110

Odessa Astronomical Publications,

vol. 31 (2018)

DOI: http://dx.doi.org/10.18524/1810-4215.2018.31.145374

ON THE IRREGULAR VARIATIONS IN
THE LIGHT CURVES OF RY Vul
S.N. Udovichenko, L.E. Keir
Astronomical Observatory, Odessa National University,
Odessa, Ukraine, udovich222@ukr.net

ABSTRACT. In the Astronomical observatory of
the Odesa National University traditionally study
variable stars of dierent types: pulsating, double,
irregular et al. By photometric observations it is
possible to set the type of variable star, period of
the brightness changes, spectral class, to estimate
the temperature of surface. For observations variable
stars there was the chosen area of star sky from by
two stars Y Vul and RY Vul in the distance not more
than 15 angular minutes (angular size of one frame).
For these stars was got more than 5900 images during
56 nights during observant seasons 2011-2017. For all
observations were got the curves of light variations.
Results are for variable star Y Vul (type RR Lyr)
published separately, and in this publication we bring
results over of observation for star RY Vul. The star
RY Vul according General Catalogue of Variable Star
(GCVS) is RR Lyr variable, but period and initial
epoch are unknown. To determine these parameters
the photometric observations during several seasons
in 2011-2017 of the variable star RY Vul on the
Astronomical station near Odessa have been carried
out. The 48-cm telescope reector AZT-3 equipped
with CCD photometer was used. The light curves
in V and R band were obtained and analyzed. It
turned out that the light curves of the star is fully
irregular. Therefore, the variable star RY Vul should
be attribute to type "irregular variables".

íî÷åé âïðîäîâæ ñïîñòåðåæíèõ ñåçîíiâ 2011-2017
ðîêiâ.
Äëÿ âñiõ ñïîñòåðåæåíü áóëè îòðèìàíi
êðèâi áëèñêó.
Ðåçóëüòàòè äëÿ çìiííî¨ çîði Y
Vul (òèï RR Lyr) îïóáëiêîâàíi îêðåìî, à â öié
ïóáëiêàöi¨ ìè ïðèâîäèìî ðåçóëüòàòè ñïîñòåðåæåíü
áëèñêó äëÿ çîði RY Vul. Çîðÿ RY Vul çãiäíî
Çàãàëüíîãî Êàòàëîãó Çìiííèõ Çið (ÇÊÇÇ) ¹
çìiííîþ òèïó RR Lyr, àëå ¨¨ ïåðiîä òà ïî÷àòêîâà
åïîõà íåâiäîìi.
Ùîá âèçíà÷èòè öi ïàðàìåòðè
áóëè ïðîâåäåíi ôîòîìåòðè÷íi ñïîñòåðåæåííÿ
çìiííî¨ çîði RY Vul íà àñòðîíîìi÷íié ñòàíöi¨
áiëÿ Îäåñè ïðîòÿãîì äåêiëüêîõ ñåçîíiâ.
Âñi
ñïîñòåðåæåííÿ áóëè ïðîâåäåíi çà äîïîìîãîþ 48-ñì
òåëåñêîïà-ðåôëåêòîðà ÀÇÒ-3, îñíàùåíîãî ÏÇÇ
ôîòîìåòðîì ç îõîëîäæåíÿì åëåìåíòîì Ïåëüò'¹
òà ñòàáiëiçàöi¹þ òåìïåðàòóðè.
Êðèâi áëèñêó
áóëè îòðèìàíi òà ïðîàíàëiçîâàíi â ñìóãàõ V i R.
Îáðîáêà çîðÿíèõ çîáðàæåíü áóëà âèêîíàíà çà
äîïîìîãîþ ïðîãðàìè MUNIPACK (Motl, 2009-17).
Â öié ïðîãðàìi äëÿ êàëiáðóâàííÿ çîðÿíèõ ÏÇÇ
êàäðiâ âèêîðèñòîâóþòüñÿ çîáðàæåííÿ òåìíîâîãî
êàäðó òà ïëîñêîãî ïîëÿ. Âèÿâèëîñü, ùî êðèâi
áëèñêó çîði ïîâíiñòþ íåðåãóëÿðíi ïðîòÿãîì âñiõ
ðîêiâ ñïîñòåðåæåíü. Ïðèâîäÿòüñÿ êðèâi áëèñêó,
÷àñòîòíèé àíàëiç ôîòîìåòðè÷íèõ ñïîñòåðåæåíü.
Âèñíîâîê: çìiííó çîðþ RY Vul íåîáõiäíî âiäíåñòè
äî òèïó ¾íåðåãóëÿðíi çìiííi çîði¿.

Êëþ÷îâi ñëîâà: Çîði: îñöèëÿöi¨  çîði; çìiííi:
Stars: oscillations  stars; variables: çîði: iíäèâiäóàëüíî: RY Vul.
stars: individual: RY Vul.

Keywords:

ÀÁÑÒÐÀÊÒ. Â Àñòðîíîìi÷íié îáñåðâàòîði¨
Îäåñüêîãî Íàöiîíàëüíîãî óíiâåðñèòåòó òðàäèöiéíî
âèâ÷àþòü çìiííi çîði ðiçíèõ òèïiâ: ïóëüñóþ÷i,
ïîäâiéíi, íåðåãóëÿðíi òà iíøi.
Øëÿõîì
ôîòîìåòðè÷íèõ ñïîñòåðåæåíü ìîæíà âñòàíîâèòè
òèï çìiííî¨ çîði, ïåðiîä çìiíè áëèñêó, ñïåêòðàëüíèé
êëàñ, îöiíèòè òåìïåðàòóðó ïîâåðõíi.
Äëÿ
ñïîñòåðåæåíü çìiííèõ çið áóëà âèáðàíà äiëÿíêà
çîðÿíîãî íåáà ç äâîìà çîðÿìè Y Vul òà RY
Vul íà âiäñòàíi íå áiëüøå 15 êóòîâèõ õâèëèí
(êóòîâèé ðîçìið îäíîãî êàäðó). Äëÿ öèõ çið áóëî
îòðèìàíî áiëüøå íiæ 5900 åêñïîçèöié ïðîòÿãîì 56

1. Introduction

RY Vul (AN 1907.0025, GSC 2126.00973),
′
′′
(αJ2000.0 = 19h 04m 33.8s ; δJ2000.0 = +24◦ 46 25.0 )
according GCVS is RR Lyr variable. The variability
of the star was found by Parenago (1934). The nding
chart for this star was published by Tsesevich and
Kazanasmas, (1971). The star has been poorly investigated, only Steinbach H.M. reported that RY Vul was
observed in August-September 2009 in 4 nights with a
total amount of nearly 10 hours in Johnson V-Band.
During that time the star showed no variability at all
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Figure 1:
The nding chart RY Vul with the comparison and check stars marked.
but remained constant at 11.60m in accordance with
the value mentioned in the GSC. He drawn a conclusion that RY Vul obviously is not a variable star and
should be discarded from the GCVS (Steinbach, 2010).
2. Observations

To study this phenomenon, we have to realize as
much as possible observations of this star. The photometric CCD observations of RY Vul in Astronomical
station near Odessa in observation season 2011, 2012,
2014, 2017 years have been carried out.
Two stars were chosen as comparison and check
stars (comp=UCAC4 1125-11260150, Vcomp=13.m 10
(APASS, 2010), check=UCAC4 1125-11251433). The
48 cm reector AZT-3 with the f/4.5 Newtonian focus and CCD photometer with chip Sony ICX429ALL
(600x800 pixels), equipped with V and R lters, Peltier
cooler were used (Udovichenko, 2012). The hermetic
housing and thermoelectric (Peltier) cooler provide a
temperature dierence between the sensor CCD and
the environment of about -40o C, and the temperature
was supported by a constant. The exposure time for
variable and comparison stars for the most part were
chosen to exclude a saturation of frame. More then
5900 CCD frames were gathered during 56 nights.
The standard reductions of the CCD frames were
carried out using the MUNIPACK (Motl, 2009-17)
software. The procedures for the aperture photometry
is composed of the dark-level and at eld corrections
and determination of the instrumental magnitude
and precision. The nding chart with comparison
and check stars are shown in Fig. 1. The errors on
individual data points vary between 0.005 mag to
0.015 mag.

Figure 2: The dierences V-C and C-Check vs HJD for
the several nights observations.

3. Analysis of data

For all our observations of RY Vul were determined
the dierence magnitudes comparatively of variablecomparison star (V-C), and comparison-check star (CCheck). These dierences for several nights are presented in Fig. 2.
These curves testify and show, that light of a star
from night by the night changes nonperiodic, irregularity. Also the frequency analyses were performed
using a package of computer programs with singlefrequency and multiple-frequency techniques by using
utilize Fourier as well as multiple-least-squares algorithms (program Period04, Lenz and Breger, 2004).
The frequency analyses for our observations and ASAS
data (Pojmanski G., 2002) have not shown some the
signicant periods (Fig. 3). It is not considered the alliance peaks connected with periodicity of observations
(multiple one days).
From catalogs XPM(Fedorov), NOMAD the star RY
Vul has B-V = 1.2-1.44, T e = 3831.8K (Gaia) and
concerns to late spectral classes K-M (VizieR, 2018).
Thus, the variable star RY Vul should not be
discarded from the GCVS catalogue and should be
ranked as type ISB: Rapid irregular variables
of the intermediate and late spectral types F-M.
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