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The high-frequency radio sky is bursting with synchrotron transients from massive
stellar explosions and accretion events, but the low-frequency radio sky has, so far,
been quiet beyond the Galactic pulsar population and the long-term scintillation of
active galactic nuclei. The low-frequency band, however, is sensitive to exotic
coherentand polarized radio-emission processes, such as electron-cyclotron maser
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Another periodic transient!
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Another periodic transient!
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Are aliens trying to contact Earth?
Scientists discover a mysterious
stellar object that emits a five-minute
pulse every 22 minutes - and they
have no idea whatitis

¢ The magnetar is 15,000 light-years away from Earth in the Scutum constellation
o Experts say this 'remarkable' stellar object is only the second of its kind detected

By SAM TONKIN FOR MAILONLINE
UPDATED: 01:38 AEST, 20 July 2023
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If aliens were to contact Earth, what would it sound like?

@312

View comments

Such a scenario has been imagined countless times in science fiction but in reality
we have no proof extraterrestrials even exist.

That hasn't dampened the excitement that an advanced civilisation might be out
there, however, and the discovery of a mysterious stellar object which emits a five-
minute pulse every 22 minutes will only serve to intensify that.

|@Site Oweb

Enter your search ._1 m
D Download our '\. Download our
iPhone app " Android app

Today's headlines Most Read

- Are sharks getting hungrier for humans?
= Experts reveal whether you should be
extra cautious in the water...

EXCLUSIVE: Parents who upload photos of

their young children to social media are
handing their likeness over...

Wood you believe it? Early humans were
woodwork experts and fashioned double-
pointed weapons 300,000 years...

™| Disposable vapes should be restricted like
4 tobacco in order to clamp down on UK's kid
e-mg epidemic, senior...

mnmlﬁ

8 Moonchester United! The moon could
host its first competitive FOOTBALL
match by 2035, scientists claim - but...

R - 1 The not-so-secret iPhone setting that millions
of social media users are only now learning
4 can make their...

Astror er an pl 400
light-years away with a 'SIBLING' that
shares its orbit

A mammoth discovery! Fossil hunters
- § discover a 450 ,000-year-old tusk in a quarry
M in Cambridgeshire

EXCLUSIVE: UN warns brain chips like
Elon Musk's Neuralink could be used as
'personality-altering' weapons -...

[Hols




Daily Pail Astronomy %

AUSTRALIA

Home | UK. | Royals | U.S. | News | World New Science v Observing v Space Exploration v The Magaz

iy = = i

Are aliens trying to cc

Scientists discover a| A rare, mysterious radio source is stumping astronomers

Stel Ia r Obj eCt that em This distant object has been flashing a signal for three decades. It might be a magnetar, a white dwarf — or something
pulse every 22 minute entirely new.

have no idea What it i! By Elizabeth Gamillo | Published: July 24, 2023

¢ The magnetar is 15,000 light-years away frc
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o Experts say this 'remarkable’ stellar object i ) ) ) )
In 1988, radio telescopes picked up a transient signal from

15,000 light-years away within the constellation Scutum.
it remained unnoticed for three decades. Fast-forward to
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UPDATED: 01:38 AEST, 20 July 2023
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If aliens were to contact Earth, what would it s

today: Astrophysicists have recently rediscovered the obje
to find that its source may be a magnetar — a rare type of
neutron star with a powerful magnetic field that sends ene
into space as it spins. Named GPM J1839-10, this star

. . . displays behavior unlike any previously noted.
Such a scenario has been imagined countless

we have no proof extraterrestrials even exist. ) )
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minute pulse every 22 minutes will only serve to intensify that. i Elon Musk's Neuralink could be used as
i 'personality-altering' weapons -...
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Something in our
galaxy is flashing
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Why did the MWA discover these first?

Field-of-view (u,v)-coverage
Performing the GPM would have taken ~ => extremely uniform noise

—> Very easy to detect real
e ASKAP: 200 hours per night yeasy

signals
e MeerKAT: 6,000 hours per night 5
e Parkes: 24,000 hours per night

Frequency coverage

e 200 MHz for detection (covers most of Milky Way, minimal scattering)
® 72— 231 MHz for characterisation

e 100% fractional bandwidth = interesting physics!
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Toy modelling

Input parameter distributions Surveys and archives Predicted detection rates

Table 2. Intrinsic population properties varied in the simulations, and rea-

sonable options for ranges to probe.

Property Options
P Log-uniform between 60 s - 10°s
| Single value, 10%ergs™;
Log distribution with index -1
Spectrum Identical to GPM J1839-10;

100
Period /s

Uniform within range -3 < o < -1

Pulse occupancy Identical 1 = 5% for all sources; e
g -—LEGPLS
Identical I¥ = 30 for all sources; ]
A uniform distribution of  across 0.2-40 %; g
% 10
A uniform distribution of I across 20-400 s M ee r KAT £
Spatial distribution Lorimer+2006

10t 10° 10¢
period /s

Follow the number density of electrons, e.g. NE2001

Activity window

uniform between two months and ten years

identical at 2 months for all sources
identical at ten years for all sources

Duty cycle

uniform between 5 and 100 %
identical at 5% for all sources
identical at 100 % for all sources

100 10° 104
period /s

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



Toy modelling

Input parameter distributions Surveys and archives Predicted detection rates

Table 2. Intrinsic population properties varied in the sinj
sonable options for ranges to probe.

Property Options
P Log-uniform between .
} Single value, 10°
Log distribution witH
Spectrum Identical to GPM J1i .

Uniform within range -

Pulse occupancy

A uniform distribution of n
A uniform distribution of W/

Identical ) = 5 % for 4 .
Identical I = 30s for

Spatial distribution

Follow the number density of e

Lorimer+200)

Activity window

uniform between two mont}

identical at 2 months fg

Super preliminary predictions:

11

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

identical at ten years for all sources

Duty cycle

uniform between 5 and 100 %
identical at 5 % for all sources
identical at 100 % for all sources

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

Magnetars typically go into outburst to produce radio emission...

IBILITY 1
agnetar




Multiwavelength follow-up

Magnetars typically go into outburst to produce radio emission...

ASKAP
0.5—1GHz

Emil Lenc
Vanessa Moss



Multiwavelength follow-up

Magnetars typically go into outburst to produce radio emission...

L <10%erg/s

Orders of magnitude
lower than expected
from magnetar

BILITY 1 outbursts!

¥Magnetar

Credit:
Emil Lenc

ASKAP
0.5—1GHz

Emil Lenc
Vanessa Moss



What are they?

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

_ Ax?]P
LSpin — T p3

1 POSSIBILITY 2
White Dwarf




A white dwarf pulsar?
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A 5.3-minute-period pulsing white dwarf in a binary
detected from radio to X-rays
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‘White dwarf stars are the most common stellar fossils. When in binaries, they make up the dominant form of compact
object binary within the Galaxy and can offer insight into different aspects of binary formation and evolution. One
of the most remarkable white dwarf binary systems identified to date is AR Scorpii (henceforth AR Sco). AR Sco is
composed of an M-dwarf star and a rapidly-spinning white dwarf in a 3.56-hour orbit. It shows pulsed emission with a
period of 1.97 minutes over a broad range of wavelengths, which led to it being known as a white dwarf pulsar. Both
the pulse mechanism and the evolutionary origin of AR Sco provide challenges to theoretical models. Here we report
the discovery of the first sibling of AR Sco, J191213.72—-441045.1 (henceforth J1912—4410), which harbours a white
dwarf in a 4.03-hour orbit with an M-dwarf and exhibits pulsed emission with a period of 5.30 minutes. This discovery

establishes binary white dwarf pulsars as a class and provides support for proposed formation models for white dwarf

pulsars.

L-band peak flux density ~4mJy
Spectral index ~ -3

> 154-MHz flux density ~ 3Jy
Distance =119 pc

> Luminosity ~ 1000x lower than
GPMJ1839-10 or GLEAM-XJ1627
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on the pulse mechanism and the evolutionary origin of AR Sco provide challenges to theoretical models. Here we report
(\5 the discovery of the first sibling of AR Sco, J191213.72—-441045.1 (henceforth J1912—4410), which harbours a white
>< dwarf in a 4.03-ho an M-dwarf and exhibits pulsed emission with a period of 5.30 minutes. This discovery

< establighes binary white dwarf pulsars as a §lass and provides support for proposed formation models for white dwarf

a

pulsars.

9University of Potsdam, Institute for Physics and Astronomy, Karl-Liebknecht-StraBe 24/25, 14476 Potsdam,

‘White dwarf stars are the most common stellar fossils. When in binaries, they make up the dominant form of compact
object binary within the Galaxy and can offer insight into different aspects of binary formation and evolution. One
of the most remarkable white dwarf binary systems identified to date is AR Scorpii (henceforth AR Sco). AR Sco is
composed of an M-dwarf star and a rapidly-spinning white dwarf in a 3.56-hour orbit. It shows pulsed emission with a

period of 1.97 minutes over a broad range of wavelengths, which led to it being known as a white dwarf pulsar. Both

L-band peak flux density ~4mJy
Spectral index ~ -3

> 154-MHz flux density ~ 3Jy
Distance =119 pc

> Luminosity ~ 1000x smaller than
GPMJ1839-10 or GLEAM-XJ1627
Binarity required by current
models

= ™ 3 T Binary WD&main
.o sequence star
excluded for
GLEAM-X J1627 by
deep optical IR
observations

(Rea et al. 2022)
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