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Links
● LHAASO:

○ https://www.nature.com/articles/s41586-021-03498-z 
○ https://www.nature.com/articles/s41586-021-03498-z.pdf 
○ Performance: https://arxiv.org/abs/2101.03508 
○ http://english.ihep.cas.cn/lhaaso/index.html 
○ https://en.wikipedia.org/wiki/Akaike_information_criterion 

● Crab Nebula:
○ https://en.wikipedia.org/wiki/Crab_Nebula 
○ https://cs.wikipedia.org/wiki/Krab%C3%AD_mlhovina
○ https://www.nasa.gov/feature/goddard/2017/messier-1-the-crab-nebula
○ https://www.cnet.com/news/the-crab-nebula-slammed-earth-with-highest-energy-gamma

-rays-ever-seen/ 
● Nature:

○ results, then methods
● This presentation:

○ methods, then results
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LHAASO arrays
● LHAASO :: The Large High Altitude Air Shower Observatory

○ observe both cosmic rays and gamma rays in TeV -- PeV
○ Mountain Haizi (29° 21′ 27.6′′ N,100° 08′ 19.6 ′′ E), 
○ 4,410 m above sea level, in Sichuan, China

● WCDA: Water Cherenkov Detector Array
● KM2A: KilometerSquareArray

○ A significance of 30σ obtained for the detection of the Crab Nebula in 136 days
○ since 27th December 2019, 308 live days.

● WFCTA: Wide Field-of-view Cherenkov Telescope Array
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LHAASO arrays
● WCDA: Water Cherenkov Detector Array

○ Monte Carlo, Crab Nebula (0.1 photon/hour) alibrations
○ reject hadronic showers (CR) based on observed muons
○ 3 water ponds of 178 000 m2, 4.5m deep!
○ angular resolution 0.2°, ⅙ of the sky, transient signals monitoring.
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LHAASO arrays
● KM2A: KilometerSquareArray

○ partially completed (½), total will have 1km2 
○ 5.2k 1m2 1cm thick scintillator counters (EDs) @ 15m grid

■ WLS fibres, PMT
○ 1.2k undersurface Muon Detectors (MDs) @ 30m grid
○ total will have 1,188,36 m2 
○ 2.5 m beneath the soil (20 radiation lengths)
○ filled with pure water 1.2 m in depth, 8’’ PMT
○ operational ½: 578 MDs, 18,800 m2 
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LHAASO arrays

● KM2A: KilometerSquareArray
○ 1.2k undersurface Muon Detectors (MDs) @ 30m grid
○ total will have 1,188,36 (??) m2 
○ 2.5 m beneath the soil (20 radiation lengths)
○ filled with pure water 1.2 m in depth, 8’’ PMT
○ operational ½: 578 MDs, 18,800 m2 
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LHAASO arrays
● WFCTA: Wide Field-of-view Cherenkov Telescope Array

○ 18 telescopes for Cherenkov from CRs 50 TeV -- 100 PeV. 
○ FOV 16° × 16° each
○ not used in the study
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LHAASO
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Event reconstruction
● Cuts: Nμ /Ne < 1/230

○ 84,000 γ-like events.
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Energy determination
● Simulation-based.
● Bin purity: fraction of 67% around 100 TeV stay on the diagonal of the 

truth-reconstruction migration matrix.
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Best events
● Quest for observing gamma PeVatrons -- cosmic accelerators to PeV.
● Perhaps first evidence of PeV from SN remnant.
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Sources
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Sources
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Results
● Selected sources spectra, smoothed by PSF.
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LHAASO Sky
●
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The End
●
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