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Taking advantage of more than 11 years of Fermi-LAT data, we perform a new and deep analysis of the pulsar wind nebula (PWN) HESS J1825—
137. We present the results of the spectral analysis and of the first energy-resolved morphological study of the PWN HESS J1825-137 from 1 GeV
to 1 TeV. This PWN is an archetypal system making it a perfect laboratory for studying particle transport mechanisms. Combining this analysis with
recent HESS results enables us to constrain the particle transport mechanisms and to investigate the PWN - TeV halo nature of this source.

Spectral analysis

Overview of HESS J1825-137 and general results
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Energy-resolved morphological study
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Fig 3. Excess maps. White solid line: extension determined in the single energy bin, cyan contour (right plot): H.E.S.S contour for the same energy range [5]. Red: extension for the entire energy range (1 GeV — 1 TeV).

Nebula modelling: investigating its PWN / y-ray halo nature

1. Single zone model, NAIMA package (Zabalza 2015): Parameter ~ H.E.S5.5. and Fermi-LAT
IC from leptonic population, radiation fields from Popescu (2017), from X-ray observations the max B-field is 4 muG We (107 erg) 233}:@%%

2. Multi-zone modelling, GAMERA package (Hahn 2016): 11:1 g'gglg;gg
Summation of 20 zones treated as expanding shells (initially spherically sym.), evolution in time until the system age (assumed as PSR B, (’]2?eV) O' 8018:93
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Following the definition of TeV halo given by Giacinti et al. (2019)[6], as the area where En. Density,. << En. Density,c,, (0.1 eV cm™3), we investigate the nature of this

source. In our work we obtain a compatible result (¢,- = 0.16 eV cm3), confirming the composite (PWN — TeV halo) nature of HESS J1825-137. Future detailed spectral

and morphological studies may enable variation in energy density through the emission region to be determined, which will help to study the PWN-halo transition.
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