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1.High Energy Astrophysics
•  Cosmic rays are energetic particles 
     Most of it:  p+ He2+ ……. 

     Less than 1%: gamma and  neutrino

• What do we want to know?
   What astrophysical sources accelerate particles?
   How do astrophysical sources accelerate particles?
   Why the Energy spectrum following a  power law distribution?
  ......... 



Gamma ray astronomy
•  Cosmic rays' Directions are randomized by 

Magnetic Fields in the Universe    

• Gamma rays are produced by cosmic rays near 
their accelerators

• Therefore, gamma rays are important probe of 
cosmic rays and their accelerators

 



Gamma ray astronomy

Up to now, Fermi-LAT discovered over 3000 sources in GeV energies. 
In TeV energies, more than 160 γ-ray sources have been firmly detected by 
the ground-based detectors.

GeV TeV



Gamma ray astronomy
• The observations of very high energy (e.g., >100 TeV) γ-ray emission from 

SNRs will provide a complimentary test of the leptonic/hadronic origin of 
the γ-rays.

GeV TeV >20TeV Leptonic?
Hadronic?



2. LHAASO-KM2A Detector Array
• Surrounding WCDA, KM2A  cover an area of  1.3 Km2

•  5246 EDs, 1 m2each, 15m spacing   
• 1146 MDs, 36 m2each, 30m spacing

KM2A



Electromagnetic Particle Detector
• Uniformity for 

5195 units: < 10%
• Stability with 
±25oC: ±5%



Muon Detector
Water Cherenkov detector underneath soil



Engineer Array @YBJ
• ~1% of LHAASO-KM2A

- 42 EDs, 2 MDs.
• Has been in operation for more 

than 2 years.

ED

MD

MD

ED



Study of KM2A Trigger Mode 
• Both the Time and Space window are used for 

Trigger.

12 TeV 91 TeV



Study of KM2A Trigger Mode 
• The estimated trigger rate is around 6.3 kHz
•  The threshold energy is about 3.2 TeV (θ=25°)and 32TeV(θ=50°)

Time & 
Space

Time only

Time & Space Time only



KM2A Events Reconstruction

~1°@10TeV
~0.2°@100TeV

~9m@10TeV
~2.5m@100TeV



Background rejection in KM2A

gamma/electron

After the EAS process, Hadronic showers contain 
more Muon than electromagnetic showers 



KM2A Background rejection 

100TeV



  3.1 Crab sensitivity

The LHAASO sensitivity 
is sufficient to find new 
gamma ray source  in to 
100 TeV



3.2 SNR in LHAASO Sky Map 

radio-TeV SNRs: 294,LHAASO can see 107
TeV UNID: 34,LHAASO  can see 17
Supperbubble:2,LHAASO can see 1



3.2 Significance of SNR and UNID TeV Sources



3.2 Expectant Energy Spectrum of SNR

The leptonic and hadronic model can obtain the effective tests 
by observation of LHAASO.



• LHAASO can give an accurate 
measurement  for different 
situations.

3.3 Expectant Energy Spectrum of Cygnus Cocoon  



3.4 Galactic plane diffuse gamma-ray

• From interactions of cosmic rays with the interstellar gas 
and radiation fields.  A tool to study cosmic-ray origin 
and propagation, and the interstellar medium.

• A way to search for Dark Matter Annihilation. 



25° < l < 100°, |b|< 5°
Cygnus region

GCR spectrum and density:
     global vs. local, diffuse emission as a probe
     wide FOV is mandatory

Ec=50TeV 65° < l < 85°, |b|< 5°



3.5 Expectation of electron spectrum
Electrons  lose energy rapidly through 

synchrotron and inverse Compton processes 
which raises the possibility of seeing the 

contribution from individual nearby sources

The possible situation for electron 
spectrum more than 1 TeV:
(1).AMS02~3.1
(2).Hess~3.9
(3).The result of propagation model
(4).New structure: astrophysical object or 
darker matter annihilation



 3.5 Expectation of electron 

• In the energy above 30 TeV,KM2A Background remaining ratio can be 1.e-5

preliminary
preliminary



3.6 KM2A on for CME-ICME 2003-11-20

KM2A   40TeV

Day 0 Day 1 Day 2 Day 3

The KM2A solar shadow is related with the CME,can 
be used to research the magnetic field



4. Summary

• The KM2A  Engineer Array has a good test of  unit ED and MD 

• The LHAASO-KM2A can extend the study of gamma-ray astronomy to 
the energy range >20 TeV with the unprecedented sensitivity

• LHAASO-KM2A can help us know more about the acceleration 
mechanism, the SNR ,Pulsar, Supperbubble,the solar magnetic field 
and so on

Thank you!


