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Gamma-ray Sky Map
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Sources of DGE from the Galactic plane
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 2, 0 →→+ ISMp

→+ ISRFe

bremsstrahlung

Inverse Compton scattering

• To study the propagation mechanism of cosmic rays;

• To study the material composition of Galactic plane;

• To search for dark matter annihilation signals;

• ...
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Satell i te Observation of DGE

● SAS-2 and COS B：first time

● COMPTEL and EGRET：“GeV excess”

● Fermi-LAT：high resolution

To explain "GeV excess":

• Harder cosmic ray injection spectrum;

• Contributions of unobserved point sources 

such as SNR;

• Scenes outside the Standard Model:  dark 

matter particles annihilation;

Energy spectrum of Fermi-LAT is well

reproduced by the DGE model
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Ground Observation  of DGE

Imaging Atmospheric Cherenkov Telescopes:

● Whipple and HEGRA

● H.E.S.S.

Air Shower Array:

● ASγ，KASCADE，CASA-MIA

● Milagro:“TeV excess”

● ARGO-YBJ

● ICECUBE

● LHAASO-KM2A

忽略IC贡献,最大π0

衰变能谱
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HEGRA(99% C.L., 38° < l < 43°, |b| < 2°);
Whipple (99.9% C.L., 38.5° < l < 41.5°, |b| <2°) ;
Tibet ASγ (99%C.L., 20° < l < 55°, |b| < 2°);
CASA-MIA(90%C.L.,50° < l < 200°, |b| < 5°);
KASCADE(90%C.L.,0° < ra < 360°, 14°<dec < 84°);



A Large area EAS array
cover ing  1 .3  km 2 • 5195 EDs

– 1 m2 each

– 15 m spacing

• 1171 MDs
– 36 m2 each

– 30 m spacing

• 3120 WCDs

– 25 m2 each

• 18 WFCTs

LHAASO:
• composition：KM2A、WCDA、WFCTA

• scientific targets： exploration of the 

origin of high-energy cosmic rays, 

scanning search for gamma sources, 

new physical phenomena, etc

-KM2A：
• Large field of view, High duty cycle

• Best range：>20TeV

• Search for new gamma sources

• Study on DGE
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Gamma/Proton鉴别参数的确定(1)

3. Experimental data Selection

logE:2.0-2.2

maximize



Gamma/Proton鉴别参数的确定(2)

3. Experimental data Selection



Gamma/Proton鉴别参数的确定(3)

3. Experimental data Selection



Background: Direct Integral method

4. Diffuse emission analysis

• Efficiency of background  change 

over time;

• “Mask”  resolved sources and 

galactic plane;



Subtraction of resolved sources(1)

4. Diffuse emission analysis

MASK=A

MASK=B



Subtraction of resolved sources(2)

4. Diffuse emission analysis



4. Diffuse emission analysis MASK=A MASK=B



GL,GB distribution

MASK=A

4. Diffuse emission analysis

@31.6TeV @126TeV



GL,GB distribution

4. Diffuse emission analysis

MASK=B

@31.6TeV @126TeV



Check with ASγ

4. Diffuse emission analysis

• subtracting events within 0.5° from the known TeV 

sources.

• a new source LHAASO J2108+5157 with no TeV 

counterpart



Systematic Uncertainties(1)

4. Diffuse emission analysis

• layout;

• DI:Timerange?  LST or MJD?  Large Scale?

• atmospheric models



Systematic Uncertainties(2)

4. Diffuse emission analysis

• layout;

• DI:Timerange?  LST or MJD?  Large Scale?

• atmospheric models

• atmospheric models(CPC Crab):

The influence on Flux is less than 7%;

and the influence on index is around 0.02;



Systematic Uncertainties(3)

4. Diffuse emission analysis

● Take mask type（A or B） into Systematic Uncertainties


