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T Tauri stars (TTS) are young pre-main sequence objects of low mass (M < 2 Mg),
located in star forming regions. During the first ~ 10 Myr of their evolution TTS are
surrounded by circumstellar disks, where processes of planet formation are going on.
TTS are distinguished by irregular light variability and the characteristic emission line
spectrum of low excitation. The light variability of TTS with accretion discs is caused
by three processes: obscuration of stellar light by dust clouds in the circumstellar disc,
variable mass accretion — infall of matter from the disc to the stellar surface, and cool
magnetic spots which often cause rotational modulation of stellar brightness (Herbst et
al. 1994).

RW Aur A is one of the brightest TTS, located in the Taurus-Auriga star forming
region at the distance of 140 pc. It is a K1-K3 star of about solar mass (1.4 My) with
strong emission line spectrum and clear signatures of accretion and wind (Petrov et al.
2001, Alencar et al. 2005). RW Aur is a visual binary with a separation of 174 between
A and B components. The secondary, RW Aur B, is a TTS of lower mass, 0.8 M, and of
later spectral type, K7. It is nearly a weak-line TTS, with Hov equivalent width of ~ 7 A,
which indicates a low rate of mass accretion. The B component is also a binary with
separation of (712 and mass of the secondary below 0.045 M, (Ghez et al. 1997).

RW Aur has been intensively observed photometrically during ~ 50 yr. The range of
visual light variability is typically from V=10"0 to V=12"0 on a time scale of a few days.
The first long-lasting dimming event was recorded in 2010, when the star faded by about
2™ and remained in a low state with some fluctuations during several months. Rodriguez
et al. (2013) presented a detailed investigation of this phenomenon and concluded that
the star was obscured by a distant cloud, supposedly a remnant of tidally disrupted disc
of the star. Recently, Dai et al. (2015) performed MHD simulations which reproduced
the morphology of the molecular cloud around RW Aur as a result of tidal encounter with
the secondary star.

In 2014 the dimming event repeated: RW Aur A faded by ~ 3™ and has remained
in the low state until now (April 2015). Resolved photometry of the two components
was made by Antipin et al. (2015) in November 2014. They showed that RW Aur A
underwent a grey extinction in U BV R bands. The secondary component was found to be
variable within ~ 1™. Resolved spectroscopy of the two components in December 2014
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(Petrov et al. 2015) showed that the emission line spectrum of RW Aur A remained as
usual, but the wind features in some resonance lines have increased considerably. The
spectrum of the secondary remained unchanged. The authors proposed that the dimming
might be caused by extinction of light in a dusty wind of the primary component.

In this paper we present results of infrared (IR) photometry of RW Aur in 2010-
2015, which provides additional information about the cause of the dimming events. IR-
photometry of RW Aur was carried out at the 125-cm telescope at the Crimean observa-
tory of the Moscow University. InSb-photometer with a standard JH K LM system was
used. Technical parameters of the photometer, methods of observations and calculations
of magnitudes were described in details by Shenavrin et al. (2011). The star BS 1791
was used as a photometrical standard. Its JK magnitudes were taken from the catalogue
of Johnson et al. (1966), and H LM magnitudes were calculated from relations given in
Koornneef (1983). The standard error of the measured magnitudes of RW Aur is about
002 in JH KL bands, and about 0705 in M band. In our observations, the A and B
components of RW Aur were not resolved.
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Figure 1. Light curves of RW Aur in JHK LM bands in 2010-2015. Note the brightening of the star
in L and M bands, while fading in JH K bands.

Fig. 1 shows the IR light curves of RW Aur in 2010-2015, starting from the very end
of the dimming event of 2010 and covering the dimming event of 2014-2015. Comparison
of spectral energy distribution in the bright and low states of RW Aur is shown in Fig. 2.
The UBV RI data at the bright state are from our Crimean database.

Note the different slopes at 2-5 pm (K LM bands) at low and bright states, indicating
appearance of additional source of IR-radiation when the star has faded in visual range.
This additional flux can be attributed to radiation of hot dust at the temperature of
about 1000 K. The IR source is most probably associated with the primary component
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Figure 2. Spectral energy distribution in bright and low states of RW Aur. The flux scale is log A\F'(\),
in units ergem™2s7!. Open circles — UBV RI and JHK LM photometry in bright state of 2013, filled
circles — JHK LM photometry in the low state of 2014—2015 (JD 2456965 — 2457104), triangles —
resolved photometry of A and B components of RW Aur in the low state of 2014 (JD 2456975), from
Antipin et al. (2015). The solid curve is the Planck function (T=1000 K) fitting the additional flux in
K LM bands during the dimming of 2014-2015.

(RW Aur A), because the secondary is much fainter in K band: at normal brightness of
the primary, the K magnitude of the secondary was ~ 16 fainter (Eisner et al. 2007).

Hot dust is present in the inner regions of accretion discs of TTS, at the distance
of about 0.1 AU, where the dust is near the temperature of sublimation, 1500-2000 K
(Millan-Gabet et al. 2007). From IR-interferometry of RW Aur the inner radius of the
dusty disc was determined as 0.10-0.23 AU (Akeson et al. 2005; Eisner et al. 2007). If
dimmings of RW Aur at the optical wavelength were caused by extinction of light in a
distant cloud, as was suggested by Rodriguez et al. (2013), one would expect that not
only the central star is obscured, but the inner disc is too, at least partly, is screened by
the cloud, like, e.g., in V2492 Cyg, where occultation of the central star and the inner
disk causes large amplitude variations in optical and IR bands (Hillenbrand et al. 2013).
In RW Aur, the observed increase of the IR flux during the deep dimming event of 2014
is not compatible with the hypothesis of a distant cloud. Most probably, the extinction
of starlight is due to the same dust which radiates at 3-5 um, not far from the star.

Light variability related to dusty clouds in the circumstellar disks is usually observed in
UXors — intermediate mass pre-main sequence stars of earlier spectral types as compared
to the low mass TTS. Correlated variations in optical and near-IR bands were observed
in some UXors, while others demonstrated anti-correlation (Shenavrin et al. 2012). The
variations similar to that shown in Fig. 1 were observed in the UXor type stars UX Ori and
AK Sco (Hutchinson et al. 1994). Explanation of this kind of variability was suggested by
Grinin et al. (2009) for another UXor, V1184 Tau, in the context of the model of accretion
disk with the puffed-up inner rim in the dust sublimation zone. The authors supposed
that an enhancement of the accretion results in increase of geometrical thickness of the
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rim and the dusty atmosphere of the inner disk, which obscures the starlight. At the same
time, the near-IR radiation from the inner rim remains the same or even increases.

Although this model is natural for an UXor, it is questionable whether it can be applied
to a later spectral type TTS. Another point is that the disk plane of RW Aur A is inclined
by between 30 to 45 degrees to the line of sight (Cabrit et al. 2006). It was shown by
Rodriguez et al. (2013) that with such inclination the inner rim can hardly obscure the
star. And, finally, the emission line spectrum of RW Aur A has not changed during the
dimming event, i.e. the accretion rate remained as usual. Nevertheless, a hot dust in
atmosphere of the inner disk is the most probable agent which obscures the star and
radiates in near-IR. Petrov et al. (2015) revealed the enhanced wind features during the
dimming event of RW Aur A. Note, that inclination of the star is close to the opening
angle of a conical wind (Romanova et al. 2009). We suggest that the hot dust, responsible
for the dimming event, was carried into the wind of RW Aur A, streaming from the inner
disk towards the observer.
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