Dark Matter search with the Fermi
gamma ray telescope: a progress report

A£d0 Marsellz

- INFN Rama T or Ve,rgalu’ ¥ ‘

Repr'esen’rmg ’rhe.
Ferml-LAT Collaborahon

Multi® - A cubic approach' to Dark Matter
Padova, Department of Physics G.Galilei, March 1-4, 2010




250000000

How many gammas? 195 m

200000000 -
150000000 A

100000000 -

Number of Gamma-Rays

50000000 -

0S0-3 SAS-2 COS-B EGRET




1000000000

100000000 -
10000000 -
7
=
o 1000000 -
1
©
E
£ 100000 A
]
o
e
© 10000 -
-
)
a2
E 1000 -
3
4
100
10

HOW many gammaS? 195 M 195000000

1500000

200000

13000

621

0S0-3

SAS-2 COS-B

10°
10%
107
100
10°
10*
103
102

10!

10V



First Fermi LAT Catalog (11 month)
1451 sources
arXiv:1002.2280

http://fermi.gsfc.nasa.gov/ssc/data/access/lat/1yr_catalog/
 Front > 200 MeV, Back > 400 MeV, log color scale

« Galactic coordinates, Aitoff projection




First Fermi LAT Catalog

The Galactic ridge (]lat] < 1° , [lon| < 60° ) has serious difficulties: sources are close to each other, are
not high above the background below 3 GeV, and the Galactic diffuse model is very uncertain there.
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First Fermi LAT Catalog (11 month)
1451 sources

- Typical 95% error radius is 10°.

- Absolute accuracy is better than 1°

- 241 sources show evidence of variability

- ~ Half the sources are associated positionally,

mostly with blazars (~ 680) and pulsars ( 56)

- Other classes of sources exist in small
numbers (XRB, PWN, SNR, starbursts, globular
clusters, radio galaxies, narrow-line Seyferts)

>4 Fermi Coll., ApJS submitted [arXiv:1002.2280]
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Ferrm LAT CRE data Vs the conventional pre -Fermi model
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Some changes are still needed respect to the pre-Fermi conventional model
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“Conventional” model with injection spectrum
1.60/2.42 (break at 4 GeV)
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new : Fermi Electron + Positron spectrum (end 2009)
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New Ferml LAT data at low energy
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An extra-component with injection index = 1.5 and
an exponential cutoff at 1 TeV gives a good fit of all
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The CRE spectrum accounting for nearby pulsars (d <1 kpc)
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What if we randomly vary the pulsar parameters

relevant for e+e- production?
(injection spectrum, e+e- production efficiency, PWN “trapping” time)
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Search Strate

Satellites: Galactic center: Milky Way halo:

Low background and Good statistics but source Large statistics but
good source id, but low confusion/diffuse backgr'ound diffuse chkground
statistics

And
electrons!

" and
Anisotropies

Spectral lines:

No astrophysical Galaxy Extra-galactic:

uncertainties, good clusters: Large statistics, but

source id, but low astrophysics,galactic

statistics Low background but diffuse background

low statistics
% Pre-launch sensitivities published in Baltz et al., 2008, JCAP 0807:013 [astro-ph/0806.291 1]
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> dSphs are ’rhep- most DM dommaTed sys‘rems known inthe

Universe with very high M/L ratios (M/L ~ 10t 2000).
> Many of them (at least 6) closer than 100 kpc to the GC (e.g.

Draco, Umi, Sagittarius and new SDSS dwarfs).

> SDSS [only # of the sky covered] already double the number of
dSphs these last years

> Most of them are expected to be free from any other
astrophysical'gaémma source.

v Low content in gas and dust.
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