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Axions have a double motivation: they solve the `strong CP problem’ of 
the Standard Model of elementary particles and they are a candidate for 
the dark matter of the Universe.   Dark matter axions can be detected on 
Earth by converting them to photons in an electromagnetic cavity per-
meated by a strong magnetic field.  A signal in such a detector, called an 
axion haloscope, would immediately reveal the velocity spectrum of dark 
matter axions on Earth in great detail.  This prospect motivated the study 
of the special properties that axions have in large scale structure forma-
tion.  It is shown that cold dark matter axions thermalize through their 
gravitational self-interactions, and form a Bose-Einstein condensate.  As 
a result, axion dark matter behaves differently from the other proposed 
forms of dark matter. The differences are observable.
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