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@ The flux from DM decay
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@ The flux from DM decay

Fpyv = / dr ppn(r)
™ los

@ Average DM column density
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@ The flux from DM decay

Fpyv = / dr ppn(r)
™ los

@ Average DM column density

2 (7
S = 2/ r'dr’/dz p(Vr'2 + 22)
T‘* 0

@ We can parametrize it as S o< p.r.
@ S looks to be the same, from dwarfs to clusters
@ It is essentially insensitive to the choice of fitting DM profile

Boyarsky et. al, 2006
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Constant DM surface density?
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Scaling of DM column density
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Infall model

Position of each particle in the halo obey
d*>r G M(r,t)
dt? r2

For initial perturbations with power-law profiles

SM; [ Mp\*
M; \ M;

the halo evolves in a self-similar manner, e. g.

M(r,t) = M(t)M(r/R(t))

T(Ti’ t) - R(t)A(t/t*)

M(t) r
Pt = gay X F (R(t))



Infall model
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Infall model
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Infall model
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Infall model
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Infall model
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Infall model
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Infall model
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DM column density in infall model

Qualitative understanding

@ Self-similarity implies

S X puTyx X prallia

@ Infall implies

Ria o (GE2M)Y?

@ If there are deviations from self-similarity S oc ¢(M) - M'/3

@ Concentration parameter ¢ = r, /Ry, is a weak function of
mass, ¢ oc M 01

@ Therefore
M0.23

Soc7t4/3
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Scaling of DM column density
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Gravity vs. cosmological expansion

Let mass M creates a gravitational potential ¢(r)
@ Turn around time
1 Ria dr

=5y Vo) = bR

@ Any gravitational potential of the form

o) =S (40

r Po

leads to the scaling S oc M'/3
@ Example: Schwarzschild-de Sitter potential

GM  Ar? GMF< A >
Gp(r)



Large scale modifications of gravity

@ A possible set of consistent (as a spin-2 field theory) large
scale modifications of gravity is described by two parameters
-scale rcandanumber 0 < a <1 Dvali et. al, 2007

@ In these models (DGP, "degravitation")
GM r
ba(r) = ———n(—)
T ryv

@ where the Vainshtein radius:

ry = (2G 70— T

@ Only foraa =1/2
S(r) = _GM (p(r)>

r Po




Restrictions on modifications of gravity
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