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Observational evidence of interacting processes in the
system TW Draconis

M. ZEJIDA* and Z. MIKULASEK

Institute of Theoretical Physics and Astrophysics, Masaryk University, Kotlarska 2,
61137 Brno, Czech Republic

(Received 19 February 2006)

TW Draconis is one of the best studied Algol-type eclipsing binaries. There is significant evidence for
miscellaneous interacting physical processes between binary components and these are manifested
in period and light curve changes. We studied these processes on the basis of a long-time series of
photometric and spectroscopic observations.
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1. Introduction

TW Draconis (@ = 15h 33 min 51.1s, § = 63° 54’ 26” (2000.0)) is a well-known and often-
observed Algol-type eclipsing binary. The variable star is the A component of the visual binary
ADS 9706. The light variations of TW Dra with a B amplitude of about 2.3 magnitude are
caused predominantly by eclipses of the hot main-sequence star A8V by the cooler and fainter
giant component KOIII in the primary minimum and orbital period close to 2.807 days. The
eclipses are relatively long: 11.5h. The system has been studied both photometrically and
spectroscopically. However, a satisfactory complex solution of this unique system has not
been published up to now.

2. O — C diagram

The unmistakeable indications that interacting processes occur in the binary system are seen
in the O — C diagram. In spite of the fact that the eclipsing variability was discovered in 1910,
the O — C diagram of the times of the primary minima illustrates changes in the orbital period
in the last 150 years—the long oscillations as well as the shorter oscillations of the period
after JD 2 432 000 (figure 1).
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Figure 1. O — C diagram of the times of the primary minima of TW Dra (1858-2006).

3. Photometry

We have caried out charge-coupled device and photoelectric photometry on this star using
different telescopes at observatories in Brno (Czech Republic), Hvar (Croatia) and Suhora
(Poland) since 2003. In total we have collected more than 45 000 UBVRI brightness mea-
surements so far (figure 2). We have confirmed the presence of small variations (equal to
hundredths in magnitude) in the light curve on the timescale of tens of minutes as described
in [2], [3]. Their incidence during the total minima rules out any 8 Scuti-like pulsations of the
primary star; however, the nature of the oscillations remains unclear as yet.
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Figure 2. (a) Complete light curve of TW Dra. The secondary minimum is not very noticeable in the B filter. (b)
Residuals after subtraction of the orbital light changes in the B filter phased with the period P = 0.0519(5) days.
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TW Dra (2m telescope Ondfejov )
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(a) Collection of available spectrograms (in the Ho region) of TW Dra plotted in SPLAT-VO [1]. (b) The

radial velocity curve of the primary component with an amplitude of about 70kms~!.

4. Spectroscopy

Spectroscopic observations were made with a 2 m telescope (at the Ondfejov observatory).
We have obtained 34 high-dispersion spectrograms in the Ho region (6230-6770 A) (figure 3).
The secondary component is detectable on some well-exposed spectrograms. The following



Downloaded By: [Bochkarev, N.] At: 13:20 29 November 2007

128 M. Zejda and Z. Mikuldsek

spectral lines were detected and measured in SPEFO [4]: He, Si II, Fe I, Fe II and Ca L.
However, the next more precise spectrograms in a longer series are desirable for a more
detailed study of the influence of spectra by interacting processes in TW Dra.

5. Conclusions

There are several strong indications of interacting processes in the TW Dra system. The
O — C diagram shows that the time span of period changes and their amplitude tend to be
smaller in the last few decades. The light curve varies; however, the nature of the small
variations remains unknown so far. Our detailed light curves and analyses of the radial velocity
curve using different codes will be published elsewhere.
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