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Abstract. We have performed a search for a magnetic field on the yellow subgiant η Boo using the circularly polarized spectra obtained at 

the Crimean Astrophysical Observatory over 50 nights in 1999 – 2014. Statistically significant magnetic field has been detected on η Boo over 5 

nights only.  These significant magnetic field values are all in range from –3.2 ± 0.9 G to 18.0 ± 5.1 G. It is difficult to decide whether these val-

ues are part of a large-scale component varying with a rotation cycle or come from active region growth and decay.  

1. INTRODUCTION 

η Boo (HD 121370, HR 5235, G0 IV) is a yellow subgiant, which main stellar pa-

rameters are presented in Table 1. The convective envelope of η Boo is expected to 

be very thin, containing less than 1% of the total mass of the star (van Belle et al. 

2007). The star has overabundances of Si, Na, S, Ni and Fe, it has been considered 

as super-metal-rich by Feltzing & Gonzales (2001). Hempelmann et al. (2016) 

measured rotation periods of solar-like stars by studying of periodic CaII H+K S-

index variability. They found for η Boo the rotation period 2.946 ± 0.008 d, but 

with low significance between 2 and 3σ. The S-index 0.144 ± 0.005 was also esti-

mated by them. They noted the long-term nonlinear trend in their time-series of 

the S-index measurements and concluded that ―sources of variability other than 

the stellar rotation must exist. Because of the shortness of the time series, it is dif-

ficult to decide whether these fluctuations are part of the longterm stellar activity 

cycle or come from active region growth and decay‖. We present a preliminary re-

sult of our study of the magnetic field on η Boo based on own spectropolarimetric 

observations.  

2. OBSERVATIONS 

Spectropolarimetric observations of η Boo were carried out over 50 nights from 

1999 to 2014 with the 2.6 m reflector ZTSh at the Crimean Astrophysical Obser-

vatory using the longslit spectrograph (45 nights in 1999-2013, spectral resolution 

R ~ 30000) and echelle spectrograph ESPL (5 nights in 2014, spectral resolution R 

~ 57000). The calculation of the magnetic field on η Boo was carried out with the 

procedure discussed in detail by Butkovskaya & Plachinda (2007).  

3. RESULTS 

In Figure 1 the magnetic behavior of η Boo in 1999 - 2014 is presented. We regis-

tered statistically significant longitudinal magnetic field Be over 5 out of 50 nights 

only. These significant magnetic field values are all in range from –3.2 ± 0.9 G to 

18.0 ± 5.1 G. It is difficult to decide whether these values are part of a large-scale 

component varying with a rotation cycle or come from active region growth and 

decay.   

Figure 2 shows that most of the our magnetic field Be  measurements falls within 

the interval from about –5 to 10 G and averaged over the whole data series ‹Be › = 

1.9 ± 1.9 G, whereas the averaged error ‹σB › is ~5 G. 

To test the 2.9 d rotation period suggested by Hempelmann et al. (2016) we ana-

lysed our magnetic time-series using Period04 (Lenz & Breger 2005). We found 

no any suitable period close to the above-mentioned.  

We believe that long-term and more precise observations (with errors ~1 G) are 

needed to identify and separate the large-scale and possible small-scale compo-

nent, refine the rotation period and search for the activity cycle of the star. 

 

Table 1. Stellar parameters of η Boo. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Longitudinal magnetic field on η Boo in 1999—2014. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Distribution of the magnetic field Be (top panel), its errors 

σB (middle panel) and signal-to-noise ratio Be / σB  (bottom panel).  
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Parameter Value Reference 

Sp. Type G0IV SIMBAD 

V 2.68 Hipparcos 

B - V 0.580 Hipparcos 

Teff (K) 6030 ± 90 Carrier et al. (2005) 

log g 3.817 ± 0.016 van Belle et al. (2007) 

v sin i (km s-1) 11.8 Schroeder et al. (2004) 

[Fe/H] 0.25 Feltzing & Gonzales (2001) 

ξt (km s-1) 2.00 Feltzing & Gonzales (2001) 

M/M


 1.57 ± 0.07 Carrier et al. (2005) 

R/R


 2.672 ± 0.028 van Belle et al. (2007) 

L/L


 8.89 ± 0.16 van Belle et al. (2007) 

t (Gyr) 2.67 ± 0.10 Carrier et al. (2005) 


