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Astronomers detect deep, long asymmetric
occultation in a newly found low-mass star

March 5 2019, by Tomasz Nowakowski

Artist’s conception of the knife-edge dust sheet passing in front of EPIC
204376071. Credit: Danielle Futselaar; artsource.nl

An international team of astronomers has observed a deep, day-long
asymmetric occultation in a recently detected low-mass star known as
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EPIC 204376071. In a research paper published February 21 on
arXiv.org, the scientists detail their finding and ponder various theories
that could explain such peculiar occultation.

Located some 440 light years away, most likely in the Upper Scorpius
stellar association, EPIC 204376071 is a young (about 10 million years
old) M-star with a mass of about 0.16 solar masses and a radius of
approximately 0.63 solar radii. The star has an effective temperature of
nearly 3,000 K, luminosity of around 0.03 solar luminosities and a
rotation period of 1.63 days.

EPIC 204376071 was observed by NASA's Kepler spacecraft twice
during its prolonged mission known as K2. When the star was observed
by Kepler for the second time, in late 2017, a group of astronomers led
by Saul Rappaport of Massachusetts Institute of Technology (MIT)
identified a single occultation-like event in the light curve of the object.

The detected occultation lasted for about a day and what interested
researchers the most was the fact that the event was extremely deep and
quite noticeably asymmetric with an egress about twice as long as the
ingress.

"In this work, we report the discovery of a one-day-long, 80 percent
deep, occultation of a young star in the Upper Scorpius stellar
association: EPIC 204376071," the astronomers wrote in the paper.

The event blocked up to about 80 percent of the light for an entire day.
Besides this one-day occultation and frequent flares, as well as low-
amplitude rotational modulation, EPIC 204376071 turned out to be quiet
for a total of 160 days of K2's two observational campaigns.

According to the paper, there are a few things that make the detected
event unique. These are the continuous coverage with half-hour sampling
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of the flux, the very clearly mapped-out asymmetry in the occultation
profile, and weak emission identified in the Wide-field Infrared Survey
Explorer (WISE) 3 and 4 bands.

The researchers concluded that such a deep eclipse with these properties
cannot be explained by another star crossing EPIC 204376071. They
assume that this unique, very deep, long dip in the lightcurve could be
caused by orbiting dust or small particles. The second theory is that a
transient accretion event of dusty material near the corotation radius of
the star could be responsible for the observed occultation.

"We have explored two basic scenarios for producing a deep asymmetric
occultation of the type observed in EPIC 204376071. In the first, we
considered an intrinsically circular disk of dusty material anchored to a
minor body orbiting the host star. (...) Second, we considered a dust
sheet of material of basically unknown origin, though we do assume that
the source of the dust is in a quasi-permanent orbit about the host star,"
the paper reads.

However, the astronomers added that it is too early to draw final
conclusions on which of the two hypotheses is true. More studies of
EPIC 204376071 are needed, in particular, radial velocity measurements
to search for evidence of an orbiting body, and adaptive optics
observations to search for scattered light from disk structures or
evidence of low-mass wide companions.

More information: S. Rappaport et al. Deep Long Asymmetric
Occultation in EPIC 204376071. arXiv:1902.08152 [astro-ph.SR].
arxiv.org/abs/1902.08152
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