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GLEAM-X J162759.5-523504.3

● “On” for 30 — 60 s
● Repeats every 18.18 minutes
● S ~ 20 — 50 Jy
● 90% linearly polarised
● Active Jan - Mar 2018 (and never again!)

b = -2.6°

● Hons student 
project: Tyrone 
OʼDoherty

● Co-supervised by 
Paul Hancock

● A technique test: 
no expectations



Galactic Plane Monitoring (GPM; G0080)

Input population

Apparent population 
at 200 MHz

10x 30-minute pointings Revisit every 3 days June to September 2022
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Leverage the 1,000 sq.deg. view!

Inyarrimanha Ilgari BundaraMurchison Widefield Array



Finding transients

Garrawarla

ASVO

Automated 
pipeline

Csanad Horvath (3rd year), Nick Swainston (ADACS),
Tim Galvin, John Morgan



Finding transients

Garrawarla

ASVO

Automated 
pipeline

Csanad Horvath (3rd year), Nick Swainston (ADACS),
Tim Galvin, John Morgan



Finding transients

Garrawarla

ASVO

Automated 
pipeline

Csanad Horvath (3rd year), Nick Swainston (ADACS),
Tim Galvin, John Morgan



GPM J1839-10

5-min observation
4-s time steps



Another periodic transient!
P ~ 1318s

GPM J1839 -10



Another periodic transient!
P ~ 1318s

GLEAMX J162759.5-523504.3

GPM J1839 -10

P ~ 1090s

Compared to J1627:

● Intermittent
● Much wider 

pulses
(up to 400s)

● Variable pulse 
morphology



Dispersion and distance



Dispersion and distance

DM ~ 275 pc cm-3

D ~ 5.8 kpc

Scattering timescale at 80 MHz ~ 60s!

YMW 2017



Follow-up

ASKAP
0.5 — 1 GHz
Emil Lenc
Vanessa Moss

Parkes
0.7 — 4 GHz
Ramesh Bhat
Danny Price

ATCA
5 — 9 GHz
Gemma Anderson
Tim Galvin

MeerKAT
500 — 1000 MHz
Ewan Barr, Manisha Caleb, Ian Heywood, 
Yunpeng Men, Kaustubh Rashwade, Ben 
Stappers

MWA
72 — 231 MHz
Tim Galvin
Csanad Horvath
Andrew Williams

UTMOST
805 — 860 MHz
Chris Flynn
Matthew Bailes



Success!

MWA

MeerKAT

ASKAP

Parkes

Lradio ~ 1028 erg/s



Archival search

VLA
325 MHz
Tracy Clarke, Scott Hyman,
Simona Giacintucci, Namir Kassim

GMRT
240 MHz
Scott Hyman



Further success!

Detections over >33 years
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Further success!

Detections over >33 years

→ constraint on period derivative 

And spin-down luminosity

c/f    Lradio ~ 1028 erg/s  !



Crossing the death lines

22

Ask me about 
interpretations!
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Field-of-view

Performing the GPM would have taken

● ASKAP: 200 hours per night
● MeerKAT: 6,000 hours per night
● Parkes: 24,000 hours per night

Frequency coverage

● 200 MHz for detection (covers most of Milky Way, minimal scattering)
● 72 — 231 MHz for characterisation
● 100% fractional bandwidth = interesting physics!

(u,v)-coverage

➔ extremely uniform noise
➔ Very easy to detect real 

signals



Why did the MWA discover these first?

Broad scientific expertise

Pulsars IPS

Surveys

Transients

Scintillation Polarisation

→ long-period 
radio 

transients



Why did the MWA discover these first?

Broad scientific expertise

Pulsars IPS

Surveys

Transients

Scintillation Polarisation

→ long-period 
radio 

transients

Supercomputing culture

Fornax
Epic

Raijin
Galaxy

Zeus
Magnus
OzStar
Zythos

Garrawarla
Setonix

???

No such thing as 
a small project!

No set pipeline = 
infinite 

flexibility



Why did the MWA discover these first?

Broad scientific expertise

Pulsars IPS

Surveys

Transients

Scintillation Polarisation

→ long-period 
radio 

transients

Supercomputing culture

Fornax
Epic

Raijin
Galaxy

Zeus
Magnus
OzStar
Zythos

Garrawarla
Setonix

???

No such thing as 
a small project!

No set pipeline = 
infinite 

flexibility

Massive archive

109 sq. deg. minutes

c/f

VLA since 1988:

106 sq. deg. minutes



Why did the MWA discover these first?

Broad scientific expertise

Pulsars IPS

Surveys

Transients

Scintillation Polarisation

→ long-period 
radio 

transients

Supercomputing culture

Fornax
Epic

Raijin
Galaxy

Zeus
Magnus
OzStar
Zythos

Garrawarla
Setonix

???

No such thing as 
a small project!

No set pipeline = 
infinite 

flexibility

Massive archive

109 sq. deg. minutes

c/f

VLA since 1988:

106 sq. deg. minutes

3M CPUhours to search all MWA GP data at 4s

(30M at full resolution)



Toy modelling

Input parameter distributions

+

Surveys and archives

=

Predicted detection rates

Hurley-Walker et al. in prep: Detection Prospects for Long-Period Radio Transients

ASKAP

VLA

MWA

MeerKAT
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Toy modelling

Input parameter distributions

+

Surveys and archives

=

Predicted detection rates

Hurley-Walker et al. in prep: Detection Prospects for Long-Period Radio Transients

ASKAP

VLA

MWA

MeerKAT

Super preliminary predictions:
● MWA to find O(10) in the archive
● VAST to find O(10) per year
● MeerKAT L-band Galactic Plane Survey 

equally productive for some luminosity 
distributions
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Thank you!

Questions?



What are they?
Magnetars typically go into outburst to produce radio emission…
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Multiwavelength follow-up

XMM
Nanda Rea, 

Francesco Coti 
Zelati, Arash 

Bahramian

ASKAP
0.5 — 1 GHz
Emil Lenc
Vanessa Moss

simultaneous

No detectio
ns!

Lx < 1033 erg/s

Orders of magnitude 
lower than expected 
from magnetar 
outbursts!

Credit:
Emil Lenc

Magnetars typically go into outburst to produce radio emission…



What are they?

White dwarf high moment of inertia I 
could explain spin-down luminosity
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