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Abstract. Astrometric, kinematic, spectroscopic and internal stellar
structure data of 59 out of 102, extra-solar planet stars (thereafter ESPs),
as yet discovered, are herewith discussed. The remaining 43 have been dis-
carded, because they are not yet subjected to detailed spectroscopic anal-
yses. The assembling of true physical parameters of ESPs has been made
with the help of the Hipparcos and the [Fe/H] Catalogues.The retained 59
ESPs , could be divided into three sub-samples: midly metal poor, metal
normal and metal enriched ESPs. Three observational (logTejj, Mbol)
diagrams for each of the metallicity groups have been constructed and in-
terpreted with the help of theoretical HR diagrams, computed for metal-
poor, metal-normal, and metal-rich internal structure models.The age
of 47 evolved ESPs of the sample has been estimated from the relevant
isochrones. Even if the age difference between some of the ESPs is great,
(from 1 to >12 Gyr) stars as young as the Hyades (670 Myr) have not
been found. ESPs are biased towards metallicities higher than solar. In
this sample the number of ESPs with metallicity [Fe/H]>O is 2.4 times
the number of ESPs with [Fe/H] < 0, whereas the proportion is roughly
inverted in a sample of non ESPs.

1. Introduction

The author of this paper is not involved in the discovery of extra solar planets,
but is very much interested in their parent stars, and thinks that a comprehen-
sive study of ESPs is still worthwhile today, in spite of their robust literature.
The parent stars can furnish precious informations on the kinematics, chemical
composition, physical structure, degrees of evolution and, consequently, ages of
the observed planetary systems. For example how great is the spread of the
space velocities, chemical composition, and age, for these stars? Are we allowed
(Cayrel de Strobel et al. 1981; Cayrel de Strobel et al. 1989; Friel et al. 1993),
to call most of them solar analogs?

The 102 ESPs, (Schneider 2000) known at the epoch of our lAD Sympo-
sium 219 (July 2003),are all contained in the Hipparcos Catalogue, (ESA 1997),
whereas only 59 ESPs where found in the edition 2001 of the [Fe/H] Catalogue
(Cayrel de Strobel and Soubiran 2001), and in some recently published papers,
as: (Gonzalez et al 2001; Santos et al 2003). This signifies that only a little more
than 50% of the already discovered ESPs have effective temperature, spectro-
scopic gravity, chemical composition determined by means of detailed spectro-
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Figure 1. Left: HR diagram of 6 metal-poor ESPs. Right: HR dia-
gram of 26 ESPs of solar metallicity.

scopic analyses, whereas the distances of the 102 ESPs are all well known, thanks
to Hipparcos. A good number of the 59 ESPs have been analyzed in detail more
than once. In the following, we only concentrate on these 59 ESPs, because, even
if their number is not very large, these stars were not only stars with planets,
but have reliable atmospheric parameters. Sect. 2 discusses three observational
HR (logTeff' MboZ) , diagrams, obtained for metal-poor ([FejH]<-0.15), metal-
normal (-0.15<[Fe/H]< 0.15), and metal-rich ([FejH]>0.15) stars of the sample.
These diagrams were compared to 3 theoretical (log Tef!' MboZ) diagrams com-
puted with a grid of metal-poor, metal-normal, and metal-rich models with the
CESAM code (Lebreton 2000). The interest in using the CESAM code is that,
in it, the Sun is the calibration star and becomes the exact zero point for its
comparison with the program stars.
In sect. 3 the statistical distributions of the physical parameters of the program
ESPs, are shown and discussed, and sect. 4 gives the conclusions.

2. Three (log Te!f' MboZ) , HR diagrams for 59 metal-poor,
metal-normal, and metal-rich ESPs

We present in Figs 1 and 2 the observational and theoretical (logTef!' MboZ)
diagrams. As already mentioned, we have used Hipparcos parallaxes (ESA 1997)
as the basis for (MboZ) of the program stars. The bolometric corrections where
those of Alonso ,taking into account metallicity and gravity effects (Alonso et al.
1996). The effective temperatures were taken from the [Fe/H] Catalogue (Cayrel
de Strobel and Soubiran 2001) and from two recent papers by (Gonzalez et al
2001; Santos et al 2003). In Fig.1a the observational (logTe!!, MboZ) diagram
is not very crowded: only 6 metal deficient ESPs compose it. The position of
these stars are compared to a metal poor ZAMS and three isochrones computed
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Figure 2. HR diagram for 27 metal-rich ESPs.
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for 8, 10, 16, Gyr for: Y==0.256, Z== 0.0104, I/Hp==1.64. The ages of these
metal-poor ESPs bracket between 6 Gyr and more than 12 Gyr. Figs.1b and 2
show respectively the observational HR diagrams for metal normal and metal-
rich stars, compared to metal-normal and metal-rich theoretical ZAMSs and
isochrones. These two diagrams are much more populated. Clearly we see in
Fig.1b that there is a lack of metal normal ESPs between 6 and 10 Gyr, maybe
indicating two bursts of ESPs in two periods: between 4 and 6 and 8 and 12
Gyr. The metal-rich ESPs populate their isochrones in Fig. 2 more uniformly
between 1 and 12 Gyr. A more detailed discussion of these diagrams and new
distributions of other interesting parameters of ESPs will soon appear in A&A.

3. Distributions of the atmospheric parameters: Teff, [Fe/H], age,
and of the V velocity component of the analysed ESPs

For lack of space we show here only the distributions of the four main
parameters involved in our study. Histograms of other parameters as Mbol will
be found in the A&A paper. Figs 3 represent the histograms of Tell, [Fe/H], age,
V component (in the direction of galactic rotation), of the space velocity. The
Tell is practically peaked at the solar value. On the contrary, the metallicity
histogram is strongly asymmetric with 2.4 times more stars over solar metallicity
than below. The most interesting histogram is the age one.It is rather complex,
suggesting a bimodal distribution with a maximum near 4 Gyr, and another one
near 10 Gyr, probably induced by a large proportion of metal-rich ESPs. The
rotational lag visible in the V histogram is well known to exist in the old disk
stars.
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Figure 3. Left panel:histogram of Teff for 59 ESPs. Right panel:
histogram of [Fe/H] for the analysed ESPs. See text for comments

Figure 4. Left panel: histogram of the age of 47 slightly evolved
ESPs. Right panel: histogram of the space velocity component V of 43
ESPs
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4. Concluding remarks
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• ESPs have TelI and Mbol strongly peaked around solar values.
• The asymmetry of the metallicity histogram is 2.4 to 1 in favor of stars

more metal-rich with respect to less metal-rich than the Sun, whereas this pro-
portion is inverted in non ESPs.

• Frequency of ESPs in the thick-disk is unfortunately still unknown because
of too small statistics.

• The age distribution of EPSs is bimodal, reflecting the mean age of the
thin disk and the presence of an old metal-rich population.
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