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We consider, first of all, the problem of a classical ideal gas composed of 

monatomic particles.

i) V = cte.

ii) 

In the microcanonical ensemble, the volume ω of the phase space accessible to 
the representative points of the (member) systems is given by 

where the integrations are restricted by the conditions that (i) the particles of the 

system are confined in physical space to volume V, and (ii) the total energy of the 

system lies between the limits (E-1/2∆) and (E+1/2∆).
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Since the Hamiltonian in this case is a function of the pi alone, integrations 

over the qi can be carried out straightforwardly; these give a factor of VN. 

The remaining integral can be written as follows:
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From Chapter one may remember that

Therefore 
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Homework: Prove that this is also true for the case of a relativistic gas

ℵ
= h0ω

Quite generally for the case of ℵ degrees of freedom we have

If N=1 then ℵ=3N=3, therefore N=1, whence
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