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Abstract

Young Stellar Objects (YSOs) are known to show extremely large flares. Although magnetic origin is
suggested, as the solar flares, the large difference in the Emission Measure by orders of magnitude cannot
be explained easily. We carried out simultaneous multi-wavelength observations of a YSO, V773 Tau twice,
to address such questions. V773 Tau is one of the most famous X-ray and radio flaring YSO with high
luminosity, and is known as a young binary system where the amplitude of radio flares varies in accordance
with an orbital period of 51.1033 days.

In the first campaign, Suzaku was used, and in the second one, Swift was used, for X-ray observations.
During the second observation, at the periastron passage in which the radio-flaring amplitude is max, we
successfully detected one of the strongest flare in the radio band, as we expected. At the same time, we
confirmed the reduction of the light in the UV and optical wavelengths. This might be the first detection
of the Coronal Mass Ejection occurred on the other stellar objects than the Sun.
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1. Steller flares and V773 Tau

The dynamic X-ray flares in many active stars are sug-
gested with the magnetic origin as the solar flares. The
amplitude is 102 − 106 times larger than that of solar
flares. Among the wide varieties in active stars, the com-
mon is suggested that the large flares are attributed from
the big loop. However, the mechanisms and structures
are still mystery.

The young binary system V773 Tau is known for
the active weak-lined T-Tauri star with dynamic X-ray
flares. The record luminosity is ∼ 1033 ergs/s which is
among the highest X-ray luminosities for pre-main se-
quence stars (Tsuboi et al. 1998). From the radio mon-

itoring, V773 Tau shows remarkable flaring activity just
before periastron passage with the orbital period of 51
days (Massi et al. 2002). A possible mechanism of radio
flares is related to the interaction of the binary system.

To reveal the uniform mechanism of large flares, we
have approached simultaneous multi-wavelength obser-
vations of V773 Tau around the periastron passage.

2. Simultaneous multi-wavelength observations

We approached simultaneous multi-wavelength observa-
tions of V773 Tau in twice on Jan and Dec 2011 around
the periastron passage with X-ray, UV, Optical, IR and
Radio. The participated observatories are listed in Tab.
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Table 1. List of participated observatories. The columns of ”1st” and ”2nd” means the observed time of Jan and Dec 2011, respectively.
The symbol ”o” means the participated observatory. At the 1st observations, almost observatory has no data because of bad weather.

Band Observatory Memo 1st 2nd
X-ray Suzaku 82 ksec o —

Swift XRT 1x20 ksec — o
UV Swift UVOT UVW2 — o
Optical NAOJ Okayama 188cm Low dispersion o —
Spectroscopy Gunma A.O. 1.5m High dispersion o o

kyoto-sangyo U. 1.3m Low dispersion o o
Bisei A.O. 1.1m High dispersion (Ha) o o
1 points (40cm) Low dispersion o o

Optical NAOJ Ishigaki-jima 1m G, R, I o o
Photometry Nishi-Harima A.0. 60cm U o o

5 Points (∼20cm) U, V, B, R, I, Ha o o
IR Photometry Nishi-Harima A.O. 2m J, H, K o o
Radio NAOJ Nobeyama 45m 98, 64, 43, 23 GHz o o

1 including many observatories and amatours in Japan.

3. Results

Fig. 1. Results of multi-wavelength observation of V773 Tau on Dec
2011. The Red line is shown in the periastron passage.

We found that the flares with multi-wavelength were
complicated differently from the general model of so-
lar flares. At the first time (Jan 2011), one flare was

detected with X-ray and optical almost simultaneously,
however, bad weather prevented almost observations.
The X-ray luminosity is 2 × 1031 erg/s, which has the
medium amplitude. The flare might be the white-light
flare because of optical detections with Rc-band.
At the second time (Dec 2011), two flares were de-

tected with radio and X-ray, respectively (Fig. 1). At
the time of the radio flare (”Phase 2”), the luminosity is
80 mJr, which is one of the biggest radio flares. However,
the light curve of X-ray was not changed, and UV and
optical were faintly darken mysteriously. At the ”Phase
3”, the typical flare was detected with the X-ray lumi-
nosity of 1 × 1031 erg/s. Then, the Radio and Ha are
also brighten slightly.
On the other hand, the optical cyclic variation is due

to the in and out of solar spot by rotation. The period
is ∼ 3 days, same as the rotation period. The solar spot
estimated by the amplitude is the big size with ∼ 20%
of stellar surface .

4. Discussion — CME

We notice the UV and Optical reduction at the radio
flare of ”Phase 2”. The phenomenon might be due to
the something ejected by the flare. We estimated the
physical parameters of ejecta assuming that the ejecta
covers half of stellar surface. The column density is 4×
1020 cm−2 with the ∆(B − V ). The mass is 1 × 1020

g. The velocity is ∼ 500 km/s with the UV reduction
time of 2 hours. This might be the first detection of
the Coronal Mass Ejection (CME) occurred on the other
stellar objects than the Sun. The mass is 10000 times of
solar CME.
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