Ultra-High Energy Gomr%oyroy Sources Revealed by
Large ngh-AI’rl’rude Air Shower Observatory (LHAASO)

Ruo-Yu Liu (for LHAASO Collaboratlon)
School of Astronomy and Space Smencé
Nanjing University e

20-22.09.2022, Town Hal'kM3NET Meeting, Catania, Italy



Outline

* A brief Introduction to UHE gammlr,ay astronomy and LHAASO
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e Two brightest UHE gamma-ray sources

- LHAASO0J1908+0621

- LHAAS031825-1326

e Summary
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Proton-proton collision

UHE Gamma ray radiation mechanism

Inverse Compton scattering

UHE emission is the probe of PeV
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* Solution to the century puzzle of CR
origin

* Probe of non-thermal Universe

* Gate to new physics



Extensive Air Shower

Development of gamma-—ray air showers Development of cosmic-ray ait showers
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Indirect Detection — Event Reconstruction
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LHAASO’s first results

LHAASO Sky @ >100 TeV
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LHAASO J1908+0621

Distance (kpc) Age (kyr) Luminosity (erg/s) Counterparts
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LHAASO )1825-1326

Distance (kpc) Age (kyr) Luminosity (erg/s) Counterparts
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HESS J1825-137

Compact nebula + diffuse nebula + extended halo
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Summary

» LHAASO has detected 12 UHE gamma-ray sources in Galaxy and the number is
increasing with exposure time.

» Two brightest UHE gamma-ray sources, LHAASO J1908+0621, LHAASO J1825-1326
- no clear cutoff feature in spectra
- extended; shrinking as energy goes up

» No clue for more than one sources yet from 3D likelihood analysis. Spatially
associated with SNRs and energetic pulsars, MCs.

» The high-energy neutrino detection will be a smoking gun.



