
 

China's lunar-based telescope observes a
binary star system

August 8 2016, by Tomasz Nowakowski

  
 

  

The observed (open circles) and theoretical (solid line) light curve of V921 Her.
Theoretical light curve without contaminated by the third light is plotted with
dashed line. Credit: Zhou et al., 2016.

(Phys.org)—China's Chang'e-3 mission landed on the moon in
December 2013 and deployed a lunar rover known as Yutu or Jade
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Rabbit; it also carried a robotic telescope designed to observe various
celestial objects such as galaxies, active galactic nuclei, variable stars,
binaries, novae, quasars and blazars in the near-ultraviolet band. The
Lunar-based Ultraviolet Telescope (LUT) was recently used by a team of
Chinese astronomers to observe a peculiar binary star designated V921
Her. Results of these observations are described in a paper published
Aug. 1 on arXiv.org.

LUT is the first robotic astronomical telescope deployed on the lunar
surface. It is a 150 mm Ritchey–Chrétien telescope capable of detecting
objects at a brightness as low as magnitude 13. LUT is the first long-
term, lunar-based astronomical observatory, operating for nearly two
years since its landing on the moon.

Last year, LUT was used by a team of researchers from the Chinese
Academy of Sciences, led by Xiao Zhou, to obtain light curves of
numerous eclipsing binaries and V921 Her was one of them. These
observations provided important new information about the physical
properties of this binary system.

V921 Her was observed continuously in the ultraviolet band by LUT on
Feb. 2, 2015.

"Using the least-squares method, we obtained two times of light
minimum through the light curve observed," the astronomers wrote in
the paper.

According to the study, the mass of the primary star was calculated to be
around 1.8 solar masses and its radius is about two and a half times
greater than the radius of the sun. The secondary star is much smaller,
having only 0.4 solar masses and approximately 1.3 solar radii. The
temperature difference between its two components was calculated to be
about 700 K, which indicates that V921 Her is a poor thermal contact
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binary system. The scientists also estimated that the system has a quite
long period, which is about 0.88 days.

Moreover, the researchers found that a possible third component could
exist around the binary system. They estimated that this newly found
object's period should equal ten years.

"The sinusoidal term reveals a cyclic period change with a period of 10.2
years and an amplitude of 0.00516 days. (…) Our solutions conclude
that V921 Her is an early type marginal contact binary system with an
additional close-in component," the paper reads.

This is in accordance with previous research stating that most
overcontact binaries exist in multiple systems.

The team also revealed that the luminosity of the third component is
nearly twice of the luminosity of the secondary star. Therefore, they
assume that it is a stellar component that contributes about 19 percent of
the total luminosity in the triple system.

"It is supposed that the presence of a third component has played an
important role in the formation and evolution of V921 Her by removing
angular momentum from the central binary system during the early
dynamical interaction," the researchers noted.

The scientists concluded that V921 Her is under the key evolutionary
stage predicted by the thermal relaxation oscillation theory, which may
evolve into a contact binary system. However, more photometric and
spectroscopic observations are still needed in the future to confirm this
hypothesis. The team noted that this object will be monitored over a long
period.

  More information: The Photometric Investigation of V921 Her using
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the Lunar-based Ultraviolet Telescope of Chang'e-3 mission,
arXiv:1608.00398 [astro-ph.SR] arxiv.org/abs/1608.00398 

Abstract
The light curve of V921 Her in ultraviolet band observed by the Lunar-
based Ultraviolet Telescope (LUT) is analyzed by the Wilson-Devinney
code. Our solutions conclude that V921 Her is an early type marginal
contact binary system with an additional close-in component. The binary
system is under poor thermal contact with a temperature difference of
nearly 700K between the two components. The close-in component
contributes about 19% of the total luminosity in the triple system.
Combining the radial velocity study together with our photometric
solutions, the mass of the primary star and secondary one are calculated
to be M1=1.784(±0.055)M⊙, M2=0.403(±0.012)M⊙. The evolutionary
scenario of V921 Her is discussed. All times of light minimum of V921
Her available in the bibliography are taken into account and the O−C
curve is analyzed for the first time. The most probable fitting results are
discussed in the paper, which also confirm the existence of a third
component (P3=10.2 year) around the binary system. The period of
V921 Her is also undergoing a continuously rapid increase at a rate of
dP/dt=+2.79×10−7day⋅year−1, which may due to mass transfer from the
less massive component to the more massive one.
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