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OUTLINES
q Introduction

Ø Cosmic Rays

Ø Large High Altitude Air Shower Observatory, LHAASO 

Ø Water Cherenkov Detector Array, WCDA

q Methodology
Ø To select amount of data for gamma-ray analysis LHAASO

Ø To Select N!"#$%% range

Ø Plot sky map

Ø Raw counts zenith
Ø Effective Area 

Ø Interpolation Effective Area

q Research Plans

Master’s degree in Astronomy Department of Physics and Materials science, Faculty of science Chiang Mai University, Thailand

ThaiCube 2022 Jetsada Maburee 640535907



Master’s degree in Astronomy Department of Physics and Materials science, Faculty of science Chiang Mai University, Thailand

Very high-energy gamma-ray analysis with Water Cherenkov Detector Array of LHAASO Jetsada Maburee 640535907

Large High Altitude Air Shower Observatory, LHAASO 

The location at Sichuan Province, China.

(29!21'27.6" N, 100!08'19.6" E), Elevation 4410 m

KM2A

Square Kilometer array over 1.3 km!

https://physicsworld.com/a/huge-chinese-cosmic-ray-observatory-begins-operation/

https://link.springer.com/article/10.1140/epjc/s10052-021-09414-z

LHAASO-WFCTA 
Wide Field-of-view Air 

Cherenkov/Fluorescence Telescope Array. 
The current layout of 18 telescopes.

Extensive Air Shower (EAS) detector array, are Electromagnetic 

particle Detectors (EDs) and Muon Detectors (MDs). 

WCDA

https://physicsworld.com/a/huge-chinese-cosmic-ray-observatory-begins-operation/
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Cosmic Rays

https://www.researchgate.net/figure/Showers-of-cosmic-ray-reactions-with-particles-of-the-atmosphere-Clo02_fig9_272826408

§ Cosmic rays are high energetic energy particles from space.

§ Sources of cosmic rays;

Ø Solar Energetics Particles, SEPs: Inside the solar system

Ø Galactic Cosmic Rays, GCRs: Outside solar system such as Milky Way 

Ø Extra-Galactic Cosmic Rays, EGCRs: Outside Milky Way

§ Primary cosmic rays contain 90% of P!, 9% of α and 1% heavy nuclei.
§ Secondary particles ( 𝑒", 𝑒!, 𝛾, 𝜇! , 𝜇", 𝑛,… ) was generated in the Earth’s 

atmosphere.
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Methodology
Ø To select of data for gamma-ray analysis WCDA

During the observation 2020 - presents

The summarizes the key facts about Sirius.

The summarizes the key facts about Polaris.

The location at LHAASO, China.

(29!21'27.6" N, 100!08'19.6" E), 
Elevation 4410 m above sea level.
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F. Aharonian, Q. An, Axikegu et al.

Corrected N!"# for cut off energy gamma-ray

§ 60 < N#$% ≤ 100

§ 100 < N#$% ≤ 300

§ 300 < N#$% ≤ 1000

§ N#$% ≥1000

§ All N#$%

Methodology(Cont2)
Ø To select 𝐍𝐡𝐢𝐭 range
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Ø Why are we selecting 𝐍𝐡𝐢𝐭 minimum at 60.

November 1, 2021 (23:00)

Methodology(Cont3)

ThaiCube 2022 Jetsada Maburee 640535907

Distribution of nhit with number of event
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Ø Plot Sky Map
Methodology(Cont4)

Crab Nebula or Messier 1

R.A. = 83.65° and Dec = 22.05°
https://theskylive.com/sky/deepsky/messier-1-

the-crab-nebula-object

Crab Nebula or Messier 1

R.A. = 83.65° and Dec = 22.05°
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Ø Plot Sky Map
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Methodology(Cont5)

Plot Sky Map using the data November 2021, 

and the colors bar represent to number of photon or density of flux
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Ø Raw counts zenith
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Methodology(Cont6)

Distribution of zenith with number of photon

60 < N"#$%&& ≤ 100

Distribution of zenith with number of photon

100 < N"#$%&& ≤ 300



Ø Raw counts zenith
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Methodology(Cont7)

Distribution of zenith with number of photon

300< N"#$%&& ≤ 1000

Distribution of zenith with number of photon

N"#$%&& ≥ 1000



Ø Raw counts zenith
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Methodology(Cont8)

Distribution of zenith with number of photon

All N"#$%&&
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Ø Effective Area and Interpolation Effective Area
Methodology(Cont9)

Distribution between zenith with number of the photon 

60 < N"#$%&& ≤ 100
Distribution between zenith with number of the photon 

100 < N"#$%&& ≤ 300
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Ø Effective Area and Effective Area
Methodology(Cont10)

Distribution between zenith with number of the photon 

N#$%&'' ≥ 1000

Distribution between zenith with number of the photon 

300 < N"#$%&& ≤ 1000
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Ø Effective Area and Interpolation Effective Area
Methodology(Cont11)

Distribution between zenith with number of the photon 

All N#$%&''
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Ø Cubic spline Interpolation Effective Area
Methodology(Cont12)

Distribution between zenith with number of the photon 

60 < N"#$%&& ≤ 100
Distribution between zenith with number of the photon 

100 < N"#$%&& ≤ 300
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Ø Cubic spline Interpolation Effective Area
Methodology(Cont13)

Distribution between zenith with number of the photon 

N#$%&'' ≥ 1000

Distribution between zenith with number of the photon 

300 < N"#$%&& ≤ 1000
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Ø Cubic spline Interpolation Effective Area
Methodology(Cont14)

Distribution between zenith with number of the photon 

All N#$%&''
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Research Plans in the future

• AITOFF projection in Galactic coordinates
• Analyze data from 2020 to the present.

• Find the value of significance
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Thank you
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