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We report observations of the flickering variability of the symbiotic star MWC 560 on the basis of simultaneous observations in UBVR and I bands. We find that MWC 560 has a flickering source with (U-B)0 = -0.93 ± 0.05, 
(B-V)0 = 0.01 ± 0.06, (V-R)0 = 0.43 ± 0.08, a source temperature Tfl = 11780 ± 300 K and luminosity Lfl = 20 L⊙ on 2009 November 14 (using a distance of d = 2.5 kpc and EB-V = 0.15). On 2010 January 11, we find (U-B)0 = -0.61 ± 
0.05, (B-V)0 = -0.01 ± 0.05, (V-R)0 = 0.46 ± 0.02, Tfl = 9100 ± 300 K, Lfl = 38 L⊙. We also confirm that on a (U-B) vs. (B-V) diagram the flickering of the symbiotic stars differs from that of the cataclysmic variables. The data are 
available upon request from the authors.
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MWC 560 (V694 Mon) is a symbiotic binary system, which consists of a red giant and a white dwarf with 
orbital period Porb = 1931 ± 162 days (Gromadzki et al. 2007). 

The most spectacular features of this object are the collimated ejections of matter with velocities of up to ~ 
6000 km s-1  (Tomov et al. 1992) and the resemblance of its emission line spectrum to that of the low-redshift 
quasars (Zamanov & Marziani 2002).

The flickering (stochastic light variations on timescales of a few minutes with amplitude of a few x 0.1 
magnitudes) is a variability observed in three main types of binaries that contain white dwarfs accreting material 
from a companion mass-donor star: cataclysmic variables (CVs), supersoft X-ray binaries and symbiotic stars 
(Sokoloski 2003). The systematic searches for flickering variability in symbiotic stars and related objects 
(Sokoloski, Bildsten & Ho 2001) have shown that among ~ 200 symbiotic stars known, to-date flickering has only 
been detected in 9 objects – MWC 560, RS Oph, T CrB, Z And, V2116 Oph, CH Cyg, RT Cru, ο Cet and V407 
Cyg. The flickering of MWC 560 was detected by Tomov et al. (1990) and Michalitsianos et al. (1993).

To improve our understanding of this object, our aims is: (1) to perform UBVRIu’  observations of the 
flickering, and (2) to throw light on the origin of the flickering.

Our observations are summarized in following table: 

      Аs you can see from Table 1, we obtaned six light curves: 2 one color (u’); 2 two color (VI) 
and 2 multicolor (UBVR and UBVRI). Here we present one of them – Figure 1. 
      Bruch (1992) proposed that the light curve of CVs can be separated into two parts – constant
light and variable (flickering) source. We assume that all the variability in each night is due to flickering. 
In these suppositions the flickering light source is considered 100% modulated. Following
these assumptions, we calculate the flux of the flickering light source as:

                (1)               Ffl = Fav − Fmin , 

where Fav is the average flux during the run and F
min 

is the minimum flux during the run 

(corrected for the typical error of the observations).
     Ffl  has been calculated for each band, using the values given inTable 1 and Bessell (1979) 
calibration for the fluxes of a zero magnitude star.
The calculated magnitudes and colors of the flickeringlight source are given in Table 2. 
      The derived (U − B)0 color corresponds to a B1-B5V star (Teff ≈ 16 000 − 24 000 K)
 and a black body with T ≈  8 000 − 12 000 K. The (B − V )0 color corresponds
to an B8-A8V (Teff  =  8 000 − 13 000 K) star and a black body with T  ≈ 8 000 − 15 000 K. 
     These estimates give an approximate temperature of the flickering light source
Tfl = 8 000−15 000K (we note that (V −R)0 gives a lower resulting temperature (Teff = 5 000 − 5 500 K) 
but the R band is dominated by the contribution of the red giant).

      In Fig.2 we plot UBVRI flickering magnitudes (2010 Jan 11) transformed to fluxes.  Adopting d = 2.5     
      kpc and using a black body fit (nfit1d routine of IRAF), we calculate for the flickering light source:
      Tfl = 11788 ± 300 K, Rfl = 1.1 R⊙, Lfl = 20 L⊙ (2009 Nov 14) and Tfl = 9112 ± 300 K, Rfl = 2.45 R⊙, 
      Lfl = 38 L⊙ (2010 Jan 11). Using all data normalized to V band we calculate Tfl  10100 ± 300K. 
      Our results   are summarized in Table 2.

Fig.2 Dereddened fluxes of the flickering light source 
of MWC 560. The solid line represents a black body fit.

This means that we do not detect a statistically
significant difference in the (B-V)

0
 colors. However, we

do detect a highly significant difference in (U-B)
0
 color

with p < 2 × 10-5  (D = 0.82). The results confirm with 
higher significance our early findings based on a smaller 
amount of data (Zamanov et al 2010a). 

In Fig.3  are shown the histograms for
 (B-V)

0
 and (U-B)

0
 colors of the flickering light 

source of CVs (solid line) and symbiotic stars 
(dashed line). The Kolmogorov-Smirnov test 
for (B-V )

0
 – histograms gives a probability p = 

0.34 (Kolmogorov-Smirnov statistic D = 0.32).

Fig.1  Variability of MWC 560: 2010 Jan 11

Fig.3 The histograms for (B-V )
0
 and (U-B)

0
 

colours of the flickering light source of CVs 
(solid line) and symbiotic stars (dashed line).

Fig.4 Symbiotic star – artist vision
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