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Historical time-domain surveys

 Bruce’s legacy – some of his first author papers related to the time domain:

 “A survey for metrewave variability in extragalactic radio sources”, 1988.

 “Scintillation of a radio source observed through the tail of Comet Halley”, Nature, 1987.

 “Flux densities, spectra and variability of pulsars at metre wavelengths”, 1986.

 “Microwave emission from flare star AT MIC”, Nature, 1981.

 “80 MHz Observations of the Scorpius X-1 Source”, Nature, 1971.

 “Temporal and spectral variations in the amplitudes of three pulsars at 80 MHz”, 1969.

 “Long Baseline Interferemetry of Jovian Decametric Radio Bursts”, Nature, 1963. 

 “Radio Scintillations of Satellite 1958α”, Nature, 1958.  



MWA transients science goals

 Low mass stars and brown dwarfs

Physical origin; incident rates; spectral characteristics 

 Magnetars

Flare properties; energetics; duty cycles of radio bright phases 

 X-ray binaries

Understanding the disc-jet connection; outburst statistics; burst luminosity function 

 Extra-solar planets 

Independent radio detections? 

 Gamma Ray Bursts

Prompt emission; long term follow-up 

 Multi-messenger astronomy Gravitational waves, neutrinos 

 Pulsars

Interstellar scintillation, continuum detection of previous unknown pulsars

 AGN, blazars

 New discoveries

See Bowman et al. 2013, PASA, 30, 31 



Pulsar variability

 “Temporal and spectral variations in the amplitudes of three pulsars at 80 MHz”, 1969.

More on PSR 

J0953+0755

later……… 



The Murchison Wide Field Array (MWA)

› A low frequency array in WA.
Vital Stats:

Tiles = 128

Dipoles = 2048

Frequency = 80 to 300 MHz

Bandwidth = 30 MHz

Resolution = ~1 arc min

Max Baseline = 3 km

Field of View = 2000 deg2

An MWA Tile



Common MWA observing strategy

Movie courtesy of D. Kaplan. 

• Survey length ~ 4 years. 

• A blind low frequency census of the low 

frequency time-domain sky. 
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GLEAM – TGSS transients survey
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GLEAM – TGSS transients survey
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Known pulsar detections

* The MWA is a great instrument to study pulsars.

* ~60 detections above 5 sigma. 

* ~17 detections bright enough to generate light curve statistics.

* Some examples below.   

* See Murphy et al (2016) for full catalog using GLEAM . 

J0034-0721 J0034-0534 J0437-4715 J0452-1759 J0529-6652 J0630-2834

J0633-2015 J0721-2038 J0738-4042 Vela J0034-0721 J1453-6413
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J0953+0755

• Spectacular variability. 

• Pulsar J0953+0755.

• Bell et al. (2016)

1969



Variability in frequency

80 KHz spectral cube
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Searching for transients and 
variables in the EoR fields  

• Rowlinson et al. (2015).

• 100 hours of data.   

Significance
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No Variables

• No highly variable sources found.

• No transients found: limits placed on FRBs.



Triggered observations



Triggering the MWA

• Highlight: The first gravitational wave GW150914

• We have also triggered on GRB’s, neutrino + an assortment of other transients.



Work in progress…..

 Galactic centre monitoring (Kaplan, Miller-Jones, Croft et al.) 

 Galactic plane survey (Kaplan, Miller-Jones, Croft et al.)

 LIGO O2 run in later 2016 (Kaplan et al.)

 Multi-messenger: neutrinos (Croft et al.) 

 Fast radio bursts (Kaplan, Tingay et al.)

 Triggering real-time follow-up (Williams et al.)

 Higher time resolution blind survey (Murphy et al.)

 Pulsar variability (Bell et al. 2016)

 Flare stars and exoplanets (Lynch et al. — see talk later) 

 All-sky transients and variability search (Bell et al.)

 And more ….



Some memories of the Dover 
Heights field station, 1946-1954



A Sunday stroll


