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DARK MATTER IN THE UNIVERSE
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DARK MATTER SEARCHES
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GAMMA-RAY FLUX FROM DARK MATTER
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ANISOTROPIES

The Unresolved Gammaay Background is given by the sum of
Independent astrophysical sources/DM)

A At first approximationisotropic

A At deeper level: there asmisotropies

We can follow 3 ways:

A Anisotropies of a single EM signal : autocorrelation

A Crosscorrelation of the anisotropies of 2 different EM signals
A Crosscorrelation of an EM signal with a gravitational tracer
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ANISOTROPIES

The Unresolved Gammaay Background is given by the sum of
Independent astrophysical sources/DM)
A At first approximationisotropic
A At deeper level: there asmisotropiec
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We can follow 3 ways:

A Anisotropies of a single EM signa
A Crosscorrelation of the anisotropit
A Crosscorrelation of an EM signal !
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A Dark Matter
A BL Lacertae
A FlatSpectrumRadio Quasar

A MisalignedActive Galactic
Nuclel

A StarFormingGalaxies

GAMMA-RAYS
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INTENSITY MAPPING
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INTENSITY MAPPING

Discoveringtheunknown

IM is a mapping of the intensity fluctuations
of a tracer of the haloes mass

It allows to map the largscale structure of
the Universe with a measure of the intensit
of the redshifted 21 cm line of HI.

Advantages:
0 ,
5 P o

Not necessary to resolve galaxies
individually
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POWER SPECTRA
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CROSS-CORRELATION HI x| -RAYS | New |
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WINDOW FUNCTIONS

E=5GeV
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VALIDATION | new |
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FermiLAT

EJO

SKA AFRICA

SQUARE KILOMETRE ARRAY

EXPERIMENTS
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EXPERIMENTAL CO

NFIGURATIONS
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NOISE VS SIGNAL
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FORECAST FOR 21 CM LINE x[ -RAYS | new |
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SNR FOR ASTROPHYSICAL SOURCES | new |
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ov [cm3 s71]

FORECAST FOR DARK MATTER BOUNDS NEW!
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SKA2 + FERMISSIMO [ NEW! ]
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TAKE HOME MESSAGE

A The crosscorrelationHl x o-raysis avery promisingchannel

A MeerKAT: SNR > 5
A SKA1: SNR >80

A Competitiveboundfor DM with SKA1 and SKA2+Fermissimo:
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OTHER RESULTS AND
ERROR ESTIMATION

A Forecast for 21 cm liner -rays

A Forecast SKA1

A Forecast SKA2 + Fermissimo

A AngularPowerSpectrum

A Errorestimation

A Noisevs signalfor SKA1 andMeerKAT

A Noisevs signalfor FermiandFermissimo
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FORECAST FOR 21 CM LINE X[ -RAYS
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FORECAST SKA1 NEW!
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FORECAST SKA2 + FERMISSIMO | NEw!

1.0-1.7 GeV 8.314.5 GeV
107° 4
T 107 3
& ] &
“ 19-8] “ ] ¥
P E T 1 L- :/‘55—"_
g ] g 10-10 -_'-:‘:"7’:’::
v v 1.4"
3 1079 ERNE o
G : S ]
o ] = 1071 5
+ 107104 + ]
= : —— HI X Vior HI x FSRQ = 1 — HI X Veor HI x FSRQ
- —— HI x DM -—- HI x MAGN 10712 —— HI x DM -== HI x MAGN
107 -—- HIxBLLac =-- HIx SFG 3 -—- HIxBLLlac =--- HIx SFG
10! T 10 10! T 10
Multipole / Multipole /
a p Tt @eV Band 2:
0<z<05
Interferometer

Elena Pinetti
UNITO/INFN



ERROR ESTIMATION
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NOISE VS SIGNAL FOR SKA1 AND MEERKAT
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NOISE VS SIGNAL FOR FERMI AND FERMISSIMO
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GAMMA LUMINOSITY FUNCTIONS
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