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LHAASO collaborations

• 274 Scientists
• 32 institutions 
• from 5 countries 



LHAASO site

• Haizi Mountain, Sichuan province, China
• Location：29o21’ 27.6” N, 100o08’19.6” E
• Altitude：4410 m a.s.l.  
• 10 km from  Yading Airport



LHAASO layout



LHAASO FOV



γ-ray/cosmic ray discrimination 



LHAASO Sensitivities

90

1st LHAASO Catalog
(LHAASO Coll. 2024, ApJS)
based on data up to 
31.07.2022



Operation of LHAASO



LHAASO gamma-ray results



Galactic plane survey

12 UHE sources detected （Cao et.al Nature 594, 33） 

11 Months data of Half KM2A-array
Definitely PeVatrons (hadronic or leptonic)
The Galaxy full of powerful accelerators



Three brightest sources

Complex regions



LHAASO observations on Mid-age SNR W51C

• Wp ~ 1e50 erg

• Index ~2.5

• Break at ~ 300 TeV for
CRp

• Escaped CRs accelerated
in earlier stage



Upper limit on young SNR Cas A

point source

r ~ 1.8 degree

• Stringent upper limit was set for the total VHE CRs injected by Cas A since explosion
• hints for other candidates of PeVatrons
 



LHAASO VIEW ON CYGNUS

Galactic diffuse gamma-ray 
background (GDE) must be taken 

into account



LHAASO VIEW ON CYGNUS

Huge bubble 
beyond ~6 degrees 

(150 pc)



LHAASO VIEW ON CYGNUS

Energy independent morphology
Favor hadronic origin



LHAASO VIEW ON CYGNUS

likelihood fitting derived 4 
components:

1. inner bubble(Cocoon)
2. Cygnus bubble (~10 degrees, 

associated with HI gas)
3. Hotspots associated with molecular 

gas
4. Bright central source

J2032+4127 (PWN/BINARY) 
are already subtracted from 

the analysis



Gas distribution and derived CR density

CR  injected by the source 
dominate the CR sea up to 

several hundred pc 
-10 to 20 km/s  for CO 

-20 to 30 km/s for HI are 
integrated



HIGHEST ENETGY PHOTONS



Schematic fitting of observations

comments:
The inner bubble (cocoon/gaussian) 
component is just functional 
representation of the data
The similar spectrum reveal same origin 
of “inner bubble ” and Entire bubble

• Central continuous injection of CRs up 
to PeV

• Slow diffusion near the source (1/100 of 
fiducial value)

• Harder spectra from Molecular clouds



Galactic mini starburst W43

• Galactic mini star burst 
• Contribute 10% of the Galactic star formation rate
• Huge HII region excited by central WR/OB cluster
• GeV detection



Star forming region: W43

• UHE gamma-ray emission reveal good correlation with  dense gas
• Physical size similar to Cygnus cocoon (~ 50 pc)
• Spectrum up to ~ 400 TeV



Microquasars

Significant detection of 6 Microquasars (BH-jet system) in our Galaxy



Microquasar SS433

Strong evidence of energy dependence morphology



Microquasar SS433

• Correlation with gas structures
• Hint for hadronic component at highest energy (Lp~ 1e38 erg/s)
• Potentially can explain the CRs near the knee



Giant Molecular clouds(GMCs) with LHAASO

• Detection of UHE gamma-rays, derived CR
spectra consistent with the direct measurement

• Favor a proton knee position above 1 PeV (see
also Yanhong’s poster)



Diffuse gamma-ray emission

Phys. Rev. Lett. 131, 151001 (2023)
`Excess’ revealed in multi-TeV band

Zhang et.al 2023

Yan et.al 2024

A new component in GDE? From Pulsar halos?



Related sources to the diffuse gamma?

• Effective confinement (slow diffussion)
of CR near accelerators

• energy independent below ~10 TeV,
from Cygnus spectra

• Accumulation of extra component of
“grammage”

• Can account for both B/C and diffuse
gamma

arxiv:2410.22199

Cygnus
gamma spectra

Boron/Carbon ratio

Fermi/LHAASO diffuse gamma



Prospect



IACTs in LHAASO site (LACT)

• Funded
• 8X4 array at LHAASO site
• 6-m telescopes
• two proto type telescopes 

• First light soon! 



Synergy with LHAASO-KM2A

Using KM2A for gamma/p separation
Sensitivity of LACT can be significantly 

improved above 10 TeV



Expected performance

Angular resolution Effective area

Differential sensitivity (50 hours)





HUNT (R&D phase)

•Angular resolurion:  ~0.1° (tracks),  <3°(cascades).
•Energy resolution:  ΔlogE~0.3(tracks),  ΔE~10-30% 
(cascades).
•Discovering Neu sources (>100 TeV) at the level of 
5σ within several years.

•Volume：6×6 = 36 km^2,  ~30 km^3
•Separations of strings：Dstring ~  130 m
•Separation of optical modules ：DOM  ~36 m
•Length of each string：~860 m
•~2,300 strings, 24 OMs in each string，55000 OMs 
in total

High energy Underwater Neutrino Telescopes



Conclusion

• LHAASO already show great power in gamma-ray astronomy, different possible type of CR
sources: SNRs, star forming regions, microquasars…

• A lot of future tasks for LHAASO in CR study:  PeVatron identification, Cyg X-3, diffuse 
gamma-ray, …….

• Further projects: Imaging Air Cherenkov array (LACT) in LHAASO site/HUNT for neutrinos



Thanks!


