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Possible photon condensation

If the mechanism for photon absorption or emission can be neglected, as may happen in some
cosmological settings, the number of photons would be conserved. Can a photon gas undergo
Bose-Einstein condensation under these circumstances? If so, give the critical photon density at

temperature 7.

((Solution))
For a gas of N photons with number conservation, the fugacity z is determined by

N =

The zero-momentum state is ignored in the continuum approximation used. The energy
dispersion for photon;
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Since de¢ = hedk , we have
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We put
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Then we get
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We note that
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Then we have
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The Bose-Einstein condensation temperature is
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