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Introduction: search for
CR sources
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Ultra-High-Energy
Cosmic Rays



Telescope Array plastic scintillation
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Dec. (deg)

Telescope Array

———————————————— RA : 108 total events over 6 years
87 events > 57 EeV , < 60°

Shown: events within 20° of
each point

Hot Spot at
RA= 148.4° and dec= +44.5°
(Mrk 421 is in the vicinity ...)

4.3 o significance compared to
isotropic fluctuation

60

[z Abbasi et al., Ap. J (Lett) 790 (2014) L21; arXiv:1404.5890 [astro-ph.HE]
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Pierre Auger Observatory
South site |n Argentlna almost finished
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Auger/TA Energy Spectrum
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Auger/TA Energy Spectrum

Galactic plane
- Supergalactic plane
- Common dec. band
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Auger composition
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Auger composition
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UHE photons
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100 PeV neutrino by KM3Net

m Significant event observed with huge amount of light
m Horizontal event (1° above horizon)
m 3672 PMTs (35%) were triggered in the detector
m Muons simulated at 10 PeV almost never generate this much light
Likely multiple 10’s of PeV
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KM3NeT
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Not an atmospheric muon
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Cosmic Rays
at knee
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Cosmic ray enerqy spectrum
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LHAASO sensitivity

With large FOV and high sensitivity, LHAASO is an ideal
detector for sky survey to search VHE and UHE sources!
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CR spectrum and mass composition
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https://arxiv.org/abs/2403.10010
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UHE gamma-ray sources

The position and extension
achieved by KM2A at >25 TeV

are used.

Sources with significance >46

at >100 TeV are labeled as >1 0403T9V

UHE sources

LHAASO: 4 ->43
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82 sources with the Galactic latitude
|b|<12°

1-25 TeV

Significance

v AT
NP g P AP
ARG NS SRS RS NS S S
VRS NS PN AN SNV S N

>100 TeV




ACME kick-off meeting, APC; SEptiie

Mask LHAASO
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LHAASO diffuse

10- E (a) T T T L B R B T T T T T T 1] E (b) ' ' ' ‘I_;I"IA’A’S’()-KMZ‘A (Ou’ter)‘ »‘—‘I—Ii
i LHAASO-II(MZ?: =t _ ; power-law fit ——— ]
. i power-law fit — — — ] try ]
= 7 125°<1<235°, -5°<b<5°
j’ Tﬁ : 15°<1<125°, -5°<b<5° o i
[ ~ (\I'
o g
5 k % e
" -10 = 1010 x2.0 -
= 107" ¢ > C ]
e g J - \i\ )
N’ >< . S
> = ~ B
E E —:%t i
N['n NU-] ~
-11 L 11 | 1 L 1 1 L e B '11 1 1 1 1 | 1 [ | I 1 1 L 1 1 e |
10 L 1 1 L 1 10
10! 10 10° 10! 10 10°
E (TeV) E (TeV)
) dO.AA'—n/(E/ E)
—A,A’ _ 1 =AA )
B4 (B,1,b) = / ds ngas( x) IR (E, @) I,(E,l,b) = / dE' E44 (E', 1)) B
0
AA/

arXiv: 2305.05372



ACME kick-off meeting, APC;

1 PeV CR density in the Gal. plane

Lipari & Vernetto (2018) G.Giacinti & D.S., 2305.10251
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Cygnus region
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https://arxiv.org/abs/2310.10100
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Cygnus region
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Neutrinos from Cygnus region
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Summary

UHECR: spectrum has several breaks, composition is mixed,
dipole at 8-16 and 16-32 is measured. KM3Net neutrino event
0.1 EeV is promissing!

First LHAASO results on logA of cosmic rays are very good.
We expect a lot of good quality CR data in near future

LHAASO presented first catalog of 90 sources. Number of
UHE gamma-ray sources above 100 TeV increased from 4 to
43 by LHAASO observations

Diffuse emission from Galaxy: new models requred
Cygnus region: hadronic Pevatron source in central part.



