
The nature of the giant flare star HD347929 detected with MAXI/GSC

A.Kawagoe1,Y.Tsuboi1,Y.Sugawara1,Y.Maehara2,O.Hashimoto3,
S.Honda4,K.Morihana4,R.Iizuka5,M.Higa1,

R.Usui6,H.Negoro7,and MAXI team

1 Chuo University, 1-13-27 Kasuga, Bunkyo-ku, Tokyo 112-8551, Japan
2 Kiso Observatory, Institute of Astronomy, School of Science,

The University of Tokyo 10762-30, Mitake, Kiso-machi, Kiso-gun, Nagano 397-0101, Japan
3 GAO 6860-86 Nakayama Takayama-mura Agatsuma-gun Gunma-ken, Japan

4 Hyogo University, 2301 Sinzaike, Hiraoka city, Kakogawa, Hyogo, Japan
5 JAXA, 2-1-1 Sengen, Tsukuba, Ibaraki 305-8505, Japan

6 Tokyo Institute of Technology 2-12-1 Ookayama, Meguro-ku, Tokyo 152-8551, Japan
7 Nihon University, 1-8-14 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8308, Japan

E-mail(AK):kawagoe@phys.chuo-u.ac.jp

Abstract

With MAXI/GSC, we have unexpectedly detected X-ray flares from a K2 type variable star HD347929
twice, since MAXI was launched. HD347929 is listed in the ROSAT Bright source catalog, but the flares
have never been detected before MAXI. The two flares occurred on 2010 June 27th and 2013 May 20th.
Both flares had X-ray flux of 1×10−9 ergs s−1cm−2 in the 2–20 keV band.
HD347929 has a large amplitude in optical variation of about 0.5 mag. A star with such large optical
amplitude is quite limited to the most active stars even in the magnetically active stars (RS CVn stars, T
Tauri stars, and dMe stars). However, the variation period of HD347929 (34 days) is significantly longer
than the typical period of such active stars, 2–7 days. In general, short rotation period is thought to be an
essential parameter to amplify magnetic fields, as well as deep convection zone. Then this source might be
a counterexample for the scenario.We will discuss the nature of the flare source, using recently obtained
optical data.
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1. HD347929

The HD347929 is a K2 type variable star. It is listed in
the ROSAT Bright source catalog (Voges et al. 1999).
The parameters are listed in Table 1. The distance and
type of the source are not well determined.

Table 1. The basic data of HD347929.

R.A.,Dec (18 07 24.117 +19 42 22.8)(J2000)
Spectral type K2 (Hog et al. 2000)
Distance[pc] 149(±76.8) (Hipparcos)

214(+215,-92.0) (Ammons+ 2006)
Teff [K] 4525

2. Observations and Results

2.1. MAXI

The MAXI has two scientific instruments: Gas Slit Cam-
era (GSC) (Nakahira et al. 2009) and the Solid Slit
Camera (SSC) (Tomida et al. 2010). The GSC con-
sists of twelve one-dimensional position-sensitive propor-
tional counters in the 2–20 keV ranges, while the SSC is
composed 32 X-ray CCD cameras with energy of 0.5–12
keV. The GSC observes two different directions (horizon-
tal and zenithal direction) with an instantaneous field of
view of 3◦ × 160◦ each covered by six cameras.

With MAXI/GSC, we have unexpectedly detected X-
ray flares from a K2 type variable star HD347929 twice,
since MAXI was launched. Any other flares have not
been detected before MAXI from this source. The two
flares occurred on 2010-06-27 and 2013-05-20. Both
flares had X-ray flux of 1×10−9 ergs s−1cm−2 in the
2–20 keV band. Fig. 1 & 2 shows the light curves.
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Fig. 1. Fig.1. The MAXI/GSC light curve of HD347929 in 2-20 keV
band on 2010-06-27

Fig. 2. Fig.2 The MAXI/GSC light curve of HD347929 in 2-20 keV
band on 2013-05-20

2.2. Optical monitoring

Kiso/Kyoto Wide-field Survey (KWS) is optical moni-
toring instrument in the V-band. We used the archive
observation data from 2013-03-19 to 2013-05-02.
Fig 3 shows the light curve. The light curve of HD347929
is fit with a sin curve. Then the amplitude of 0.5 mag and
the rotation period is 33 days are obtained. HD347929
has the longest rotation period in the flare stars detected

Fig. 3. The optical light curve of HD347929 obtained with KWS

Fig. 4. The Rotation Period of flare stars detected with MAXI

with MAXI (Fig. 4). If it is due to the rotation of the
starspot with black color simply, the starspot is to oc-
cupy 37% of the stellar surface.

3. Discussion

In general, short rotation period is thought to be an es-
sential parameter to amplify magnetic fields, as well as
deep convection zone. Then this source might be a coun-
terexample for the scenario.
The distance of HD347929 is not well determined, but
the flux tells us that the flare is the largest in stellar
flares with LX ∼ 5 × 1033 ergs s−1, when the distance is
larger than 200 pc.
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