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INTRODUCTION  
 

 

In September 2014, the Variable Star and Exoplanet Section of Czech Astronomical Society organized 

traditional autumn conference on research and news in the field of variable stars. The conference was held to 

commemorate the centenary of the Zdenek Kopal birth in his hometown Litomyġl. Our meeting followed the 

international conference ñLiving Together: Planets, Stars and Host Binariesò, which was dedicated to the work 

of Zdenek Kopal in the field of eclipsing binaries.  

I want to thank all conference participants, and all speakers for their presented contributions. I also want to 

thank the Director of the European Training Centre Mrs. Mackova for providing venues for conferences and 

helpfulness to our needs. 

 

Ladislav Ġmelcer 

president of Variable Star and Exoplanet  

Section of Czech Astronomical Society 

Valaġsk® MeziŚ²ļ², Januar 09st 2015 

 

 

 

NOTES 
 

The scientific content of the proceedings contributions was not reviewed by the OEJV editorial board. 
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Abstract: Symbiotic system AG Draconis regularly undergoes quiescent and active stages which consist of the 

series of individual outbursts. The period analysis of new and historical photometric data, as well as radial 

velocities, confirmed the presence of the two periods. The longer one (Ḑ 550 d) is related to the orbital motion 

and the shorter one (Ḑ 355 d) could be due to pulsation of the cool component of AG Dra. In addition, the active 

stages change distinctively, but the outbursts are repeated with periods from 359 - 375 d. 

Abstrakt: Na svetelnej krivke symbiotick®ho syst®mu AG Draconis moģno rozl²ġiŠ obdobia kŎudu a aktivity, 

ktor® s¼ charakterizovan® s®riami jednotlivĨch vzplanut². Peri·dov§ analĨza novĨch a historickĨch 

fotometrickĨch d§t, ako aj meran² radi§lnych rĨchlost² potvrdila pr²tomnosŠ vari§ci² s dvomi peri·dami: dlhġia 

(Ḑ 550 d) s¼vis² s orbit§lnym pohybom dvojhviezdy, kratġia (Ḑ 350 d) by mohla byŠ sp¹soben§ pulz§ciami 

chladnej zloģky AG Dra. ZatiaŎ ļo akt²vne obdobia sa navz§jom vĨrazne l²ġia, jednotliv® vzplanutia sa opakuj¼ s 

peri·dou v intervale 359 Ȥ 375 d. 

 

Introduction  

AG Dra is one of the best studied symbiotic systems. The cool component of AG Dra is of a relatively early 

spectral type (K0 - K4), low metallicity (Smith et al. 1996) and higher luminosity than that of standard class III. 

The hot component of AG Dra is considered to be a white dwarf sustaining a high luminosity (Ḑ103 L¼) and 

temperature (Ḑ105 K) due to the thermonuclear burning of accreted matter on its surface (Mikolajewska et al. 

1995). The radius of the giant was estimated to be Ḑ 35 R¼ by Zamanov et al. (2007) and Garcia (1986) found an 

orbital separation of 400 R¼. Therefore, the accretion most likely takes place from the stellar wind of the cool 

giant. Both components are in a circumbinary nebula, partially ionized by the white dwarf. 

AG Dra undergoes characteristic symbiotic activity with alternating quiescent and active stages. The latter ones 

consist of the series of individual outbursts repeating at about a one-year interval. The nature of these periodical 

outbursts has been a matter of long-term debate. While there is general agreement that the orbital period of AG 

Dra is about 550 d (Meinunger et al. 1979, G§lis et al. 1999), there are variations on shorter time-scales (350 - 

380 d) presented by Bastian (1998), Friedjung et al. (2003) and Formiggini & Leibowitz (2012). Understanding 

the nature and mechanism of this variability is crucial in order to explain the outburst activity of AG Dra and 

other classical symbiotic stars. 

Observations and analysis 

We use all available photometry and radial velocities for the study of AG Dra. The new photoelectric and CCD 

observational material (U, B, V and DRi) was obtained at the observatories at Skalnat® Pleso, Star§ Lesn§ and 

Valaġsk® MeziŚ²ļ². Period analysis of the observational data was performed using an advanced implementation 

of the Date-Compensated Discrete Fourier Transform. We used a Fisher Randomization Test for determining the 

significance of the obtained periods. The minimum error of period P was determined by calculating a 1ů 

confidence interval on P, using the method described by Schwarzenberg-Czerny (1991). 

The light curve between the years 1890 and 1966 

The historical LC of AG Dra over the period 1889 ï 1966 was constructed using the compilation of photographic 

observations by Robinson (1969). During the period (1890 - 1966), the AG Dra system underwent three phases 

of activity: the first one between the years 1932 and 1939 (A), the second one between 1949 and 1955 (B) and 

the third one between 1963 and 1966 (C in Fig. 1). In total, we recognized 15 outbursts in this period. 
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Figure 1: The historical LC of AG Dra over the period 1889 - 2012, constructed on the basis of photographic and B 

photoelectric observations. The LC is divided into active (A - F) and quiescence (Q1 - Q6) stages by vertical lines. Particular 

outbursts are assigned as A1 - A7, B0 - B5, C1 - C2, D1 - D5, E0 - E10 and F1, F2. The thin curves show spline fits to the 

data points. 

 

We present the results of this analysis for the given stages in Fig. 2 (left panel). We conclude that the historical 

LC shows both known periods: Ḑ 550 d (orbital period) and Ḑ 350 d (the period of the postulated pulsation of the 

red giant: G§lis et al. 1999). Besides these periods, the analysis gave us the period 370 - 380 d, which is present 

in the active stages A and C. This period is related to the recurrence of the individual outbursts. 
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Figure 2: Left panel: power spectra of AG Dra taken from historical photographic, photoelectric and CCD data in the B filter 

for particular stages of quiescence (Q1 - Q6) and activity (A - F). Upper right panel: power spectra of AG Dra taken from 

photoelectric and CCD data in U, B and V filters for active (D, E+F) and quiescent (Q4 - Q6) stages. Power spectra for active 

stages were obtained after removing long-term periods around 1500 and 5400 d, which are related to the global morphology 

of these active stages. Lower right panel: power spectra of AG Dra taken from combined radial velocities based on 

absorption-line measurements: (a) original data and (b) data with orbital response removed, as well as (c) data with both 

orbital and probable pulsation response removed. Significant periods are marked with their values. 

The light curve after 1966 

The first photoelectric photometry of AG Dra was obtained by Belyakina (1969). Since 1974, the system has 

been observed systematically, mainly photoelectrically in UBV. The historical LC of AG Dra over the period 

1966 ï 2012 was constructed using our compilation of photoelectric and CCD observations in U, B and V filters 

(Fig. 3). During this period the AG Dra system underwent two (or three?) phases of activity: the first one 

between the years 1980 and 1986 (D) and the second one between 1993 and 2008 (E+F), with 17 outbursts in 

total. It is obvious from the LCs (Fig. 3) that the amplitudes of the outbursts increase towards shorter 

wavelengths, from Ḑ1 mag in V to Ḑ3 mag in U. 

Our statistical analysis shows that the LCs in U, B and V filters were very well correlated (correlation 

coefficients Ḑ 0.9) during the active stages (D, E and F). During the quiescent stages (Q4 ï Q6), the correlation 

coefficients of the LCs in bands U and B as well as one of the LCs in bands U and V are less than 0.5, while the 

variations in the B and V bands are correlated quite well. This result showed that brightness variations during the 

quiescent stages of AG Dra in the various bands were caused by different physical mechanisms. 

 

 

 

 

 

 

 


