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‘After 100+ years of the discovery of
cosmic rays, their origin remains a mystery’
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OSO-3: 621 gamma-rays
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EGRET All-Sky Map Above 100 MeV
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VHE gamma ray measurement on ground (key role >TeV)
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» Haizi Mountain, Sichuan, China, 4410 m above sea leve

» LHAASO uses hybrid detector arrays: the square kilometer array (KM2A), the
water Cherenkov detector array (WCDA), and the wide field-of-view Cherenkov
telescope array (WFCTA)

» We have been in full operation since July 2021
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CATCHING RAYS

China’s new observatory will ~25 000 m —
intercept ultra-high-energy y-ray '
particles and cosmic rays.

18 wide-field-of-view
air Cherenkov F

telescopes © 80,000-m? surface-

’ 5216 scintillator 5 ~water Cherenkov 1188 underground
detectors detector water Cherenkov tanks
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Square Kilometer Array

KM2A

high rejection power for CRs
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1scrimination

4 TeV - 100 PeV

188 muon detectors for gamma/hadron d
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» It covers 1.3 square kilometers with ~5,216 electromagnetic detectors for energy and direction reconstruction
> 1

» Energy coverage
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WCDA: Water Cherenkov Detector Array g@@
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» 78000 m2 water pool to detect Cherenkov light produced by air shower secondary

particles in water
» Energy coverage: 100 GeV — 20 TeV
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Gamma/CR discrimination
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KM2A
Muon Contents

WCDA
Morphology

LHAASO 2020, 2021 CPC
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Gamma-ray performance for KM2A and WCDA
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Galactic Plan y Diffuse
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Galactic Plan y Diffuse
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» LHAASO gives the first detection from the outer Galactic plane
» A spectral break around 30 TeV is revealed in the inner Galactic plane

» Measured fluxes are higher than predictions
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Galactic Plan y Diffuse
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Gamma Ray From Giant Molecular Clouds (GMC)
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Gamma Ray From Giant Molecular Clouds (GMC)
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Gamma Ray From Giant Molecular Clouds (GMC)
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Gamma Ray From Giant Molecular Clouds (GMC) LHAASORS
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Gamma Ray From Giant Molecular Clouds (GMC) @Sb\ia@
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Summary

» LHAASO opens a new era of diffuse y-ray astronomy in the TeV—PeV energy range.
» Galactic diffuse emission provides a unique probe of cosmic-ray distribution and propagation.
» The detection of VHE y-ray emission from GMCs establishes these regions as crucial laboratories for mapping

the spatial distribution of CRs across the Milky Way, offering a unique avenue to fundamentally advance our
understanding of the origin and propagation of Galactic CRs.

Prospect

» More exposure will enable precision studies of Galactic cosmic-ray physics.

» Combining y-ray, cosmic-ray, and multi-messenger observations will help unveil the origin of high-energy
cosmic rays.
24



More LHAASO results can be foun d at:
https //enghsh ihep.cas.cn/lhaaso/ |

-
+ T '-"' o R
AR N
.« K
r - “_‘ -e
- . \ AN v
- T
4 :
n.’ ..
1=

uan .

>rovince

Welcome to Daocheng, Sich 1ua

=
5
bl

ot
h.'. -
0. - . &
- N . . . 'V
" f‘l-I‘N‘ﬂll‘ll‘i'!’“‘,ﬂl'
- .- - &
L -

PRI



https://english.ihep.cas.cn/lhaaso/

