6, Statistical Mechanics and Thermodynamiécs (Fall 2002)
A gas of N highly relativistic, and non-interacting, spin 1/2 Fermions oceu-
pies a volume V' at a temperature that is effectively equal to zero.

(a) Find the pressure on this gas.

(b) Based on the calculation you have just done, show what [extreme) in-
equality must be satisfied in order that the assumption of a temperature
that is “effectively equal to zero” is justified.

(e) Suppose that the energy of the system due to gravitational self-attraction
goes as —AN?V Y3 where A is a constant. What does this and your
result for the pressure imply about the stability of this system, assuming
that gravitational attraction is what keeps it together?
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