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The Dark Universe

DM 0.23

H0 72 km s-1 Mpc-1= 1.02 0.02
c

DMb

tot

10-5  1.2 · 10-3 1.5 · 10-2 0.7b
BBN 0.04 b

galaxies 0.005)

free parameters: tan = <H2>/<H1>, , m2
H1,m2

H2

Mi ,m2
Li ,m2

Ei ,m2
Qi ,m2

Ui ,m2
Di, AU

i, Ad
i (i=1,2,3)

Supersymmetry 
invariance of the theory under the exchange boson fermion,

spontaneously broken, unknown breaking mechanism 
unknown hidden-visible sectors communication mechanism

R-parity is conserved
the Lighest Supersymmetric Particle is stable
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Stable and weakly interacting, 
consistent with data, 

freeze-out Tf ~ m /20 CDM

cold dark matter axions, WI MPs
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The supersymmetric factor SUSY
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90 GeV <mA< 1 TeV× 1 <tan < 50×
100 GeV <m0< 3 TeV×

-3 <At,b, m0< 3×
100 GeV <| |,M2< 6 TeV× × M1 = 5/3 tan2

W M2

We use the implementation of a SUSY scheme directly at the EW scale, called eMSSM (effective 
Minimal SuperSymmetric Model). The number of parameters is restricted to those which shape 
the model at the EW scale
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Experimental sensitivity
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COSMO ~ O(0.1- 1)
for detection

COSMO ~ O(1)
for detection



The cosmological factor COSMO
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Substructure crisis: What about small scales? 

gravitational evolution

transport function

inflation

initial data

Influence of subhalos revised

× The damping of the primordial power spectrum due to collisional damping (after 
chemical decoupling and just before kinematic decoupling a local thermal equilibrium is 
achieved by elastic scattering processes which give viscous coupling to the radiation) 
and free streaming of WIMPy CDM halos has been calculated. 
The free streaming leads to a CDM power spectrum cut-off at about 10-6 M

× The transfer function taking into account the suppression in the growth of the CDM 
density contrast after matter-radiation equality due to the baryons has been calculated
to obtain a CDM power spectrum



Influence of subhalos revised
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Primordial power spectrum

Typical first halos: 

× znl ~ 60 10 

× M(r)= 21.6 x10-7 M

× r=1.05                 ~ 0.02 pc @ Rmin = 1 pc

× 0=(0.2 1.8) x 106  -> cNFW
0 ~ 40 
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2/1 kfs ~ 10-5 M @ m =1 TeV

kfs ~ 10-6 M @ m =100 GeV

kd~10-10 M @ m =100 GeV

kd~10-9 M @ m =1 TeV




