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Detection of radio emission from fireballs with the MWA
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1 Extended Abstract

When meteors pass through the atmosphere, they are heated to ablation and create ionized trails. These trails
have been studied for decades, and they are long known to reflect radio signals. However, for a long time people
were not able to identify any intrinsic radio emission from the ionized trails. Recently in a search for prompt low
frequency emissions from Gamma Ray Bursts (GRBs) using the LWA, two interesting transients were reported
not coincident with any known GRBs [1]. Further observations revealed some transients correlating with fireballs,
both spatially and temporally [2]. These transients correlating with fireballs are different from the well-studied
radio echoes of meteor trails in polarization, spectra, power profiles and spatial distribution. Thus the LWA team
suggested that they observed the intrinsic radio emission from fireballs.

Based on the LWA team’s results, we carried out observations of meteors with the Murchison Widefield Array
(MWA) [3], and compared our results with optical images from the Desert Fireball Network (DFN). Consisting
of 128 aperture arrays scattered in a 3 km diameter area in Western Australia, the MWA has some advantages in
meteor observation, like high spatial resolution and high time resolution. In our research, we used a low frequency
band (72 - 103 MHz) to observe meteors. The top half of this band is in the FM radio band of Australia, while
the bottom half is outside it. Thus we can observe reflection and intrinsic emission from meteor trails at the same
time. Up to now, we have discovered one possible meteor candidate with intrinsic radio emission.

Figure 1. A possible meteor candidate with intrinsic radio emission as observed by the MWA. Image is integrated
over 8 seconds. The strong constant sources like the Galactic plane are removed by subtraction.

References

[1] K. Obenberger, J. Hartman, G. Taylor, J. Craig, J. Dowell, J. Helmboldt, P. Henning, F. Schinzel and T.
Wilson, "Limits on Gamma-ray burst prompt radio emission using the LWA1", The Astrophysical Journal,
785, 2, March 2014, pp. 27, doi: 10.1088/0004-637X/785/1/27.

[2] K. Obenberger, G. Taylor, J. Hartman, J. Dowell, S. Ellingson, J. Helmboldt, P. Henning, M. Kavic, F.
Schinzel, J. Simonetti, K. Stovall and T. Wilson, "Detection of radio emission from fireballs", The Astrophys-
ical Journal, 788, 2, May 2014, pp. L26, doi: 10.1088/2041-8205/788/2/L26.

[3] S. J. Tingay, R. Goeke, J. D. Bowman, D. Emrich, S. M. Ord, D. A. Mitchell, M. F. Morales et al. "The
Murchison widefield array: The square kilometre array precursor at low radio frequencies," Publications of
the Astronomical Society of Australia, 30, January 2013, pp. e007, doi: 10.1017/pasa.2012.007.


		2017-02-13T01:46:08-0500
	Preflight Ticket Signature




