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The topic

The radial, spherically averaged density proÞles !
of isolated dark matter halos



¥ Halo density proÞles are universal!
¥ They follow the NFW / Einasto form!
¥ There is no preferred deÞnition of the outer radius
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Peak height

ν = δc / σ(RLagrangian, z)
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Scale radius:  
d log(ρ) / d log(r) = -2

Concentration: 
cΔ = RΔ / rs
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Part I: The outer proÞle



Small halos

Large halos
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Γ = Δ log(Mvir) / Δ log(a)
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At Þxed z, this works for (almost) any RΔ ! 

r / RΔ

ρ / ρΔ
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New Þtting function



Lau et al. 2014
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Conclusions (outer proÞles)!

¥ The dark matter density proÞles of halos are not 
universal, they depend on the mass accretion rate.!

!

¥ At large radii, the NFW and Einasto proÞles are 
not good descriptions of the proÞles.!

!

¥ Radii deÞned wrt. the mean density of the universe 
are preferred for describing the outer density 
proÞles.

Diemer & Kravtsov 2014  ¥  ApJ 789, 1  ¥  arXiv 1401.1216



 Part II: The inner proÞle & concentration
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Effects of power spectrum slope

Bardeen et al. 1986 ¥ Dalal et al. 2010 ¥ Moore et al. 1998  
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The model

where

c = c(M, z, ! x, É )

c200c = c200c(" , n)
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z ≈ 30!
M ≈ Mearth-M⦿

Diemand et al. 2005 ¥ Anderhalden & Diemand 2013 ¥ Ishiyama 2014  
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Python Code

http://www.benediktdiemer.com/code/



Conclusions!

¥ The outer proÞles are not universal with mass, they 
depend on the mass accretion rate as well!
!

¥ The outer proÞles are mostly universal with redshift, but 
only if the correct rescaling is used!
!

¥ Concentrations are universal when expressed as a function 
of peak properties

Diemer & Kravtsov 2014  ¥  ApJ 789, 1  ¥  arXiv 1401.1216!
Diemer & Kravtsov 2014  ¥  ApJ submitted  ¥  arXiv 1407.4730


