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Abstract.

We have begun a metal-rich planet search project using tfRR-8\nstrument in La Silla, Chile
to target planets with a high potential to transit their hatstr and add to the number of bright
benchmark transiting planets. The sample currently ctnefs100, bright (7.5< V < 9.5) solar-
type stars (0.5 B—V < 0.9) in the southern hemisphere which are both inactiveRlgg < -4.5)
and metal-rich ([Fe/H}> 0.1 dex). We determined the chromospheric activity and Wiwta status
of our sample using high resolution FEROS spectra. We alsoduace the first result from our
HARPS planet search and show that the radial-velocity ang#iof this star is consistent with an
orbiting planetary-mass companion (i.e. Msin0.5M;) with a period of~5 days. We are currently
engaged in follow-up to confirm this signal as a bonafide orpiplanet.
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INTRODUCTION

Since we now have a compilation of over 300 extrasolar ptafeta. exoplanets) a
number of trends and correlations have been found in the Batainstance, Fischer
and Valenti [1] have recently confirmed the overabundanceefallicity for planet
host stars compared with a comparison field star sample @sBiggle homogenious
technique to extract the metallicity values. Bond et al. Haye shown that all heavy
elements they measured for planet hosts on the Anglo-Aisstriglanet Search (AAPS)
were overabundant compared to stars with no planets. isnaet al. [3] and Gonzalez
[4] have shown that there is an overdepletion of lithium iar@t hosts compared with
a field sample. Such trends are extremely important in utal®ilsg the underlying
formation/evolution mechanisms of exoplanets, howewey tire also great tools to use
in the hunt for exoplanets around stars as yet unobserved.

ACTIVITIESAND METALLICITIES
Activities

Radial-velocity precision now reaches down below the 3imig (e.g. |[5]; [6]; [7])
SO we are sensitive to the various motions of the stellarlepee In particular cool
star spots traversing the stellar photospheres can causeeeus scatter in the radial-
velocity timeseries (|8];.19]) or even induce false plamgtsignatures in the data (e.g.
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[1Q]; [172]) if the timeseries is sufficiently coupled to th&ekar rotation. Therefore,
knowledge of the level of chromospheric activity can leachtmore targeted search
for exoplanets as one can target the most quiescent stardréwtethe most precise
signals. We extract the 164k activity index from our high resolution FEROS sample
and target the most inactive stars Rygx < -4.5), ensuring we can reach the highest
level of precisions. Fig. 1 (upper) shows the final distridmtfor our sample of over
350 stars and we confirm the bimodal nature of stellar as&itAlso the majority of
our sample are located comfortably above our planet searople cutoff of -4.50 and
should represent good quiescent radial-velocity targéts.dashed line represents the
best double gaussian fit to the data and has means of -5.00&®&with variances
of 0.10 and 0.13 respectively. The lower panel shows theluas to the fit with their
associated uncertainties and it is found that all but ondref &re located withint1lo

of the fit. This bin mostly contains stars evolving off the maequence and since the
logR' 1k index was formulated for stars on the main sequence|(segi{b2jy be gravity
dependent and not fully applicable to such evolved stars.

Metallicities

As mentioned above, the early discovery of the metal-rictuneaof planet hosts
([26]), which is described in the framework of the core atiore scenario of planet
formation (e.g.![17];![18]), has made us rethink the way stae selected for planet
search projects. We measured the metallicity ([Fe/H]) aheaf our target candidates
and then extracted a subset of these which have [Fe/H]1 dex for our HARPS
planet search project. The final distribution of metali@stin our sample is shown in the
upper plot of Fig. 2, and it is clear that the distribution e the metal-rich regime.
This is due to a bias introduced in our initial sample setectvhere some stars with
photometric metallicities in the extreme metal-rich domaere added to the FEROS
sample to help increase the number of spectroscopicakymé@ied metal-rich stars and
helping to give rise to the current sample of 100 planet $etngets. The other three
plots represent distributions from other works ([13] (upmeddie); [14] (lower middle);
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[15] (bottom)). The Valenti & Fischer sample peak in the metzh regime also, again
due to a metal-rich bias in their sample since they includiestars on the AAPS, Keck
and Lick planet searches. However, both the lower two plotsifNordstrém et al. and
Gray et al. peak in the metal-poor regime, with the Nordsteiral. sample peaking at
the most metal-poor value. Given that they had the most katieadly unbiassed sample
this should better represent the metallicity distributddthe galaxy for solar-type stars
and highlights why we included a number of photometricallgtahrich stars to help
bias our distribution into the metal-rich regime and inseaur target sample.

CURRENT HARPSRESULTS

We began observations on HARPS in late 2006 and to date wehzal/€0 nights of
time to compile a baseline of velocities, weed out spectpiscbinary signatures and
target potential planetary signals in the data. We folloantiethodology of Fischer et al.
[19] by observing three data points for each star and thesalgsampling any potential
planetary induced signatures. Over our 20 nights of ob§ensawe have obtained three
data points for almost all of our sample. Currently, 30% af sample show candidate
planetary signatures, with nearly half of these appeanrtate short period orbits.

Fig. 3 shows an example phase folded Keplerian curve for dreuotarget stars
using SystemicHt t p: / / okl 0. or g). Itis clear that the important periastron passage
has been well constrained. The eccentric signal was repeadin both epochs, split
by over 4 months, showing it has been coherent for at leasttithie, arguing against
the activity hypothesis. However, we are currently engagdadllow-up of this object
to confirm that the signal is due to an orbiting planet and @t t any photospheric
activity cycles like star spots.
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FIGURE 3: The phase folded Keple-
rian fit to the exoplanet candidate host.
The Keplerian has a period ef5 days
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