
Chapter 13 
Microscopic Model 

for Ideal gas



13.1 Ideal gas

Microscopic description

 It consists of N identical molecules, N is 
large.
 The molecules obey Newton’s law.
 The average spacing >> r
 Collisions are elastic and are of negligible 
duration.

Macroscopic description nRTpV 

nRCV 2

3
 ...



microscopic meaning of pressure
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13.2 Equilibrium distribution
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among N molecules, how many near v

It is the probability that one molecule near v

proportional to dvx
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Isotropic assumption
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The average speed
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13.3 Equipartition theorem
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Internal energy will be distributed equally among 
all possible degrees of freedom (equipartition of 
energy). Each degree of freedom contributes ½ kBT
of energy per molecule and ½ R to the molar 
specific heat at constant volume.

Diatomic molecule:
3 translational degrees of freedom                             
2 rotational degrees of freedom
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13.4 Effusion
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Speed distribution in the effusive beam
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13.5 Transport phenomena

Heat transfer :
conduction                           
convection (convective heat transfer)

thermal radiation

diffusion

viscosity
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ThAQ 

density, 
viscosity, 
heat capacity, 
heat conductivity, 
speed of air, 
laminar or turbulent flow,  and 
the curvature of the wall etc.

Quantitatively study of h is difficult but not 
quite necessary

Convection
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Thermal radiation (from infrared to visible)
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Stefan-Boltzmann Law:
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Diffusion
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Conservation in transports
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source and sink
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Neutrons in reactor
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Microscopic theory of transport coefficients
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