PHY 341/641
Thermodynamics and Statistical Physics
Lecture 21
Many particle systems (Chapter 6 in STP)

¢ Ideal gas systems

¢ Distinguishable/indistinguishable particles
¢ Quantum/classical dynamics
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Reminder — second exam in April

-- student presentations 4/30, 5/2 (need to pick topics)
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Comment on HW 19:
Maple syntax for numerical evaluation of sum --

> f= 'ﬁadd[exp[ -xn—
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,n=0,ll}00];

> plot(f(x), x=1.10);
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Example: Canonical distribution for free particles

Classical canonical distribution for N free particles of mass
mmovingin d dimensionsin box of length L
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1 g

Z(T,V,N):W

J‘ddN rJ'ddN pe
osr<L
LN
= N (27mkT ™2

1 o[ 2zmkT \™
(L)

Y [

Ford=3, L*=V

VY (27mkT P
Z“*V'N’ZW( e )

Compare with microcanorical ensemble:
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Justification of N!(withinaccuracyof Stirlingapproximation):
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Table 6.1; The nine microstates of a system of two noninteracting distinguishable particles (red
and blue). Each particle can be in one of three microstates with energy ¢,. €, or €
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Classical €=» quantum systems

Consider a system of non-interacting particles in a box of volume L3

Classical treatment: Quantum treatment:
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Thermal de Broglie wavelength :
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Comparison of quantum and classical partition functions in1-d:

Z,(T)/2(T)

Interacting systems
Classical treatment
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