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Abstract

The Murchison Widefield Array (MWA) is a low frequency
radio telescope that has been operating since mid 2013. The
science drivers and key science programs of the MWA have
much in common with SKA Low, and as an SKA Low pre-
cursor, the MWA has provided key insights into the design
priorities and data processing challenges for SKA-scale ra-
dio astronomy. Scientifically, the MWA has been highly
productive, with over 80 collaboration-led publications in
the first 4 years. This abstract summarises the key science
programs and science highlights of the MWA to date.

1 Introduction

The MWA is a low frequency radio telescope located in
Murchison Radio-astronomy Observatory (MRO) in West-
ern Australia. The MWA is operated by an interna-
tional collaboration of universities and research organisa-
tions from six countries including Australia, Canada, India,
Japan, New Zealand and the USA.

What is now being called “Phase I” of the MWA began op-
erations in mid 2013. Phase I is described in [1] and com-
pleted 6 semesters of observing programs. During 2016,
additional antenna tiles were added to the MWA in the tran-
sition to “Phase II” of the telescope. In Phase II, 72 new an-
tenna tiles were added in two sets of 36 antennas, arranged
in a maximally redundant hexagonal grid. In addition, 56
new antennas to double the longest baseline lengths of the
array are being installed in early 2017. In Phase II, only
128 antennas will be used at any time, with regular recon-
figuration of the array between compact and long baseline
configurations. Phase II observations for the MWA began
in October 2016 after a brief commissioning period of the
new antenna tiles.

2 Science Programs

The main science drivers behind the MWA are described in
[2]. These are typically divided into four categories: Epoch
of Reionisation (EoR), Solar and Heliospheric physics,
transient and variable phenomena, and Galactic and extra-
galactic astrophysics.

The MWA’s strengths include its huge field-of-view (ap-
proximately 500 square degrees at 150 MHz), excellent

snapshot imaging capabilities, its very broad fractional
bandwidth and the low frequency range that it operates in.
The MWA can survey a large fraction of the sky in a single
night. An all-sky survey called “GLEAM” [3] was con-
ceived early in the MWA’s development to service several
dozen separate science programs within the MWA’s science
teams.

The large field-of-view and imaging capabilities of the
MWA lend themselves to commensal science programs.
The EoR science program observes the same few fields for
hundreds of hours, allowing time domain studies of large
parts of the sky with time scales from minutes to years. The
survey programs cover almost the entire sky with roughly
monthly cadence.

Highlights include the discovery of magnetic field aligned
density tubes in the Earth’s ionosphere [4], the release of
the GLEAM extragalactic catalogue [5] with over 300,000
sources, and the follow-up of the first gravitational wave
event [6] where the MWA was the first radio telescope on
sky and the only radio telescope to cover a significant frac-
tion of the potential source area.
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