
 

Scientists detect unexpected drop in the
magnetic field of an X-ray pulsar
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The pulsar pictured here, which resides in the Messier 82 galaxy 12 million light-
years away, sends out X-ray beams that pass Earth every 1.37 seconds. Scientists
studying this object with NuSTAR originally thought it was a massive black hole,
but its X-ray pulse revealed its true pulsar identity. Credit: NASA/JPL-Caltech

(Phys.org)—A team of scientists has recently presented evidence of an
unexpected drop in the observed magnetic field of an accreting pulsar
designated V0332+53. This downturn, observed after the pulsar
underwent a bright, three-month-long X-ray outburst, could yield
important information on how the accreted mass settling on the surface
of a neutron star affects its magnetic field. The findings are detailed in a
paper published online on Apr. 26 in the arXiv journal.

V0332+53 is an accreting pulsar emitting X-ray radiation, with a spin
period of 4.4 seconds. It orbits an early type companion star in an
eccentric orbit of about 34 days. Significantly, this pulsar shows sporadic
giant X-ray outbursts lasting several weeks, followed by years-long
intervals of dormancy.

These X-ray outburst were observed in 1989, between November 2004
and February 2005, and between June and September 2015. The latest
outburst drew the attention of a team of researchers, led by Giancarlo
Cusumano of the Institute of Space Astrophysics and Cosmic Physics in
Palermo, Italy. Using the Burst Alert Telescope (BAT) and the X-Ray
Telescope (XRT), both mounted on NASA's Swift spacecraft, the
astronomers were able to observe the pulsar in soft X-ray and high-
energy bands.

By studying the results, the team detected a noteworthy drop in the
observed magnetic field between the onset and the end of the outburst.
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"The comparison of the XRT profiles in the soft X-rays provides a hint
against the hypothesis of a geometrical beam variation. If, on the other
hand, the line-forming region is the same at equal luminosities, the
observed difference in the cyclotron energy corresponds to a difference
in the magnetic field of about 1.7 ×1011 G," the researchers wrote in the
paper.

The findings could be crucial for our understanding of matter accretion
processes in neutron stars and could provide new insights on pulsars' X-
ray outburst events. According to the research, the magnetic field of
neutron star drives the accreting matter along its field lines towards the
magnetic polar caps, forming an accretion column, where matter is
followed up by radiative processes that produce X-rays.

Notably, the drop in the magnetic field, as described in the latest paper,
wasn't observed after previous outbursts. The researchers found out that
although the total mass accreted at the end of the 2004-2005 and the
2015 outburst is similar, during the 2004-2005 event, a higher luminosity
was reached earlier. They also concluded that decay of the magnetic
field is not directly proportional to the total accreted mass.

Moreover, the scientists hypothesize that the cause of the significant
decay of the magnetic field through accretion observed at
V0332+53could be due to "diamagnetic screening."

"In this hypothesis, the accreting plasma builds up to form a
magnetically confined mound, where the gas pressure balances the
magnetic stresses. This would produce, as an overall effect, a distortion
of the field lines observed as a decrease of the field component along the
accretion column," the paper reads.

However, as the team noted, the lack of coverage in the first ten days of
the outburst doesn't allow them to confirm this theory.
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  More information: Topic Model Based Multi-Label Classification
from the Crowd, arXiv:1604.00783 [cs.LG] arxiv.org/abs/1604.0783 

Abstract
Multi-label classification is a common supervised machine learning
problem where each instance is associated with multiple classes. The key
challenge in this problem is learning the correlations between the classes.
An additional challenge arises when the labels of the training instances
are provided by noisy, heterogeneous crowdworkers with unknown
qualities. We first assume labels from a perfect source and propose a
novel topic model where the present as well as the absent classes
generate the latent topics and hence the words. We non-trivially extend
our topic model to the scenario where the labels are provided by noisy
crowdworkers. Extensive experimentation on real world datasets reveals
the superior performance of the proposed model. The proposed model
learns the qualities of the annotators as well, even with minimal training
data.
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