
 

Dozens of new variable stars found in a dense
globular cluster
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Messier 54 as imaged by the Hubble Space Telescope. Credit: ESA/Hubble &
NASA

(Phys.org)—Located some 87,000 light years away, a dense globular
cluster named Messier 54 (also known as NGC 6715) is a real gold mine
for astronomers. Recently, an international team has discovered dozens
of new variable stars in this cluster, improving the stellar census of
Messier 54. The findings were presented in a paper published online on
May 23 on the arXiv pre-print server.

The team, led by Roberto Figuera Jaimes of the European Southern
Observatory (ESO), made use of the Danish 1.54 meter Telescope at
ESO's La Silla observatory in Chile in order to obtain high-precision
photometry of the very crowded central region of Messier 54. They have
analyzed the light curves of 1,405 stars in this stellar system. Their
observations were highly successful, resulting in the discovery 67 new
variable stars.

"A total of 1,405 stars in the field covered by the reference image were
statistically studied for variable star detection. (…) We discovered 67
new variable stars, which consist of 30 RR Lyrae, 21 long-period
irregular, three semi-regular, one W Virginis, one eclipsing binary, and
11 unclassified stars," the researchers wrote in the paper.

RR Lyrae variables are pulsating horizontal branch stars of spectral class
A or F, with a mass of around 0.5 solar masses. They are used as
standard candles to measure extragalactic distances. Among the group of
30 newly detected stars of this class, the team was able to discern that 17
of them are pulsating in the fundamental mode, eight are pulsating in the
first overtone, one is a double-mode pulsator and four remain with an
uncertain subtype. The periods of the newly found stars in the RR Lyrae
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group range from 0.28 to 0.76 days with amplitudes between 0.06 and
1.69 mag.

However, according to Jaimes and his colleagues, the most intriguing
addition to the stellar catalog of Messier 54 is the W Virginis variable.
The scientists noted that this star's variation does not follow the pattern
found for the other variable stars studied and classified in their work.
They found a very well phased light curve with a period of about 14.8
days and an amplitude of 0.71 mag.

"This is the only bright variable star on the blue side of the color-
magnitude diagram far away from the red giant branch," the paper reads.

The scientists revealed that the amplitudes of 21 long-period irregular
variables range from 0.05 to 0.46 mag, however they found no clear
periods for these stars. According to the research, the amplitudes of the
three semi-regular stars range from 0.04 to 0.45 mag and their periods
span between 20 and 150 days. The eclipsing binary's period was found
to be approximately 0.2 days, while the amplitude of the deeper eclipse
is of the order of 0.8 mag and the amplitude of the secondary eclipse
equals 0.5 mag.

The researchers concluded that their findings, especially regarding
detecting new RR Lyrae variables, confirm that Messier 54 is of
intermediate Oosterhoff type. The so-called 'Oosterhoff groups' are two
populations of globular clusters, nearly as old as the universe itself, that
have weak lines of metallic elements, though they differ in their metal
abundances.

  More information: Many new variable stars discovered in the core of
the globular cluster NGC 6715 (M54) with EMCCD observations
arXiv:1605.06141 [astro-ph.SR] arxiv.org/abs/1605.06141 
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Abstract
We show the benefits of using Electron-Multiplying CCDs and the shift-
and-add technique as a tool to minimise the effects of the atmospheric
turbulence such as blending between stars in crowded fields and to avoid
saturated stars in the fields observed. We intend to complete, or
improve, the census of the variable star population in globular cluster
NGC~6715.
Our aim is to obtain high-precision time-series photometry of the very
crowded central region of this stellar system via the collection of better
angular resolution images than has been previously achieved with
conventional CCDs on ground-based telescopes.
Observations were carried out using the Danish 1.54-m Telescope at the
ESO La Silla observatory in Chile. The telescope is equipped with an
Electron-Multiplying CCD that allowed to obtain short-exposure-time
images (ten images per second) that were stacked using the shift-and-add
technique to produce the normal-exposure-time images (minutes). The
high precision photometry was performed via difference image analysis
employing the DanDIA pipeline. We attempted automatic detection of
variable stars in the field.
We statistically analysed the light curves of 1405 stars in the crowded
central region of NGC~6715 to automatically identify the variable stars
present in this cluster. We found light curves for 17 previously known
variable stars near the edges of our reference image (16 RR Lyrae and 1
semi-regular) and we discovered 67 new variables (30 RR Lyrae, 21 long-
period irregular, 3 semi-regular, 1 W Virginis, 1 eclipsing binary, and 11
unclassified). Photometric measurements for these stars are available in
electronic form through the Strasbourg Astronomical Data Centre.
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