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What’s 3D likelihood
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Spectrum + Spatial distribution Fit

• Space-base: Fermi-LAT, DAMPE

• Ground-base: HWAC, HESS, CTA



KM2A IRFs from Simulation
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Effective Area Point Spread Function Energy Dispersion

Instrument Response Functions (IRFs) including the effective area, point-

spread function and energy dispersion represent the performance of the 

detections like sensitivity, angular and energy resolution.
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KM2A Data and Model Prediction
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Analysis for Point Source
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Spectral Energy Distribution (SED) Test Statistic (TS) map

The analysis with this software could give consistent results with those 

using traditional method.
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residual TS map



Analysis for Extended Source
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Template Extension RA DEC Prefactor Index TS

Point source - 95.62+/-0.09 37.92+/-0.06 1.83+/-0.28 2.89+/-0.18 95.1

2D Gaussian 0.36+/-0.06 95.52+/-0.09 37.89+/-0.07 3.0+/-0.4 2.99+/-0.15 133.8

Uniform disk 0.65+/-0.12 95.51+/-0.08 37.92+/-0.07 2.9+/-0.4 3.01+/-0.15 130.9

Diffusion 0.82+/-0.17 95.54+/-0.08 37.88+/-0.06 3.1+/-0.4 2.99+/-0.14 125.0



Implementation
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For Users - Input
SpatialModel:
◦ Point Source

◦ SkyDirFunction: RA, DEC

◦ Extended Source
◦ RadialDisk: RA, DEC, Radius

◦ RadialGaussian: RA, DEC, Sigma

◦ Ring2D: RA, DEC, R_in, R_out

◦ Ellipse2D: RA, DEC, A, B, Theta

◦ Gaussian2D: RA, DEC, X_stddev, Y_stddev, Theta

◦ PulsarHalo: RA, DEC, ThetaD

◦ SpatialMap

◦ MapCubeFunction

Spectrum:
◦ PowerLaw: Prefactor, Index, Scale

◦ BrokenPowerLaw: Prefactor, Index1, Index2, BreakValue

◦ LogParabola: norm, alpha, beta, Eb

◦ PLExpCutOff: Prefactor, Index, Scale, Cutoff
◦ ……
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For Users - Output
Scripts:
◦ DataSelect.py name ra dec dx dy

◦ plotCountsmap.py noncube.fits/nbkgcube.fits

◦ plotfitRegion.py fitRegion.yaml

◦ plotSpatialMap.py model_input.yaml srcName

◦ plotSpectrum.py model_input.yaml srcName

◦ BinnedAnalysis.py srcName logEmin logEmax
◦ plotSED.py srcName logEmin logEmax Ebins

◦ plotTSmap.py TSmap.fits
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For Developers
Data: on/off cube data

Time: lt_mjd or lt_lst

IRFs: aeff, psfcube, edispcube

More SpatialModel and Spectrum

Any suggestions or contributions are welcome!
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Summary and Plans
We provide a 3D likelihood analysis tool for KM2A data analysis.

With the half-array data and IRFs, the results are consistent with traditional method.

We plan to apply this tool for 3-quarters and full-array of KM2A and WCDA data.

Summed likelihood for KM2A data and joint Fit for KM2A and WCDA data.

Append Healpix projection for large region analysis.
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Thanks for your attention
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