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LHAASO Collaboration
Member: 260 Institutions:  33

Waiting list by institutions: Adelaide U./Australia
Polish group led by IFJ,PAN
Czech group led by Inst. Phys. CAS

Nankai U./China
Xinjiang Observatory/China 
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U. Geneva, Switzerland 
VHE gamma astro.

TFJ & others, Poland

VHE Gamma Astro. 
and CR phys.

Inst. of Phys.  and 
others, Czech Rep.
VHE gamma astro. 

and CR phys.

RAS NPR, Russia
CR phys.

Mahidol U. Thailand 
Solar CR phys. and
Space-weather

24 Chinese 
institutions

LHAASO Collaboration (by country)

Adelaide U.  Australia 
CR phys. 
VHE Gamma Astro.
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ChengDu

BeiJing

LHAASO

Where is LHAASO

Mt. Haizi (4410 m a.s.l., 29o21’ 27.6” N, 100o08’19.6” E), 
Sichuan, China
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Major Scientific Goals
• Origin of GCRs

• Searching for GCR sources by 
measuring gamma-ray SED with an 
unprecedented sensitivity of 1% ICrab
at 50 TeV

• Energy spectra for individual 
compositions with energy from 10 
TeV to 1 EeV, where the spectrum 
knees are located

• Gamma ray astronomy
• Searching for TeV γ sources, 

especially extended and transient 
ones, with an unprecedented  survey 
sensitivity of 1% ICrab at 3TeV.

• New physics frontier
• dark matter, Lorentz invariance, new 

physics beyond LHC energy, etc

LHAASO：Large High Altitude Air Shower Observatory
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A Large area EAS array
covering 1.3 km2

• 5242 EDs
– 1 m2 each

– 15 m spacing

• 1188 MDs
– 36 m2 each

– 30 m spacing

• 3120 WCDs

– 25 m2 each

• 18 WFCTs
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Hybrid Detection of EASs by 
LHAASO

Courtesy: Nature
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LHAASO bird-eye View from a drone
— May. 2021
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KM2A Electromagnetic particle Detectors

Scintillator Detector Unit

3/4 ED array, 3978 EDs (total 5242), 

started operation 6/12/2020

Trigger rate ～ 1900Hz, 

1.45TB one day

1/2 ED array, 2365 EDs started 2019-12
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Muon Detector

KM2A Muon Detector array

1/2 MD array, 592 MDs (total 1188 ) started operation from 12/2019

3/4 MD array, 914 MDs (total 1188 ) started operation from 12/2020
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Foundation pit treatment Fabrication of side wall and 
bottom plate

Head cover mounting Install insulation 
board

Install liner and PMT ultrapure water 
infusion

debug Covering soil intergrated test

Installation of a Muon Detector 
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Moon shadow monitor
NS shift vs Time

PSF vs Time

3/4 KM2A: EW shift vs E
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Ra Vs Time

Dec Vs time

PSF Vs time

Crab Nebula monitor

Pointing accuracy <0.1º
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γ/hadron separation

Energy resolution
Angular resolution

Performance of ½  KM2A
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Water Cherenkov 

Detector Array

20” PMTs
18



Inside 
WCDA-2

 Start the test operation

20” PMTs

the magnetic shielding 
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4.5m water without water



Average Muon Peak Variation
Muon Peak 

Daily Duty cycle

Event rate：
~20k Hz

1.7B events/day

Performance of WCDA-1
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Wide FOV Cherenkov Telescope Array

 5m2 spherical mirror

 FOV: 16o×16o

 32×32  SiPMs array 

Pixel size 0.5°
 Portable design



Phase II

Phase II: 18 telescopes

100 TeV - 100 PeV
• 45°in zenith
• 10 telescopes started 

operation in 2021/01

More ( the rest eight 
telescope ) are coming on 
line.
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Crab analysis by WCDA-1 and ½  KM2A 

WCDA-1 result
½  KM2A 

• Nhit> 100, 
• 2019-09-05 to2020-02-29
• Pointing error <0.05˚.

• Ne> 10, 
• 2019-12-27 to 2020-05-28
• Pointing error <0.1˚.

> 100TeV 14.7σ

Aharonian, et al. Chin. Phys. C, 2021, 14. 
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~1 PeV Photon observed by LHAASO
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Twelve γ-ray Galactic sources above 100TeV

Cao, Zhen, et al, Nature 594, 33–36 (2021) 26



Summary
• LHAASO observatory for gamma ray astronomy and CR phys.

– Unique for UHE (>0.1PeV) γ–astronomy: full with PeVatrons

in Milky Way which are generating super-PeV photons，

Window for evidences of hadronic origin of cosmic rays

– SED measurements covering a range of 0.1-1000 TeV by 

LHAASO

– Wide FOV monitoring for transient phenomena

– Precision measurements of E-spectra of CR species

• 1/2 of the array in scientific operation since Dec.，2019

• Full array will be completed by the end of 2021.
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