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Boltzmann equation for entropy

For a monatomic ideal gas
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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
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Boltzmann equation for entropy

System of N 2-level atoms

Employing the Stirling formula

For large N

where fraction of excited atoms
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Boltzmann equation for entropy

System of N 2-level atoms

Or

Note that

For
=> temperature is negative!!

Population inversion regime. 

Can occur in isolated nuclear spin systems


