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Outline

*Galactic CRs and Diffuse y-Rays
LHAASO-KM2A Observation

* Analysis Methods

- Background Estimation™
» Extraction of resolved y-ray sources



Resolved Sources

Galactic Diffuse Gamma-ray Emission(DGE)

Extra-galactic Diffuse Gamma-ray Emission

Fermi 3—year Skymap Fermi data reveal giant gamma-ray bubbles

Large-scale
extensive
sources

Images from Fermi: https://fermi.gsfc.nasa.gov d Fermi



Galactic Diffuse Gamma-ray Emission(GDE)

Dominant Processes to Produce GDE:

et +1ISM - vy
et +ISRF - vy (IC)

CRs(~PeV, ‘Knee’)  ~100TeV An indirect way to study CRs & DM

p, o+ ISM — 0 - Y 1) Propagating & Acceleration

2) Origin of “Knee” in SED of CRs

3) Dark Matter(DM) annihilation signal
4) ......

Fermi-LAT



Observations of GDE

Galactic Plane, 40° < 1 <100°, |b|< 5°
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Ground-Based Experiments
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LHAASO-KM2A Observation

2365 EDs
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v-Proton Discrimination

N, +0.0001 Event: est < CUT : More likely a gamma event

est == logqg
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Background-Estimation: Method |,lI

We’ve tried different methods...

Local sidereal time(LST): Method |

MJD: Method Il 80
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2) Random sampling the backgrounds
—following f (t, 6, @) .
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How many backgrounds should be sampled?
—— as many as observed in the experiment

[ B I
100

c v v v v b by vy | 0
150 200 250 300 350

Ras.(®)

CRs (background) distribution
t(LST) = 100

=
n
=



Sampling the Backgrounds

Backgrounds

Total Events = +

Gamma photons from Sources

Regions “Masked”:
1) -5°<p<b°
2) TeV catlog sources (r < R)

_ 2 5 p.s.f.: Gaussian variance,
R= 3\/ Text T Opsy. 10TeV~15TeV

Events in Regions not masked = Backgrounds

Observed number of backgrounds (count of
events not masked): N,pcerpeq (LST = 100°)
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t(LST) = 100



Sampling the Backgrounds

Looping when:

Ngampiea(not masked) # k - Nypserpeq(not maske
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Gb(°)

Extraction of Resolved Sources

Region:
Inner Galactic Plane Masked radius R < 2\/p. s.f2 + 02,
(25°<1<100°)
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TeVCat: http://tevcat2.uchicago.edu/
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Spectra Energy Distribution
—— 25°<[<100°
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Method | v.s. |
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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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