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LHAASO 
Large High Altitude Air Shower Observatory 

4410 m a.s.l. 
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Yading Airport 
4410m 

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

• 1/4 array will be completed soon; the project will be 
finished by 2021. 

Measurement of EASs at 
High Altitude 



ARGO AS+MD HAWC LHAASO CTA 

Area  6,500 m2 50,000 m2 22,500 m2 1 km2 10 km2 

sθ (deg) 0.2-0.5 0.2-0.5 0.1-0.5 0.1-0.5 0.05 

BG rejection power 104 100 100/104 100 

Duty Cycle >90% >90% >90% >90% 10% 

FOV  (sr) 2 2 2 2 0.015 

 
Sensitivity 

(c.u.) 

@TeV 0.55   0.06 0.01 0.001 

@100TeV 0.25 0.01   0.3 

Energy resolution 30% 30% >50% 30% 15% 

sky survey, extended, transient 

4 SED, morphology 



Major Scientific Goals 
• Origin of GCRs 

– Searching for GCR sources by 
measuring 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 
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LHAASO：Large High Altitude Air Shower Observatory 

Details about LHAASO see,  
Huihai He, GAI1a: Status and First Results of the LHAASO Experiment  



Dark matter 
indirect 
detection looks 
for the DM 
annihilation 
products 
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Indirect detection of dark matter --
signals 

oMonoenergetic spectrum 
 

 
 
 

• Continuous spectrum 
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Smoking gun of 
dark matter, 
while low flux 

ggpcc ®®® 0L Flux is large, not 
definitive signal 

LHAASO does not have charge discrimination, it is better to search gamma ray 
signals from dark matter! 



Different targets 

• Galactic center(high signal, high 
background) 

• Dwarf galaxies (DM dominates, no 
astrophysical background) 

• Subhalos (blind search, difficult to identify) 
• Halo – diffuse gamma (low signal, low 

background) 
• Extragalactic (large uncertainty in signal 

and background) 



Known satellites on the sky 

All the dwarf galaxies are possible gamma ray sources by DM annihilation. 



Dwarf galaxies in the FOV of 
LHAASO 

He, Bi, Lin, et al,  
arXiv: 1903.11910 



Signals and background 

• DM signals 



Performance of LHAASO  

• γ/p separation and angular resolution 

1905.02773, LHAASO science 
white book 

Above ~500GeV, we adopt εp=0.28% 
(99.72% rejected) for εγ ~40% 



Performance of LHAASO  

• Effective areas for different zenith angles 
for the gamma ray and protons 

1905.02773, LHAASO science 
white book 



Method to set bound 
• Define likelihood of a signal as 

 
 

• Bi is expected background events, Si is the 
expected signal events, Ni is the observed 
events   

• uncertainty of dark matter density profile of dwarf 
galaxies are taken into account 
 
 

• Combine 19 dwarfs,   
 



Sensitivity of dark matter signal 

• We consider bb, tt, ww, μμ，tautau final 
states 



Sensitivity of dark matter 
• Compare with other exps, LHAASO is 

more sensitivy for DM mass above ~TeV 



Summary  
• Dark matter search is one most important scientific goal 

of LHAASO. We give sensitivity calculation of LHAASO 
based on simulation results. 
 

• Gamma rays from dwarf galaxies are the most promised 
signal which may be detected at LHAASO. LHAASO has 
large F.O.V and can probe many dwarf galaxies at the 
same time. 
 

• LHAASO is more sensitive than other detectors if DM 
mass is above 1~5TeV depending on final states. 
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