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Abstract:
PSR J1015-5719 is a young and energetic pulsar with a characteristic age of 39kyr and a spin
down luminosity of 8.3e35erg/s. We report on radio imaging observations of the field made with
the Molonglo Observatory Synthesis Telescope (MOST) and the Australia Telescope Compact
Array (ATCA) at 36, 16, 6, and 3 cm. We discovered a highly linearly polarized radio nebula
associated with the pulsar. It shows a faint triangular head region centered on the pulsar, followed
by a bubble with 40" diameter and a faint tail of ~1' further south.
At the pulsar distance of ~5kpc, the physical size of the bubble seems too small for it to be the
parent supernova remnant. We believe that it is more likely to be a pulsar wind nebula (PWN),
based on the flat radio spectral index of ~0.15 and high degree of polarization we found. Similar
bubbles have been found in other PWNe such as the Guitar Nebula, and it was attributed to
instability in the flow. We compare the PWN of J1015 with these cases and discuss the physical
environment in the system.
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• 𝑑 = 5kpc
• 𝑃 = 0.14s
• 𝜏 = 39kyr
• 𝐸ሶ = 8.3 × 1035 ergs −1
• No X-ray or gamma-ray detection

switch direction
(flow instability?)

ATCA

Swinburne

ATNF/CSIRO

New Radio Observations of PSR J1015-5719

Discussion
• Bubble too small to be supernova remnant
• High polarization fraction + flat spectrum
=> a new pulsar wind nebula G283.1-0.59
• Caused by instability in the flow? E.g., Guitar Nebula,
G319.9-0.7 (van Kerkwijk & Ingle 2008, Ng et al. 2010)
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