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Astronomers investigate a recently
reactivated radio magnetar

March 14 2019, by Tomasz Nowakowski

Artist's conception of a powerful magnetar. Image credit: ESO/L. Calgada.

A UK-German team of astronomers has conducted observations of a
peculiar radio magnetar known as XTE J1810-197, which turned on in
December 2018 after an almost decade-long period of quiescence.
Results of these observations provide more information about the
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magnetar properties, and were presented in a paper published March 6
on arXiv.org.

Magnetars are neutron stars with extremely strong magnetic fields, more
than quadrillion times stronger than magnetic field of our planet. Decay
of magnetic fields in magnetars powers the emission of high-energy
electromagnetic radiation, for instance, in the form of X-rays or radio
waves.

To date, only 23 magnetars have been identified and XTE J1810-197,
with a spin period of around 5.54 seconds and magnetic field strength at
a level of 2 trillion G, was detected as the first of only four known such
objects to emit radio pulsations. Radio emission from XTE J1810-197
was discovered in 2004, one year after an X-ray outburst from this
source was observed. The star subsequently exhibited highly variable
pulsed radio emission until late 2008, when it entered a radio-quiet state.

Anticipating radio reactivation of XTE J1810-197, a group of
astronomers led by Lina Levin of Jodrell Bank Centre for Astrophysics
at the University of Manchester, UK, began observing this magnetar in
2009 with the Lovell telescope at Jodrell Bank Observatory (JBO). On
December 8, 2018, the scientists detected a bright pulsed radio signal at
1.52 GHz from this source, which marked the end of a nearly decade of
its radio-quietness.

"After spending almost a decade in a radio-quiet state, the Anomalous X-
ray Pulsar XTE J1810-197 turned back on in early December 2018. We
have observed this radio magnetar at 1.5 GHz with ~daily cadence since
the first detection of radio reactivation on December 8, 2018," the
astronomers wrote in the paper.

According to the study, the pulse profile of XTE J1810-197 has changed
significantly since detection. However, the profile changes observed
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during the first two months since the reactivation were less extreme
when compared to what was observed the last time when this source was
active.

"The pulse variations seen so far from the source have been significantly
less dramatic, on timescales from hours to months, than seen in 2006,"
the paper reads.

The researchers report that the magnitude of the spin frequency
derivative of XTE J1810-197 has increased by a factor of 2.6 over the
48-day data set, with the most rapid increase occurring during the first
15 days.

Moreover, the astronomers identified 50-millisecond oscillations seen in
the pulse profile of the magnetar for about 10 days after it was re-
detected. These oscillations have a characteristic frequency of 20 Hz and
are seen at different frequencies and different telescopes at the same
time. The authors of the paper assume that such oscillations could be
related to surface waves triggered in the neutron star crust with a wide
spectrum of frequencies.

In concluding remarks, the researchers propose further monitoring of
XTE J1810-197 in order to find out whether or not the pulse profile of
the magnetar will experience more variations over time.

More information: L Levin et al. Spin frequency evolution and pulse
profile variations of the recently re-activated radio magnetar XTE
J1810-197. arXiv:1903.02660 [astro-ph.HE]. arxiv.org/abs/1903.02660
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