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e Crab nebula as bright, well studied
gamma-ray source

e Test a joint-likelihood analysis where the
data of the two instruments is combined
at the event level

e Use Fermi-LAT + H.E.S.S. data to
constrain the Inverse Compton spectrum
and morphology of the nebula

e Combine with radio to x-ray data of the
synchrotron regime

e Compare to the prediction of
phenomenological Synchrotron-Self-
Compton models

e Publication at
https://arxiv.org/abs/2403.12608




3D analyses with Gammapy @

A Python package for
gamma-ray astronomy

Gammapy is an open-source Python package for gamma-ray astronomy built on Numpy and Astropy.
It is a prototype for the Cherenkov Telescope Array (CTA) science tools, and can also be used to analyse data from existing
gamma-ray telescopes.

e Binned likelihood analysis in 3D (2 spatial, 1 energy)

e Combination of different data sets at likelihood level
—> can fit same physical model to data from different instruments

e Requirement: instrument data (DL3) in common format
—> can also include i.e neutrino data,
although package is designed for y-ray data analysis
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3D analyses with Gammapy

e MapDataset holds counts, IRFs (exposure, PSF, energy dispersion)
background-model, source models

e Counts cube with two spatial axes + one energy axis
e Npred cube with model prediction (forward folded with IRFS)
e Likelihood fitting:

o Poisson probability in pixel i to measure n counts given the model
prediction v(§) for parameters ¢

P (n ] vi(®) = L8 x exp(v, )
e LogLikelihood:
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e Minimizing TS = —2 In £ maximizes the Likelihood
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e Models predict flux as function of
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e The models underpredict the hard x-ray flux while overpredicting the highest
energy gamma-ray flux (same electrons responsible for both)

e The small x-ray extension seems to be in conflict with the larger IC extension

68% containment radius [arcmin]

of the nebula if both are indeed produced by the same electrons
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