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Overview

What we “know’...

e Galactic satellites are predicted by N-body
simulations
e [f DM is a WIMP particle, the smaller halos

should be Earth-mass halos

« About 10"° halos should populate the Milky
Way, with dN/dM ~ M-2

 Their spatial distribution should trace the
mass of the MW

e Their inner density should not be affected by
their history and should follow the NFW profile




Overview

What we “do not know”...

* Are there subhalos at all? None has seen
them so far...

e |Is DM a WIMP?

e Have all subhalos survived with invariate

mass function till z=07?

* Which density profile for the MW?

e \Which formulation for the concentration
parameter of subhalos?

e Press&Schecter approach or “frozen” halos?
Which density peak rareness?




Overview

What we “would like”...

» Detecting subhalos: a multiwavelenght
approach would be optimal.

e Extracting informations on both the nature
and distribution of DM..




Project: assumptions

e Are there subhalos at all? None has seen
them so far...

e |Is DM a WIMP?

e Have all subhalos survived with invariate
mass function till z=07

* Which density profile for the MW?




FRAMEWORK: Diemand, Moore, Stadel 2005
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Project: exploring models

e Which formulation for the concentration
parameter of subhalos? explore

e Press&Schecter approach or “frozen” halos?
explore

* Which density peak rareness?




Subhalo models
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Subhalo models: benchmarks

c(M,z,) =
c (M,z=0)/(1+z.)

collapsg redshift

Mass (] I R A B R
1073 0° 108 10'°

Model “17: optimistic mass
Model “2": pessimistic

L.Pieri, G. Bertone, E. Branchini, arXiv 0706.2101 [astro-ph]



Project

e Detecting subhalos: a multiwavelenght approach would be
optimal.
v Use only y-rays for the moment

e Extracting informations on both the nature and distribution
of DM..

v' Can we already constrain some models through EGRET
observations ?




Indirect detection of y-rays
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Indirect detection of y-rays
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Y particle physics XD

cosmology

\'

- distribution of DM
along the l.o.s.
MW + SMOOTH + CLUMPY

- geometry of the experiment

Do (1, AQ) = f dM | dc f [ dodg [ di|py, (MRRg,, A, 9,¢)) - P(c)-

l.o.s

q>giggMO (Mer(h, 2, 9',¢) Jxy.z:1,9,0)]

£ . e
O (Mer) = ff do'de’ [ di’ pDM(M’C’r(i’f’w’e’cP))

l.o.s

J(X,y,Z, N, 9, ¢")




MW diffuse

Resalved. Clumps
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MW diffuse

Resalved Clumps
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Results on subhalo models, smooth contribution
the MILKY WAY case
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Results on subhalo models, smooth contribution
the Andromeda case
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Results on subhalo models, number of expected photons

number of vy,

Model “2”

1p

L.Pieri, G. Bertone, E. Branchini, arXiv 0706.2101 [astro-ph]



Results on subhalo models, constraints from EGRET data

~ Allmodels exceeding the
“"" EGRET datawillbe = °
1000001 normallzed to the EGRET
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EGRET data can be used

: to constrain *
dark matter

phenomenology...
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Indirect detection of y-rays
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Constraints from EGRET
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Experimental sensitivity for a GLAST-like observatory

Charged background free
A, = 10%cm? always on-axis , independent on energy and incidence angle

Angular resolution 0.1°
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Experimental sensitivity for a GLAST-like observatory

Resolved halos

Number of halos detectable at 5o in 2.4 sr toward the GC

The total number in the MW is about 2.5-3 times this value
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Experimental sensitivity for a GLAST-like observatory

Resolved halos

Number of halos detectable at 5o in 2.4 sr toward the GC

The total number in the MW is about 2.5-3 times this value

The number of detectable halos
ranges from ~ 0 to ~ 15 (best value &)
(0 to 1 in fiducial model ®p )

The mass of detectable halos

un

is > 105 M,

1 Other works claiming a large number of detectable
| small halos do not take into account the EGRET limit
o on the diffuse MW+subhalo smooth foreground.
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Conclusions

We filled the MW with a population of ~1016 subhalos,
assuming different models for the concentration of subhalos

The overall smooth y-ray foreground provided by such a population of subhalos has
been derived and compared with EGRET data on extragalactic y-ray background.
Models exceeding the EGRET data were normalized.

Demistifying the effect of substructures for y-rays indirect detection:

The GC could be detected, independenly on the existence of
subhalos, but the astrophysical background is poorly known. The
subhalo smooth foreground is not going to be detected with high

sensitivity

Only a few subhalos, if any (depending on the model), could be
observed with a GLAST-like observatory.

In any case they would be massive subhalos (M > 10> M
and no proper motion could be observed.

sun)



