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Here we discuss the thermodynamic properties of photon gas using the Helmholtz free energy.

The partition function:
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The Helmholtz free energy:
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where D(w) is the density of states for @ and (0 +dw).
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The above integral can be calculated as follows.
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We put x = fhw. So we get the integral
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The Helmholtz free energy
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The internal energy:
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The entropy:
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The pressure:
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The chemical potential
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Note that

G=uN=F+PV:—%F+%F:O

The Stefan-Boltzmann constant

7’k
O = =5.67036713 x 10® W/(m*K*).
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