Radio observations of the pulsar
wind nebula HESS J1303-631 with
ATCA

HESS J1303 - 631

HESS J1303-631 was initially unidentified very = Recently, the counterpart of HESS J1303 - 631
high energy (VHE; E = 100 GeV) gamma-ray was finally detected at GeV energies with
source which was recently associated with the Fermi-LAT [2] revealing a similar morphology
pulsar PSRJ1301-6305 and identified as and larger size comparing to the TeV source.
evolved pulsar wind nebula (PWN).

Association with the pulsar was based on its o
energy-dependent morphology. With the s
increase of the energy threshold a very :
extended emission region (~ 0.4°x0.3° at the [ -63:00:000
(0.84 — 2) TeV band) of VHE ~-rays "shrinks” |
towards the position of the pulsar at E > 10 TeV.

Such an energy-dependent morphology is - 10:000
expected for ancient pulsar wind nebulae |
(PWNe), which feature several populations of
relativistic electrons generated by the pulsar.

The association of HESS J1303 -631 with the |
pulsar is further supported by the detection of C 25000
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its X-ray counterpart with XMM-Newton [1] with S S R SR SR

a much smaller emission region around the Figure: Energy mosaic of HESS J1303—-631. Red: E = (0.84 — 2) TeV,
green: E = (2 — 10) TeV and blue: E > 10 TeV. The highest energy

pulsar. photons originate nearest the pulsar, PSR J1301 -6305 (marked by the
green dot). The visible red corresponds roughly to the 10 o significance
contour of the entire source. XMM-Newton X-ray contours are shown in
black. A potential birthplace for the pulsar, IRAS 13010—-6254, as indicated
by the X-ray extension, is shown by a blue circle. The figure is taken from [1]
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The birth place of
PSR J1301-6305?

In case the extended source with a shell-like
morphology detected at 1.384 GHz is an SNR it
could be the birth place of the pulsar
PSR J1301-6305.
Assuming a distance to the pulsar of 6.6 kpc [1],
the angular size of the SNR candidate
corresponds to 30 pc in diameter.
The angular distance between the pulsar and
the center of the SNR candidate of about 19’
corresponds to a projected distance of 36 pc.
This distance corresponds to a lower limit on the
pulsar velocity of V,, > 3000 km/s assuming the
characteristic age of the pulsar of 11 ky [5]

e et [t = This value would make PSR J1301-6305 the
fastest known pulsar
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