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Bursting pulsar found to 'hiccup' during
crucial stage of its lifecycle

May 9 2018

About 20 km around, the density of a neutron star attracts matter from a
companion star. Credit: University of Southampton

Researchers at the University of Southampton have discovered that the
unique 'Bursting Pulsar' — a neutron star which steals matter from a low-
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mass stellar neighbour — may also be the slowest known 'transitional
pulsar' in existence. Transitional pulsars are a rare class of neutron stars,
which alternate between showing X-ray and radio pulsations over
timescales of years.

Jamie Court, postgraduate researcher in Astronomy at Southampton, has
also found for the first time ever that the Bursting Pulsar (GRO
J1744-28) has a tendency to 'hiccup' as it strips matter from a nearby
giant star onto its surface. The observations feature in a new paper
published in the Monthly Notices of the Royal Astronomical Society:
Letters co-authored by Court with Southampton Principal Research
Fellow, Dr. Diego Altamirano and Dr. Andrea Sanna at the University of
Cagliari in Italy.

Using archived data from NASA's orbiting RXTE observatory, which
fell back to Earth on April 30, Court and his colleagues have discovered
that this object may also be the slowest known 'transitional pulsar' with a
magnetic field 100 times stronger than any other.

"In a transitional pulsar system, a neutron star pulls matter off of a
nearby sun-like star onto its surface," he explains. "This colossal river of
star matter spins up the neutron star like an engine, leading to this city-
sized object with twice the mass of the sun spinning hundreds of times
per second. Friction forces in this stream also heat it up to millions of
degrees; causing it to glow brightly in X-rays which we can see from the
Earth."

This flow of matter can't last forever and, as the neutron star's
companion is slowly stripped away, the flow does not end neatly.

"It 1s now believed that, in neutron stars near the end of this process, this
flow can sometimes switch on and off, causing the X-rays to slowly
sputter out like a dying engine," Court continues. "Even when the flow is
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present, it stops being smooth; a constantly shifting fight between the
infalling gas and the magnetic field causes matter instead to be
swallowed in discrete 'gulps' or 'hiccups.' These 'hiccups' are the tell-tale
signs that we have discovered in the neutron star known as the 'Bursting
Pulsar.'

"But the Bursting Pulsar is unusual in a number of ways," Court adds.
"The neutron star only spins about twice a second; while this may seem
fast for something 20km across, this is about 100 times slower than the
other transitional pulsars discovered so far, suggesting that the matter-
flow engine somehow failed to spin the neutron star up as much as it
should have. This in turn suggests that there is still much we do not
understand about how these incredibly dense stars evolve over time.

"In addition to this, the neutron star in this system has an incredibly
strong magnetic field; more than 100 billion times that of the Earth, and
100 times as strong as any other known transitional pulsar," he
concludes. "This exciting discovery will allow us to explore the messy
physics of these cosmic hiccups in a more extreme environment than
ever before. It shows that, even 6 years after being decommissioned, the
RXTE satellite is still helping us to do great new science."

More information: ] M C Court et al. The Bursting Pulsar GRO
J1744-28: the slowest transitional pulsar?, Monthly Notices of the Royal
Astronomical Society: Letters (2018). DOI: 10.1093/mnrasl/sly056
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