Negative temperatures .
Consider N noninteracting 2-level systems with energies +e.
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Degeneracy of state with energy U: Ny (U, N) = NIV T
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Entropy:

Inverse temperature:
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Inversion of level occupancy corresponds to negative temperature.

1.0 T
§
Nkg L
In2 ———6 ————— -2
| B> ) q p<0
0.5 1 T=+00 - |
B:+oo ,T:O B:-(x) ,T:O
0 | | |
=] 0 U 1

[from Greiner et al. 1995]

Applications: laser pumping to metastable states, nuclear magnetism.



