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Abs t rac t : Decades of patrol observations of cataclysmic variables (CVs) 
show variations of the accretion rate also at a time scale of a few years which 
may be explained by a solar-type activity of the secondary and/or by orientation 
changes of the magnetic axis of the white dwarf in polars. Secondary photometric 
periods seen in TT Ari and possibly some other CVs need theoretical explana­
tion. Irregular variability of some objects is characterized by power-law power 
spectra with a power index depending on the luminosity state of the system. 

1 Introduction 

Periodic variations in CVs are usually attributed to: the orbital motion of the bi­
nary (Krzeminski 1965), rotation of the magnetic white dwarf (Patterson 1979), 
to the irradiation variations of the secondary periodically changing with a beat 
period between the rotation of the white dwarf and its orbital motion (Patterson 
& Price 1981) or to the precession of the eccentric accretion disk (Whitehurst &; 
King 1991). Cycle-to-cycle changes like the extreme ones observed by Andronov 
et al. (1980, 1992b) in AM Her and MR Ser, respectively, are usually attributed 
to a physical variability of the accretion structure. 

Here we briefly overview the results on unusual irregular and quasi-periodic 
variations at other time scales. 

2 Year-scale variations 

Transitions from "high" to "low" luminosity states in polars (Hudec & Meinunger 
1976) and nova-like variables (e.g. Andronov et al. 1988) are due to accretion 
rate variations. They may be caused by a solar-type activity of the secondary (cf. 
Wenzel &: Fuhrmann 1983), irradiation (King and Lasota 1984) and/or changing 
orientation of the magnetic pole of the white dwarf in polars (Andronov 1987, 
1993). Another appearance of the magnetic activity is an UV Cet-type flare of 
the secondary detected by Shakhovskoy et al. (1993a). 

Year and decade-scale variations seen in MV Lyr (Andronov et al. 1988) 
and V795 Her (Wenzel et al. 1988) may argue for more complicated character of 
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the activity possibly corresponding to a "century"-scale solar variation. Seasonal 
values of the outburst cycle length in dwarf novae may vary smoothly (Bianchini 
1988) or abruptly (Andronov & Shakun 1990), possibly indicating the existence 
of 2 sub-classes (Chinarova & Andronov 1994). Individual cycle lengths show a 
bimodal distribution (Szkody & Mattei 1984). Year-scale waves are also seen in 
low-mass X-ray binaries (Priedhorsky & Holt 1987). 

An "intermediate" luminosity state may also be distinguished in some stars. 
MV Lyr showed "excursions" to it (« 15m) both from "high" (« 13m) and "low" 
(« 17 m -18 m ) states (Andronov et al. 1988). "Outbursts" occurring every ?a 400 
days were different from those observed in dwarf novae, and once a sequence of 
them with a few-day cycle and an exponentially decreasing height was observed. 

An opposite behaviour shows IW And: periods of nearly constant brightness 
are rarely interrupted by periods of activity, when the brightness varies above 
and below the usual value of a day time-scale (Meinunger & Andronov 1987). 

3 Week-scale beat periods 

They are observed in the systems with a photometric period close to an orbital 
one. BY Cam is a magnetic system with a white dwarf synchronizing with the 
orbital motion, and the current value of the "beat period" is « 15 days (Mason 
et al. 1994). Another example is TT Ari, where a 3.76 period was suggested 
(Semeniuk et al. 1987). However, in this system the photometric period is slightly 
shorter than the orbital one, and may be attributed neither to super-humps nor 
to the rotation of the white dwarf (Tremko et al. 1995), and its nature remains 
unclear. 

4 5-7 hour waves in T T Ari 

A secondary hour-scale wave with P = 4n41m was suggested by Wenzel et al. 
(1986) based on the observations obtained during a 1986 campaign. However, the 
data obtained in 5 observatories in 1988 showed 4 other candidate periods, from 
which one "true" value is difficult to choose because the period is longer than an 
usual observational run (Tremko et al. 1992). To study properties of this wave, 
"super-long" runs starting in Japan, continued in Turkmenia and Russia, then 
in Europe and America are needed. Such a campaign was organized in 1994 
and is planned to be continued in October during the coming years by using 
photometric and spectral ground-based and space observations. Particularly, in 
1994, 96 hours of homogeneous observations were obtained by N.I. Dorokhov at 
the Dushak station of the Odessa observatory. Similar secondary waves seem to 
be observed in other systems (cf. Voykhanskaya 1989), and their theoretical and 
observational study is very important. 

5 Sub-hour QPOs 

Recent reviews on rapid variability are presented by Bruch (1992, 1995). Thus 
we briefly point out the most puzzling phenomena. Semeniuk et al. (1987) re-
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ported on the secular decrease of the cycle length in T T Ari from 27 min in 1961 
to 17 min in 1985. Hollander and van Paradijs (1992) argued for a continuation 
of this t rend in 1988 and interpreted these QPO's by interaction of the magne-
tosphere with an accretion disk with slowly changing parameters . Usually the 
cycle length of such variations undergoes cycle-to-cycle changes. Thus a best fit 
value significantly depends on the da ta set used. Tremko et al. (1995) argued for 
few preferred time scales, a t which the peaks at the periodogram occur several 
(but not all) times. 

6 Power-law power spectra 

Aperiodic processes may be characterized by wide power spectra (cf. Box &: 
Jenkins 1970). If QPOs are seen as wide peaks superimposed on a "featureless 
continuum" (cf. Larsson 1985), some types of irregular variability may be char­
acterized by a power-law shape S(f) oc f~y. Terebizh (1992) reviewed cases 
7 = 0 ("white noise"), 1 ("flicker noise") and 2 ("random walks"). Autoregres-
sive processes studied on finite runs correspond to "noninteger" values of 7, as 
well as observations of the real stars AM Her, BZ Cam (Shakhovskoy et al. 1992, 
1993b), HQ And (Andronov et al. 1992a), T T Ari (Tremko et al. 1995). Work 
on other stars is in progress showing the significance of the parameter 7 for 
description of the fast variability. 

7 "Shot-noise" models 

Inhomogeneities of the accretion stream cause rapid variations in CVs. The auto­
correlation function (ACF) for "shot noise" is an exponent, which may be biased 
due to finite length of the run and subtraction of a sample mean (Sutherland et 
al. 1978). Detailed analysis of the influence of the trend removal in general form 
onto the ACF is presented by Andronov (1994). 

Middleditch (1982) and Larsson (1985) reported on second-scale QPOs in ac­
cretion columns in polars, which Langer et al. (1982) interpreted as cyclic changes 
of the structure . Andronov (1987) proposed a model of "oscillating spaghetti". 
At the column base a "boiling-type" instability occurs. Such "bombardment" 
solutions lead to better explanation of the "soft X-ray excess" (Thompson et al. 
1986). 
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