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Abstract. In this study, we present an orbital solution for precise radial ve-
locity (PRV) measurements of HD 5624. We obtained high resolution spectro-
scopic data using the Coude Echelle Spectrograph (CES) equipped with an
iodine (I3) absorption cell to the 1.5 m RTT150 telescope at TUBITAK Na-
tional Observatory (TUG) and performed a spectroscopic analysis to obtain
orbital parameters. The best fit Keplerian orbit was obtained with an eccen-
tricity of e = 0.64, the mass of the companion is less than 0.5M and a period
of P = 2392 days.
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1. Introduction

Since the first discovery of a planetary companion around a solar-like star in
1995 (Mayor & Queloz, 1995), more than 3700 exoplanets have been discovered
(see http://exoplanet.eu/) and their number is still increasing every year.
However, many exoplanet surveys have been focused on G and K type main
sequence stars. However, planetary systems in more massive stars, especially
around intermediate-mass stars (1.3—5Mg), are particularly important for im-
proving the giant planet formation theory and constraints on the time scale.
Also, planets around intermediate-mass stars provide a snapshot of the changes
in a dynamical configuration of the planetary system during evolution of the
host star. Based on this motivation, we started in 2007 a precise Doppler survey
at TUG within the framework of an international collaboration between Turkey,
Russia, and Japan. For the past ten years, we have been monitoring the RV mea-
surements of 50 G—K type giants and found that a few stars show significant
radial velocity variations between 1 and 10 kms™! (Yilmaz et al., 2017).

In this study, we present precise RV measurements and preliminary orbital
characteristic of the HD 5624 giant star for the first time.
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2. Observations and data reduction

PRV observations of HD 5624 were obtained using the CES equipped with an
Is-cell to the 1.5 m RTT150 telescope at TUG. The CES spectra covered a
wavelength region from 3500 A to 8000 A, with resolving power R ~55000. We
obtained signal-to-noise ratios S/N = 70-120 per pixel, with an exposure time
of 1800 seconds for the target.

The extraction of echelle data from raw CCD images was carried out using
the IRAF software packages in the standard way. Following the data reduction,
precise RV measurements of the target were derived from the observed star +15
spectrum using a specific IDL code, which is based on the analysis technique
described by Butler et al. (1996).
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Figure 1. The radial velocities and the best Keplerian orbit (solid line) for HD 5624.

3. Analysis

RV data of HD 5624 show a variability of about 5 kms—!, which indicates that
this star is most probably a spectroscopic binary. There are no clear spectro-
scopic indications for binarity of this star in the literature before. Therefore, we
performed the Lomb-Scargle (L-S) periodogram analysis to search for period-
icity in the observed RV data first and found a significant periodicity at 2400
days, with a confidence level higher than 99.9% .

In order to obtain orbital parameters of the target, we used the RVLIN code
(Wright & Howard, 2009). The best fit Keplerian orbit was obtained with an
eccentricity of e = 0.64 and a period of 2392 days by estimating the stellar mass
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Table 1. Orbital parameters for HD 5624.

Parameter value error
P (days) 2392 4.5
K1 (kms™) 7.73 1.19
e 0.63 0.06
w (deg) 2.45 0.76
T, (BJD-2450000) 8383.56 4.31
a (AU) 4.62 0.07
RMS (ms™!) 15 -

to be 1.85 My . Uncertainties of the orbital parameters were derived using the
bootstrapping procedure (see Table 1). The rms of the residuals to the best
Keplerian fits are about 15 ms~!, which is in the agreement with our radial
precision.

4. Conclusion and discussion

It has been understood from the RV measurements of this star that the target
shows extremely large RV variation. The analysis of the RV measurements in-
dicates that the most likely origin of the observed periodicity is the Keplerian
motion of the companion. This star is most probably a member of a binary star.
The mass of the companion is less than 0.5M and has a highly eccentric (e
~0.64) orbit. The derived orbital parameters are listed in Table 1.
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