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Abstract
In this work we use the derived precise stellar parameters for the FGK stars in a volume limited sample followed by the HARPS spectrograph from 
extra-solar planets survey. The derived metallicities in this sample reveal a somewhat different distribution profiles, for the present planet hosts, but 
still indicates the already know higher frequency of planets observed for the most metal rich stars. We combine the results derived in this sample 
with the one from CORALIE survey to present the largest homogeneous spectroscopic study of the metallicity-giant planet relation. We use the full 
sample to analyse the planet frequency for different planet mass regimes.

1. The samples of stars and planet hosts

The spectroscopic stellar parameters and 
metallicities ([Fe/H]) were derived as in previous 
works (Sousa-2008, Sousa-2011). The method is 
based on the equivalent widths (EWs) of Fe I and 
Fe II weak lines, by imposing excitation and 
ionization equilibrium assuming LTE. 

We used the 2002 version of the code MOOG 
(Sneden-1973) and a grid of Kurucz Atlas 9 plane-
parallel model atmospheres (Kurucz-1993). The 
EWs were automatically measured with the ARES 
(Sousa-2007). The parameters are available online 
at CDS.

Figure 1. Metallicity distributions for the CORALIE sample (top panels), the HARPS sample presented in this work (middle 
panels), and the union of the two samples (bottom panels). The left panels shows the full samples distribution of [Fe/H], while the 
center plots for each sample shows the planet host [Fe/H] distribution. The right plots shows the frequency of planets for [Fe/H] bin. 
This shows an evident higher probability of finding planets around metal-rich stars.

In Fig 1 we show the metallicity distributions for the samples presented in Table 1. They all show a 
similar shape and represent the stellar population in the solar neighborhood. The [Fe/H] distribution of 
the planet hosts is, as seen in the past, very different from that of the full sample, being more metal 
rich. The probability of belonging to the same distribution according to a Kolmogorov-Smirnov test is 
nearly zero in all cases.  

Figure 2. Planetary mass distribution in log scale, 
illustrating the two evident peaks at two distinct planet mass 
regimes, the neptunian mass and the jupiter mass planets. 
This was already found in the review of Udry et al. 2007.

Figure 3. Metallicity distribution and respective frequency for the planet host with the 4 different planet mass regimes described in Figure 2.
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27
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This HARPS sample is an extension of the CORALIE planet search sample (Udry et al. 2000) 
allowing to complete the sample with fainter and more distant stars. We construct the largest uniform 
volume limited sample by combining both the HARPS and CORALIE volume limited samples. This 
includes most southern FGK dwarfs in a volume of ~ 60 pc around the Sun.

In Fig. 3, we have only considered the mass of the most massive planet present in the system. For interval A, which contains stars with giant planets we detect the higher frequencies for the more metal-rich stars. In this 
case, we fit a power law to the histogram of the planet frequency. The fitted function is giving by: 

Pplanet = 0.038 [(NFe/NH)/(NFe/NH)]2.58,

which is not very different from the one presented in Valenti & Fischer (2005) with the coefficients (0.03, 2). Although in our case, the fitted power law does not appear to reproduce the very rapid increase in frequency 
around the 0.2 [Fe/H] bin. This rapid increase is clearly evident, and may represent a discontinuity in the planet formation efficiency as a function of [Fe/H].

We also present the metallicity distribution and planet frequency for the other intervals (B, C, and D). It is interesting to note a gradual increase in the mean metallicity of each interval as we increase the mass of the 
planets. This may indicate that there is some superposition of the two groups of planets in the mass bins. We can also infer from this observational result that the metallicity distribution of the Neptunian hosts is rather 
flat compared to that of the stars hosting jovians. This evidence illustrates once again the possible difference between the formation of Neptune-mass planets and Jupiter-mass planets as already noted in Sousa et al 2008, 
and Udry et al. 2007, which is supported by theoretical models based on the core accretion idea (Mordasini et al. 2009).

2. Planet Host Frequency: testing the planet mass - [Fe/H] dependence

Table 1. The table shows the total number of stars in each 
sample and the number of planet hosts. It also shows the 
typical distance of the stars in each sample. The planet 
hosts were carefully selected to include only the stars that 
have confirmed planets.
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