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We present the analysis of Fermi Large Area Telescope (LAT) y-ray observations of HB21, a mixed-morphology shell-type supernova remnant. Such supernova remnants
are characterized by an interior thermal X-ray plasma, surrounded by a wider nonthermal shell emitting at radio frequencies. HB21 has a large angular size, making it a
good candidate for detailed morphological and spectral studies with the LAT. The radio extension is 2°x1°, compared to the LAT 68% containment angle of ~1° at 1 GeV. To
understand the origin of y-ray emission, we compare LAT observations with other wavelengths that trace non-thermal radio synchrotron, nearby molecular clouds, shocked
molecular clumps, and the central X-ray plasma. Finally, we model possible hadronic and leptonic emission mechanisms. We conclude that gamma-rays from HB21 are
iIkely the result of electron bremsstrahlung or proton-proton collisions with an enhanced density due to interaction with the nearby clouds.
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Characteristics: Data selection: Effective area (EA) errors: 10% @ 100MeV, 5% @ 516 MeV and 10% above 10 GeV’
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total y-ray luminosity above 100 MeV: (3.3+1.5)x103* erg s!

v’ y-ray emission originated from collision of shock-accelerated particles with interstellar matter.
Hypothesis supported by:
* emission modeled with a disk
* y-ray emission may extend beyond the radio shell
* brightest y-ray emission coincides with known shocked molecular clumps
* no spectral variations found
v y-emission dominated both by n® decay due to nuclei or by bremsstrahlung from energetic electrons
(IC disfavoured because of the low interstellar density needed)
v' total energy:
hadronic-dominated scenario: ~2x10%° ergs
-0.5 0.5 1.5 2.5 3 3.5 4 leptonic-dominated scenario: electrons ~4x10%° ergs
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levels are linearly spaced from 0 Jy 0.36x10° to 2.13x10~ counts s™ from 1.5 Kkm s™' to 28 K km s™'. Cloud 1) Green D.A., 2009, Bulletin of Astronomical Society of India, 37,45
arcmin2 to 322 Jy arcmin arcmin2 A appears from 9 km s~ to -6 km s~ and 2) Pannuti et al., 2011, The Astronomical Journal, 140, 1787 b ) al . dels develobed
y-ray emission cloud B appears from 1 kms™'to -9 km s 3) Byun at al., 2006, The Astrophysical Journal, 637, 283 ) alternative models develope
<> Is broader than X-ray emitting plasma -1. Diamonds are shocked molecular 4) Knoédlseder et al., 1996, Astronomy & Astrophysics, 4, 120 b}': F. de Palma, G. Johannesson, L.
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In a region where molecular clouds are present 7} M Ackermann et al. 2012, ApJS, 203, 4




