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Milky Way 
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Lambda-CDM 
The Large Structures of the Universe 
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So, where can we find DM? 
Dark Matter distribution on galactic scales 

dwarf galaxies 

spirals 

big ellipticals 
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Dark Matter Candidates 
Particle candidates beyond SM 
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From first principles 
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Fermionic DM with Cutoff 
Self-gravitating system of massive fermions in spherical symmetry 

phase space DF 

Ruffini R., Stella L., 1983, A&A, 119, 35 
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Perfect fluid in equilibrium 
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Thermodynamic equilibrium 
EOS 

Tolman & Ehrenfest 
(1930) 

Klein 
(1949) 

conservation of energy 
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Initial conditions 
Parameter of the model 

4 parameters scaling factors 
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Fermi-Dirac distribution 

No evaporation 

Turn off evaporation 
Let‘s start slowly 
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RAR family 
halo-core solutions 

Ruffini R., Argüelles C. R., Rueda J. A., 2015, MNRAS, 451, 622 
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Turn on evaporation 
from halo-core solutions to fully degenerate cores 
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(most) general profile 
regimes in density profile - fall 
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(most) general profile 
regimes in density profile – plateau and halo 
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(most) general profile 
less regimes in rotation curve 
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Core, Plateau and free Halo 
defined by extrema in the rotation curve 
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first maxima 

lowest minima 

maxima after plateau 
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Various regimes 
For varying central degeneracy (temperature and cutoff parameter are fixed) 
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Focus regimes with halo 
For varying central degeneracy (temperature and cutoff parameter are fixed) 
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Vary central temperature 
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BiKe model in MW 
Two Keplerian behaviour in rotation curve 
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Change of parameters 
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BiKe family in Milky Way 
different degenerate cores for same halo 

speed of light 

S-stellar cluster 

Exp. Sphere model 
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critical density of 
Galactic Nucleus 



31/38 29.06.2016 

Introduction 

DM model 

Milky Way 

Conclusion 
BiKe family analysis 
Extrema in parameter space 

local maxima 

local minima 
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BiKe family analysis 
Bifurkation in parameter space 

local maxima 

local minima 
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Alternative Core 
density profile 

critical density of 
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Alternative Core 
rotation curve 

speed of light 
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Two Schwarzschild radii 
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Compactness 
Two Schwarzschild radii 

core compactness coverges to 
approx. 2 Schwarzschild radii 
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