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»Does a photon gas condense?« 1:

Its bosonic and ideal (interaction-free) nature should make a photon
gas an obvious candidate for a Bose-Einstein condensation. But:

Planck s blackbody radiation:

Vmax X 1
U x T

(Wien, Stefan-Boltzmann)

At low temperatures, photons disappear in the cavity walls,
instead of condensing into the cavity ground mode.
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»2d photon gas in dye-microcavity«

cavity spectrum
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»Massive photons in a trap«

Energy of cavity photons:
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» | hermalization«

Bose-Einstein distribution
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»Bose-Einstein condensation«

300K Bose-Einstein distributions
for increasing chemical potential
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» hermalization dynamics« 7

> Set initial excitation level of medium

> Set coupling strength to heat bath
Ao=600nm Ao=585nm Ao=570nm

~ couplingtoheatbath



»Spatially homogeneous excitation«

temporally::: 15 ps
spatially:::::::homogeneous
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»Spatially inhomogeneous excitation« 10

temporally::: 15 ps
spatially:::::::off-axis
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»(Thermo-)optical lattices« 12:

> reversible microstructuring technique

> based on local index changes of a
thermo-sensitive polymer

> generates attractive potentials
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»(Thermo-)optical lattices ll« 13:
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»Lattices of micro-condensates«

14



»Summary« 15:

1. A photon gas can show Bose-Einstein condensation,
if the thermalisation process is restricted to two motional
degrees of freedom.

2. The thermal energy distribution of the photon gas is reached
on a timescale given by the photon reabsorption time.

3. Optical lattices can be induced by generating local heat
gradients within a thermo-sensitive polymer.
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