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The first exoplanet discovered in 1995 was 51 Peg b and we know the exoplanet as a Hot Jupiter (HJ). Since
then, hundreds of HJs have been discovered. The discovery of HJs have advanced the theory of planetary
formation and evolution as well as the comprehension of statistical properties of exoplanets. The formation
and orbital evolution of HJs, however, remain unclear.

To explain the formation of HJs, there are two contending hypotheses of mechanisms - gas disk migration
(GDM) and high eccentricity migration (HEM). Although both GDM and HEM can reproduce the observed HJs
to a certain extent, the timescale over which the HJs are formed is quite different. While with GDM it
takes less than 10 million years (Myr) for an HJ to form, with HEM it takes several hundreds of Myr. In
spite of the vastly different timescales, it is still unclear which of the mechanisms is responsible for
the formation of HJs. This is mainly because most of the HJs discovered revolve around old stars (several
Gyr) and thus, sufficient information on planets orbiting around younger age stars is not available
Transit observations have discovered more number of massive HJs (MHJs) orbiting F-type dwarfs than those
orbiting G-type dwarfs. According to several theoretical studies, MHJs around G-type dwarfs can be
considered to have been engulfed by a central star over several Gyr due to tidal interactions. However,
the paucity of MHJs orbiting G-type stars is stronger than that theoretically predicted, which indicates
the possibility that either MHJs are originally less likely to form or get engulfed by the central star
due to strong tidal interactions. Planet discovery around young stars can help to reveal whether this
paucity of MHJs is caused by the orbital evolution of planetary systems and subsequent engulfment or low
probability of MHJ formation

To investigate the formation and orbital evolution of HJs, we conducted a radial velocity (RV) survey
of young stars in the Pleiades open cluster (~0.1 Gyr). In November and December 2017, we observed thirty
Pleiades member stars at the Okayama Astrophysical Observatory (0AO) with High Dispersion Echelle
Spectrograph (HIDES). We computed four activity indicators (FWHM, Vspan, Wspan and S;,) as well as the
RVs, which further enabled us to evaluate and mitigate the RV variations caused by the host stars’ surface
modulation. We found that the RVs of several stars were influenced by stellar activities. In particular,
several stars showed significant RV variations. Based on the analysis of stellar activities, we found
that these RV variations were caused by stellar activities, and concluded that no planet candidates were
detected from our observations. For the stars exhibiting RV variations caused by stellar activities,
corrections to reduce the stellar intrinsic RV variations were performed. We also derived the relations
between RMS of RVs and activity indicators, and found that FWHM, Vspan and Wspan were useful indicators
to estimate the stellar activities.

We performed a statistical analysis on our sample. For this, firstly, we determined the detection limits
for each of the samples and derived the search completeness of our survey. Based on the search completeness,
we ruled out the probability of existence of massive HJs with orbital periods between 1-5 days. Next,
we determined the planet occurrence rate from our survey and set the upper limit for the planets with
masses 1-13 My, and period 1-10 days

To set a more stringent constraint on the planet occurrence rate, we combined the result of our survey
with those of other surveys targeting open clusters with ages between 30-300 Myr. To take into account
the different detection sensitivities, we divided the sample planet mass range into three: 1-5, 5-13,
and 13-80 My;,. As for the mass range of 1-5 M;;, our result was consistent with the occurrence rate for
field stars and M 67 open cluster. As for the mass ranges of 5-13 and 13-80 M;;, we were able to set a
strong constraint on the planet occurrence rate.
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