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The Multimessenger sky
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Ragg1 Cosmici € gamma

SNR _
confined

to accelerator

Target
near accelerator

Gamma rays from secondary interactions:
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Long Wavelength
Low Frequency
Low Energy

Lo spettro
elettromagnetico

e insieme di fotoni (particelle senza massa)
che si muovono come onde e viaggiano
alla velocita della luce

e ogni fotone ha una certa quantita di
energia

e |'unica differenza tra le varie radiazioni
@; gl elettromagnetiche e I'energia dei fotoni
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Onde Radio, raggi di sole, foton1 Gamma
Cosa sono e come s1 rivelano?




Radio Telescopes




Optical Telescopes




X-ray telescopes




Gamma-ray Telescopes




[La tecnica di rivelazione
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CR origin and propagation
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Gamma rays from secondary interactions:

p: 7° production and decay

e: Inverse Compton scattering and Bremsstrahlung
Trace beam density x target density
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Fenomeni Emissivi
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Pulsar

CRAB PSR B1509-58 VELA PSR B1706-44 PSR B1951+32 GEMINGA PSR B1055-52
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Emissione gamma dalle Pulsar
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I Nucle1 Galattici Attivi




CGRO satellite (1991-2000)




[’astrofisica gamma

EGRET All-Sky Map Above 100 MeV




Le sorgenti gamma

Third EGRET Catalog

i

A LMC .
m Pulsars
® Solar Flare

€ Active Galactic Nuclei \\‘k\ ,/‘///

® Unidentified EGRET Sources

o
*
*

-90

e O
© -



Le sorgenti non 1dentificate

Declination (J2000)

Lockman Hole
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Right Ascension (J2000)
Image from NVSS 1.4 GHz survey, Condon et al. (1998)



High Energy Gamma-ray Astrophysics
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AGILE




Silicon Detectors

DETECTOR ASSEMBLED TRAY FRONTEND CHIP
HAMAMATSU (IDE AS)
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I1 cielo di AGILE




The SNR W44
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E® dN/dE (arbitrary units)

Protoni e resti di SNe
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[La nebulosa del Granchio
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Galactic Transients: The Flaring Crab

Tavani et al. 2011
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High Energy Gamma-ray Astrophysics
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LAT Schematic
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I1 cielo d1 Fermi




4FGL catalog — 8 anni1 di1 dat1

= No association Possible association with SNR or PWN «~ AGN
* Pulsar A Globular cluster * Starburst Galaxy ¢ PWN
& Binary + Galaxy o SNR # Nova
* Star-forming region @ Unclassified source




[.e Fermi1 Bubbles

Fermi data reveal giant gamma-ray bubbles

Credit: NASA/DOE/Fermi LAT/D. Finkbeiner et al.




e Fermi “Bubbles”

Gamma-ray emissions

X-ray emissions
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I neutrini astrofisici
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I neutrini astrofisici
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Icecube




Icecube

Instrumentation of 1 km3 antarctic
ice with ~ 5000 photo multipliers
TR completed December 2010

50 m

1400 m

The Eiffel Tower
356 m

[A 2400m L A




[La rivelazione de1 neutrini

Neutrino
qe

particle
in water



TXS 0506+056

original GCN Notice Fri 22 Sep 17 20:55:13 UT
refined best-fit direction IC170922A
IC170922A 50% - area: 0.15 square degrees
IC170922A 90% - area: 0.97 square degrees

6.6°

6.2°

5.8°

Declination

o
>

Fermi-LAT Counts/Pixel

3FHL
3FGL
78.4° 78.0° 77.6° 77.2° 76.8°
Right Ascension

5.0°

4.6°

H O O N

N W

MAGIC significance [0]

N
o
MAGIC PSF
78.4° 78.0° 77.6° Y I &+
Right Ascension

76.8

H O O N

N W



Future VHE Gamma-ray projects

cherenkov telescope array




