|. Oya’
S. Casanova??

HESS J1641-463, a very hard " Anaronian’s

For the H.E.S.S. collaboration

'DESY Zeuthen, Platanenallee 6, D-15738 Zeuthen, Germany
2Instytut Fizyki Jagdrowej PAN, ul. Radzikowskiego 152, 31-342
Krakoéw, Poland

spectrum eV gamma-ray source in
the Galactic plane S Yo S, 1 Pt s,

Dublin 2, Ireland

5Université Bordeaux 1, CNRS/IN2P3, Centre d‘Etudes Nucléaires
de Bordeaux Gradignan, 33175 Gradignan, France

® Now at: Active Space Technologies GmbH, Carl Scheele Strasse

14, 12489 Berlin, Germany

3Max-Planck-Institut fiir Kernphysik, PO Box 103980, D-69029

Conclusions
HESS J1641-463 is a unique VHE source, with one of the hardest gamma-ray spectra ever

found at these energies. Scenarios where protons are accelerated up to hundreds of TeV at
either SNR G338.5+0.1 or G338.3-0.0, and then interact with local gas or nearby massive
MCs are the most compelling ones. If this is the case, then J1641-463 may be representing
a source class contributing to the Galactic cosmic-ray flux around the knee.

Introduction H.E.S.S. analysis

HESS J1641-463 is a unique source discovered by the Dataset

H.E.S.S. telescope array in the multi-TeV domain [1]. With one e 72 hours of taken with H.E.S.S. between 2004 and 2011

of the hardest spectra observed in VHE gamma-rays extending Technique

at least to 20 TeV, and a positionally coincidence with the » Hillas parameters technique

supernova remnant SNR G338.5+0.1 and a massive molecular « Energy dependent analysis, hard cuts to reduce source confusion with nearby,
cloud, the source constitutes an interesting case to study brighter source HESS J1640-464

particle acceleration in the Galaxy. Results
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o [ emission at the 5, 6, 7 and 8o level. The dash-dotted black ellipse the 95% the left panel (read arrow in both figures shows the
10 7 ¢ E confidence error position of 1FHL J1640.5- 4634, and the red box indicates the direction and sense). Vertical lines show the
_ | area for the extraction of the profiles shown in the panel on the right. The upper left  hosition of the SNR 338.3- 0.0 and G338.5+0.1.
10713 _ | inset shows a map of the distribution of the column density of molecular hydrogen  Fits using a single and a double Gaussian function
: in units of cm™2 , estimated from the NANTEN CO(1- 0) data, together with the are shown in dashed and solid lines, respectively.
T o4l H.E.S.S. significance contours. Figure from [1]. The double-Gaussian model being favored at the
Q'IE 1077 _ 3.6 - 4.30 levels. Figure from [1].
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Fig 3: the expected emissionffdm p-p collisions (left) and IC off CMBEﬁXtons (right). The pink e No obvious cou nterpart found in Chandra or XMM-Newton archival data [1 ]
area represents the 10 confidence region for the fit to a power law model, the black data points
the H.E.S.S. measured photon flux, the arrows the 95% CL upper limits on the flux level, and the HE gamma'rays
black curves the expected emission from the models. For comparison, the gray data points and o 1 ' 11 _
curve represent the archival data of SNR RX J1713.7-3946. Figure from [1]. Ferm! LAT detects a sourc.e n the pOSItIOn of HESS J1641-463 [3]
« Relatively soft spectrum with '=2.47 £ 0.05 £ 0.06.
* The connection the hard H.E.S.S. spectrum remains unclear: two different
mechanisms, or overlap sources?
References ’ P

[1] Abramowski, A., et al. 2014, ApJL, 794, L1
[2] Kelner, S. R., Aharonian, F. A., & Bugayov, V. V. 2006, PhRvD, 74, 034018

[3] Lemoine-Goumard,M., et al. 2014, ApJL, 794, L16 ACknOWIGdgeme ntS

Please see standard acknowledgement in H.E.S.S. papers, not reproduced here due to lack of space. Sabrina

Casanova acknowledges the support from the Polish National Science Center under the Opus Grant
H.E.S.SN\]

UMO-2014/13/B/ST9/00945.




