#v/2/8)

The factor e®# in the correction term can be calculated in lowest order, i.e. for the classical ideal

gas.
5 \ 3/2
P — N ( 27k — .‘N}ﬁ
14 kaT Vv

where )\ is the thermal wave length. Therefore

% = ngT (14 NX*V2/(8V))



