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Z And is considered as a prototype symbiotic star. The binary composes of a late-type, M4.5 III,
giant and a white dwarf accreting from the giant’s wind on the 758-day orbit. From 2000 September,
Z And started a series of outbursts with the main optical maxima in 2000 December, 2006 July and
2009 December. During the 2006 optical maximum, highly-collimated bipolar jets were detected for
the first time. They were launched asymmetrically with respect to the reference wavelength of the
spectral line. Their presence was transient, they disappeared by the end of 2006. During the following
re-brightening, from the beginning of 2008 to its end, faint emission satellite components to the Ha and
Hp were observed again. The red component was enhanced relatively to its blue counterpart. During
the recent 2009 major outburst, the mass ejection in the form of jet was indicated almost exclusively
on the red side of the He line with velocities from +1000 (2009/10/01) to +1800 km s~! (2010/01/05).
During the light maxima, our high-time-resolution photometry revealed irregular waves in the star’s
brightness throughout a night (m 0.06 mag), while in between the outbursts, they nearly disappeared.
Evolution in the rapid photometric variability and asymmetric ejection of jets could be explained by a
disruption of the inner parts of the disk ignited by radiation-induced warping of the disk.
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Abstract. In this contribution we present our results of multicolour photometric and spectroscopic monitoring of the symbiotic prototype Z And
during its latest active phases from 2006 to 2010. They were characterized by 2-3 mag re-brightening in the U passband and emergence of
faint emission satellite components to the H-alpha and H-beta spectral lines. At the beginnings of these outbursts, the red satellite component
was always enhanced relatively to its blue counterpart. During the recent 2009 major outburst, the mass ejection in the form of jet was
indicated almost exclusively on the red side of the H-alpha line. During the light maxima, when the jets were ejected, our high-time-resolution
photometry revealed irregular variations in B, V and R filters on the time-scale of hours and with a maximum brightness difference around of
0.065 mag, while in between the outbursts, they nearly disappeared. Evolution in the rapid photometric variability and asymmetric ejection of
jets could be explained by a disruption of the inner parts of the disk ignited by radiation-induced warping of the disk.

INTRODUCTION OBSERVATIONS

Z And is considered as a prototype symbiotic star. The binary composes of a late-type, MA.STII, Classical photoclectric UBV measurements were carried out at the Skalnaté Pleso observatory by a

iant and a white dwarf accreting from the giant's wind on the 758-day orbit. From 2000 September, single-chaune phtornete tmoustad i the Camegrain foci of & 0.6 sllector. Rk ara share
£ Aud sarted o seris of outbursts wilh the main optical misina in 2000 Decenber, 2006 uly in the top panl of Fi. 1 °D photometry was performed at (i) the Staré Lesnd observatory
and 2009 December (Fig. 1, top). During the 2006 optical maximum, highly collimated bipolar jets (pavilion G1) du ghts 2007/00/54. 2007)00/21 aned 2008/07/1. The SBIG ST10 MXE CCD
were detected for the first time (Skopal & Pribulla, 2006). They were launched asymmetrically with camera (2181x1472 pixels) mounted at the Newtonian focus of the 0.5-m telescope was used. (i)
respect to the reference wavelength of spectral lines. Their presence was transient, they disappeared At the Astronomical Observatory on the Kolonica Saddle the high-time-resolution photometry was
Y the end of 2006 (Skopal o ol 2009) “The rces two msjo et o £ Aud (200003 sl de on 2009/11/02 with FLI PLI00TE CCD camera ched to the Ritchey-
2006-07) were intensively studied by Sokoloski et al. (2006), Skopal et al. (2006), Bisikalo et al. hretien telescope 300/2400 mm (see the bottom pane optical spectroscopy
(2006), Burmeister & Leedjry (2007), and Tomov et al. (2008). In this Contibntion we present newe was carried out at the David Dunlap observatory ( trophysical observatory.
results of our long-term and high-time resolution photoetry as well as the high- and I W our v with those obtained during the 2006 outburst. (sce Skopal
spectroscopy, carried out during the following, 2008 and 2009-10, outbursts of Z And 2009).
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Figure 1. Top: UBV light curves of Z And covering the period of multiple outbursts during the last 10 years. Bottom rows of panels show evolution in the H-alpha line profile (note the
sateliite components on the red side of the profile), in the Raman scattered OVI 6830 A line, and in the fast photometric variations observed during outbursts and quiescence.

EVIDENCE OF A DISK-JET CONNECTION ASYMMETRIC JETS EJECTION: A SELF-INDUCED WARPING OF THE DISK?
An important condition of producing a high-velocity bipolarly collimated mass outflow is a large Asymmetric ejection of jets and evolution in the rapid photometric variability can be ascribed to
accretion rate. Mass loss rate via jets and the accretion rate are proportional. Their typical ratio disruption of the inner parts of the disk. The origin of the disk disruption could be connected with

is Miee/Mace ~0.1. Skopal et al.  (2009) estimated average outflow rate via jets in Z And to the luminosity increase at the outburst maximum. According to Pringle (1996), irradiation of the
disk by the central star can lead to a twisting and tilting of an originally planar disk. He derived a
eriterion for the radiation-driven warping, that can occur at all radii R satisfying the condition

Mo~ 2 % 10 My yr-". Aceretion rate from the wind of the giant i of a few times 10-* Mo yr
Therefore, a very high Ve, required by the high value of M, can only result from a disk instability
Critical observations supporting this suggestion can be summarized as follows .
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(i) The rapid photometric variability originated in the disk, because ts contribution dominated o i o
the optical durin the outburst (fom the SED: contributions from the nebula and the giant were o jknowledgments. This research was $ A supported by a grant of the SAS, VEGA No

relatively small at the optical maxima). The bottom row of pancls in the figure shows the change
from an iregulr low.amplitnde variations, observed ant of outbursts t a o an higher-magnitude
variation, observed during the period, when the jets were launched. This behaviour could be can References
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(i) Simutancous presence of both the disk and jets o e disappearance, just after the

bright stages, suggest that bulk of the accretion energy was released in the form of jets (a relevant
dicusion in this necton can bo found in Livo et sl 003) A resul the hot stllar sounee Sl e Drlbullo T 2000, A0 852

reduced significantly its radiation just after the jet disappearance, which led to a sudden e Vit emeas b St al 2006, ALA, 453, 270
decine n the star’s brightness. Tn contrast, the previous 2000-03 outburet, during which no jts were SEoPe A Bt 5 By 2 5 S000, A 00, 1253

detected, showed a gradual fading in brightness from the maximum (Fig. 1, top) 3. L., & Kenyon, S. J. 2003, \N w021
L.




