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3 steps to measure DM
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What does the velocity distribution look like?
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Theoretical velocity anisotropy
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The velocity distribution function is exp(-v^2/T) for a normal gas,
but what about collisionless dark matter? 
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At Earths distance, split in Radial and Tangential



The tangential distribution 
is quite easy to derive

• If you move along the tangent, then you 
move in constant density and constant 
potential

• That we can solve for!

Hansen et al, astro-ph/0407111
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We (essentially) understand the 
tangential distribution function

radial

tangential

Hansen & Sparre 2012
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Only the tail of the tangential 
distribution is wrong…

Hansen & Sparre 2012

radial

tangential



How to derive the radial 
distribution function?



Jeans equation from integral 
over the Boltzmann equation



Eilersen et al, arXiv:1701.04908

How to derive the radial 
distribution function?



We (essentially) understand the 
radial distribution function

tangential

radial

Eilsersen et al 2017



Only the tail of the radial 
distribution is wrong…

tangential

radial

Eilsersen et al 2017



Conclusion

• We can analytically calculate the tangential 
velocity distribution (except for the high 
energy tail)

• We can analytically calculate the radial velocity 
distribution (except for the high energy tail)

• We would like to calculate the tail…


