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Large High Altitude Air Shower 
Observatory (LHAASO)
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Detecting air showers produced by cosmic rays (and gamma 
rays) with ~km2 area and hybrid techniques



LHAASO site
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Ø Haizi mountain, Sichuan, China
Ø 4410 m above the sea level



Air shower detection
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11885216



LHAASO detector - KM2A
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Ø Electromagnetic particles to reconstruct energy and direction
Ø Muons to distinguish different particles (especially γ rays)
Ø Covering energies from 10 TeV to 10 PeV 

5216 EDs

1188 MDs
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LHAASO detector - KM2A

Chin. Phys. C, 45, 025002 (2021)
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LHAASO detector - KM2A

Chin. Phys. C, 45, 025002 (2021)

Energy resolution Angular resolution

Core resolution Pointing accuracy
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LHAASO detector - KM2A

1/2: 20191217->20201130     3/4: 20201201->20210719     Full: 20210720->

Chin. Phys. C, 45, 025002 (2021)

1.5 years!7.6 months11 months

Half-KM2A
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LHAASO detector - WCDA

Ø Area: 78,000 m2

Ø Covering energies from 0.3 TeV to ~PeV 
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LHAASO detector - WCDA
Gamma-ray event                                         Cosmic ray event

Chin. Phys. C, 45, 085002 (2021)
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LHAASO detector - WCDA
Chin. Phys. C, 45, 085002 (2021)

0.29° 0.21° 0.20°
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Gamma-ray survey sensitivity

Chin. Phys. C, 46, 035002 (2022)
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Survey of the UHE sky with 1/2 array
Nature, 594, 33 (2021)
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Nature, 594, 33 (2021)

Survey of the UHE sky with 1/2 array



15

Gravitational evidences of dark matter at all scales 



Dark matter candidate, very model dependent
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How may we detect dark matter?

SLAC National Accelerator Laboratory
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Gamma-ray from ultraheavy dark matter in dSphs



Optimizing target regions for selected dSphs

preliminary



Correction for high-energy gamma-ray spectrum

preliminary



Expected constraints for ultraheavy dark matter

preliminary

preliminary



Photon—Axionlike-Particle oscillations

Source

GMFISRF



Survival possibility and effects on gamma-ray spectrum

preliminary



Constraints for ALP

preliminary

preliminary
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Ø LHAASO is a km2 scale cosmic ray and gamma-ray
observatory which is dedicated to surveying the ultra-high-
energy sky with unprecedented sensitivity

Ø LHAASO starts its full operation since July 2021
Ø LHAASO is expected to improve constraints for ultraheavy

dark matter and to improve constraints for axion-like-
particles, comparable with those from CAST

Thank You!

Summary


