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The discovery of a GeV counterpart to HESS J1641-463 with the Fermi-LAT shed
new light on the origin of the gamma-ray emission from HESS J1641-463 and the
neighboring bright source HESS J1640-465. A detailled analysis of this
region and different scenarios for each source are presented.
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Abstract

Thanks to a longer dataset and improved sensitivity afforded by the P7 reprocessed data of the Fermi Large Area Telescope (LAT), the TeV source HESS
J1641-463 is now detected by the Fermi-LAT. This new detection implies a change in the GeV spectrum of the neighboring bright source associated to HESS
J1640-465 which was previously contaminated by the Fermi source associated with HESS J1641-463. The newly obtained GeV spectrum associated with
HESS J1640-465 is harder and links up naturally with the spectral points obtained by H.E.S.S., suggesting a hadronic origin. This is not the case for the overall
spectral energy distribution of HESS J1641-463 whose origin remains enigmatic. A detailed analysis of this region with the Fermi-LAT is presented as well as
different scenarios to explain the gamma-ray emission observed from both sources.
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1 6244™ 1684om 1624 0™ 1623 8m Since its discovery in 2006, the origin of the gamma-ray emission from HESS J1640-465 has been constantly
Rioht Ascensi revised. First, its spatial coincidence with SNR G338.3-0.0 suggested that hadronic cosmic-rays accelerated in
12t Ascension the remnant were interacting in the molecular cloud complex. Then the discovery of an X-ray counterpart brought

a PWN scenario with accelerated leptons to mind . But finally new GeV data seem to favor the hadronic origin
despite the recent discovery of pulsation in X-rays from the pulsar counterpart candidate. However, it is also
possible that the overall gamma-ray emission stems from both leptons from the PWN and hadrons from the SNR.

Fig 1. HESS view of the two sources HESS J1640-465 and HESS J1641-643 above 4 TeV [2]. White contours denote the
5,6,7 and 8 sigma levels. Green circles show the position and extension of the two supernovae remnants. Dash-dotted
circle is the 95% confidence error position level of 1FHL J1640.54634. The left inset shows the distribution of HIl column
density estimated from NANTEN CO data [11,12] together with the H.E.S.S. significance contours.

Fermi analysis
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Fig 3. Gamma-ray spectra of HESS J1640-465, - Particle index of 2.0 T gy @y > SuchasLS 5039 and LS| +61° 303 [18]
using the best Gaussian spatial model from [2]. The  Energy cutoff at 50 TeV > Ec‘)‘r'lsnaer(':'t”g tshpeeig\‘j”;paéc?rﬁ\r;e”erg'es which does not
red line ShOW_S the fit with a power-law to the Fermi > 0.9x10°° erg in cosmic-rays needed to Fig 4. Gamma-ray spectra of HESS J1641-463, > But no variability or spectral curvature due to lack of
spectrum derived above 100 MeV. The red data TEoreelne e elE using the best point source position from [2]. The statistics
points indicate the fluxes measured in each energy »9% of supernova k|net|c energy Fermi data points and spectrum are shown with 3) Hadronic origin linked to the SNRs
bin. Red error bars are statistical only while black > But part of the Fermi flux could also be the same convention as Fig. 2 [1]. The blue data > Fermi sees the shell of SNR G338.5+0.1
error bars take into account statistical and produced by either the PWN in SNR ooints and the best spectr-al it .(blue line) are > H.E.S.S. detects the runaway cosmic-rays from one
systematical errors [1]. The blue data points are G338.3-0.0 or by PSR J1640-4631 taken from [2] of the two remnants interacting with the HIl complex
taken from [2]. The hadronic model derived for this '

source is represented by the dashed black line [1].
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