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Motivation

Looking for the cumulative emission produced by Dark Matter (DM)
annihilations/decays in the Diffuse Gamma-Ray Emission (DGRB)

* unresolved sources
* signal depends on the average properties of DM (sub)halos
* tightly connected with astrophysics

* study of anisotropies can be more
informative than focusing on intensity
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The Diffuse Gamma- Ray Background (DGRB)
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* residual emission after subtraction of Galactic foreground and
point-sources

* multicomponent fit to Fermi-LAT data (0.2-820 GeV) in the region
|b|>10 deg

e compatible with power-law energy spectrum with a slope of -2.4,
possible softening at high energies
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The nature of the DGRB

* unresolved counterparts of the detected sources (blazars, star-
forming galaxies, radio galaxies, ...)

* population studies (possibly at higher frequencies) estimate the
unresolved component

e room for additional classes of sources
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Anisotropies in the DGRB

* quantifies the fluctuations in a 2D map
* complementary information than intensity energy spectrum

* Poisson power spectrum (constant in multipole) that depends on
the number of sources

* photon noise (again Poisson-like)

Ando & Komatsu (2006)
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Fermi-LAT measurement of anisotropies

| Ackermann et al. (2012)

e Galactic foreground and point sources are

masked not subtracted

e 22 months of data (4 energy bins between |

and 50 GeV)

* signal region between multipole 155 and 504

* significance of the detection ranges from 7.1

to 2.4
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DM-induced anisotropies
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DM-induced angular power spectrum
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Measuring anisotropies with CTA

e studies performed within | fov with isotropic hadronic and
electronic background

e total number of events sets the photon noise

* mock maps produced with a specific (reference) APS: can CTA

detect such APS?
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Sensitivity to DM
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Conclusions

* anisotropies in gamma-ray emission is a very rich and informative
observable (both for DM and astrophysics)

* data are available from Fermi-LAT and have been successfully used
to extract information on astrophysical sources and to put
constraints on DM

e preliminary studies on CTA potential to detect APS (and it almost
comes for free)

* sensitivity to DM is encouraging
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APS constraints on blazars

Log;o( Spreax[Ph cm~2s7'])

Cuoco et al. (2012)

-8.0
-85
-90

951

~100F.

/ /
© Fermi Best Fit / / /

1 100% IGRB Anisotropy / [

.
/,/

[ 100% IGRB Intensity / /A

I T T T I
/
/ /
/ / / [ 4
/ / / [
/ Il

/

/ ///
/ /

1

0 1.2

14 16
low index a

N(F, ) [deg?]

- -
S S,
(] N -y

iy
°I

iy
S
IS

10°

Abdo et al. (2010)

= AR REURRRRY 3
E_ Hé?jhn"‘—,cﬁ.H _E
- - ary .
E_ ’:ﬁ":._' _E
B *';5_# i
3 . o E
- *  Global Fit Method *%-J:;JL 3
- '?T" TI _
= A
= * Standard Method l* s
_—| II| 11 II| 1 1 1111 II| 1 1 1 1 II| |
10° 10°® 107 10°

F,00 [Ph cm? 1]

® Spreak and O: parameters modelling unresolved blazars dN/dS

* Poisson APS constraints are stronger than the one from DGRB intensity

* Fermi-LAT APS measurement improves our knowledge of unresolved
blazars (<24% of the DGRB intensity)
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Fluctuation vs. intensity APS

* Fluctuation APS is a dimension-less quantity (independent on

enegy)
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Fluctuation vs. intensity APS

Fluctuation APS
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