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•Galactic CRs and Diffuse γ-Rays

•LHAASO-KM2A Observation

•Analysis Methods
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Galactic Diffuse Gamma-ray Emission(GDE)

p,α + ISM → π0 → γ

𝑒𝑒± + ISM → γ
𝑒𝑒± + ISRF → γ (IC)

CRs(~PeV, ‘Knee’) ~100TeV

Dominant Processes to Produce GDE:

An indirect way to study CRs & DM
1) Propagating & Acceleration
2) Origin of  “Knee” in SED of  CRs
3) Dark Matter(DM) annihilation signal
4) ……

Fermi-LAT



Observations of  GDE

Ground-Based Experiments

No significant excess over Energy ~100TeV ASγ，2020

Tijana Prodanović, et al, 2007 



LHAASO-KM2A Observation 

KM2A(1/2 Array) Detectors DistributionKM2A(Half-Array) Data:
2019/12/27 ~ 2020/11/30

(Z. Cao, 2014)



γ-Proton Discrimination
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Background-Estimation: Method I,II
We’ve tried different methods…

CRs (background) distribution
𝑒𝑒 𝐿𝐿𝐿𝐿𝐿𝐿 = 100

1) Get distribution of  CRs 𝑓𝑓 𝑒𝑒,𝜃𝜃,𝜑𝜑

2) Random sampling the backgrounds
—following 𝑓𝑓(𝑒𝑒,𝜃𝜃,𝜑𝜑)

Local sidereal time(LST): Method I

MJD: Method II

How many backgrounds should be sampled?
—— as many as observed in the experiment



Sampling the Backgrounds

Map of  masked regions

Regions “Masked”:
1) -5°<𝑏𝑏<5°
2) TeV catlog sources（𝑟𝑟 < 𝑅𝑅）

𝑅𝑅 = 3 𝜎𝜎𝑒𝑒𝑒𝑒𝑒𝑒2 + 𝜎𝜎𝑝𝑝.𝑠𝑠.𝑓𝑓.
2

Total 𝐸𝐸𝐸𝐸𝑒𝑒𝐸𝐸𝑒𝑒𝑒𝑒 = +
𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑙𝑙𝑟𝑟𝑙𝑙𝐵𝐵𝐸𝐸𝐵𝐵𝑒𝑒

G𝐵𝐵𝑎𝑎𝑎𝑎𝐵𝐵 𝑝𝑝𝑝𝑙𝑙𝑒𝑒𝑙𝑙𝐸𝐸𝑒𝑒 𝑓𝑓𝑟𝑟𝑙𝑙𝑎𝑎 𝐿𝐿𝑙𝑙𝐵𝐵𝑟𝑟𝐵𝐵𝑒𝑒𝑒𝑒

Events in Regions not masked = Backgrounds

Observed number of  backgrounds (count of  
events not masked): 𝑁𝑁𝑜𝑜𝑜𝑜𝑠𝑠𝑒𝑒𝑜𝑜𝑜𝑜𝑒𝑒𝑜𝑜(LST = 100°) Events not masked

𝑒𝑒 𝐿𝐿𝐿𝐿𝐿𝐿 = 100°

p.s.f.: Gaussian variance, 
10TeV~15TeV Count the events that are

not masked



CRs (background) distribution
𝑒𝑒 𝐿𝐿𝐿𝐿𝐿𝐿 = 100

𝑁𝑁𝑠𝑠𝑠𝑠𝑠𝑠𝑝𝑝𝑠𝑠𝑒𝑒𝑜𝑜 𝐸𝐸𝑙𝑙𝑒𝑒 𝑎𝑎𝐵𝐵𝑒𝑒𝐵𝐵𝑒𝑒𝐵𝐵 ≠ 𝐵𝐵 � 𝑁𝑁𝑜𝑜𝑜𝑜𝑠𝑠𝑒𝑒𝑜𝑜𝑜𝑜𝑒𝑒𝑜𝑜(𝐸𝐸𝑙𝑙𝑒𝑒 𝑎𝑎𝐵𝐵𝑒𝑒𝐵𝐵𝑒𝑒𝐵𝐵)

𝐵𝐵 = 2;
𝑁𝑁𝑜𝑜𝑜𝑜𝑠𝑠𝑒𝑒𝑜𝑜𝑜𝑜𝑒𝑒𝑜𝑜 = 1

𝑵𝑵𝒃𝒃𝒃𝒃𝒃𝒃
𝑵𝑵𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔

(𝒏𝒏𝒏𝒏𝒏𝒏 𝒔𝒔𝒔𝒔𝒔𝒔𝒃𝒃𝒔𝒔𝒎𝒎) 𝐵𝐵 � 𝑁𝑁𝑜𝑜𝑜𝑜𝑠𝑠𝑒𝑒𝑜𝑜𝑜𝑜𝑒𝑒𝑜𝑜

3 2 2

Sampling the Backgrounds

Condition is met now

Looping when:



Extraction of  Resolved Sources

Region:
Inner Galactic Plane
(25°<𝑙𝑙<100°)

R < 2 p. s. f2 + 𝜎𝜎𝑒𝑒𝑒𝑒𝑒𝑒2Masked radius

TeVCat: http://tevcat2.uchicago.edu/



Spectra Energy Distribution
—— 25°<𝑙𝑙<100°



Method I v.s. II

𝑅𝑅𝐵𝐵𝑒𝑒𝑅𝑅𝑙𝑙 =
𝑓𝑓𝑙𝑙𝐵𝐵𝑓𝑓(𝑀𝑀𝑒𝑒𝑒𝑒𝑝𝑙𝑙𝐵𝐵 𝐼𝐼)
𝑓𝑓𝑙𝑙𝐵𝐵𝑓𝑓(𝑀𝑀𝑒𝑒𝑒𝑒𝑝𝑙𝑙𝐵𝐵 𝐼𝐼𝐼𝐼)

Consistent with each other
within error



Conclusion

Background estimation method has been presented
SEDs deduced from different methods are consistent with each 

other.

The extraction of  sources when estimating background 
and measuring the GDE

The preliminary results of  single power-law shaped SEDs 
are presented



Thanks…
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