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1.

Introduction

The study of extra solar planets represents a new exciting frontier for modern
astronomy. Most of the results on extrasolar systems are obtained with Doppler
surveys. Here we suggest a different approach aimed to study the polarimetric
properties of the residual interplanetary dust. Dust can produce observable
effects such as infrared emission excess (Beckwith & Sargent 1996; Spangler
et al. 2001) and partial polarization of the star light via scattering (Mauron &
Dole 1998; Yudin 2000), like in (3 Pictoris (Voshchinnikov & KriigeI1999). Some
polarization could also be produced by a giant planet in a close orbit around the
star (Saeger et al. 2000), but the resulting effect is too weak to be responsible
for the polarizations actually observed.

2.

Polarization properties

The polarization data are taken from the Heiles catalogue (Heiles 2000) by selecting stars within a distance of 70 pc, that roughly corresponds to the largest
distance amongst the observed extrasolar planet systems so far observed. The
main characteristics of the extra-solar planetary systems within our sample are
given in the Planet Encyclopedia (Schneider 2002). The errors in the polarization measurements are those reported in Heiles catalogue, typically around
0.03%.
We have compared the polarization distribution of extrasolar systems to
that of a selected sample of stars without planets 1. The two distributions shown
in Fig. 1 are different, as confirmed by the Kolmogorov-Smirnov test with 99%
confidence level. Single stars show a maximum between p = 0.01 - 0.02, while
stars with planets show a well defined maximum around 0 and a rather steeper
decline towards higher polarization degrees.

lSince we do not observe extrasolar systems with p
limit also for the sample of single stars.

> 0.09,

we have taken this value as an upper
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Plotting in Fig. 2 the orbital eccentricities of the extrasolar planets vs
their polarization, we find a peculiar distribution of the data points, since only
the lower left part of the diagram is populated, while the upper right region is
almost empty. Highly eccentric orbits only have low polarization levels, while
high polarizations are detected only in low eccentricity systems. In any case
the polarization levels of many of the stars with planetary systems in the figure
appear surprisingly higher than predicted by current models of scattering from
circumstellar dust.

Polarization distribution for exoplanetary systems

Heiles (2000) Polarization distribution 1><0.09
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Figure 1.
(left panel) Histogram of the distribution of the polarization within 70pc and Pol < 0.09 of stars from Heiles Catalogue within
70pc and Pol < 0.09. (right panel) Polarization distribution of the
sample of stars with detected giant planets. A well defined peak around
p 0 is evident.
r-...I

Given the surprising result, we investigated other possible effects (Tamburini et al. 2002). Distance and age seem to be irrelevant for the observed
distribution. Considering that the mass of the circumstellar dust disks have
been suggested to be a function of the age (Spangler et al. 2001), we checked if
the higher polarization of HD 179949 and Tau Bootis could be due to a younger
age. HD 179949 is 3.31 Gyr old, and Tau Bootis is 2.52 Gyr (Chen 2001;
Marsakov 1995), while, for example Epsilon Eridani, which has a rather low
polarization (p == 0.01), is instead rather younger (about 1 Gyr). We note that
the only exception, the F9V star HD 114762, which has p == 0.09 and e == 0.334,
has a closeby substellar object companion; an object closer to a brown dwarf
candidate (Latham et al. 1989) rather than a planet.
At present it is not clear what mechanism could be responsible for the
observed polarization levels and orbital eccentricities in our sample. We have
started systematic spectropolarimetric observations at the Asiago Observatory
in order to check with a higher accuracy, and for a wider sample, these effects.
Preliminary results show that the polarization accuracy we can achieve is of the
order of 0.01 % and the low polarization of the high eccentricity systems seems
confirmed.
r-...I
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Figure 2.
Polarization vs orbital eccentricity. The extrasolar
systems are mainly distributed in the lower left region of the diagram.
The diagonal line tentatively separates the two regions in the diagram.
The exception ofHD 114762 is discussed in the text. There is indication
that larger polarizations are allowed at lower eccentricities. Multiple
systems are connected by dotted lines. Symbol sizes correspond to
different distances: no distance effects can be seen.

3.

Conclusions

We have analyzed the statistical polarimetric properties of extrasolar systems
taken from the Heiles catalogue (Heiles 2000). We have compared the polarization distribution of extrasolar systems with that of a selected sample of stars
with no planet detected. The most significant result found is that only systems
with low eccentricity orbits can have high polarization values. We have also
found that at distances < 70 pc there is no relevant contribution due to interstellar dust. We have started an observational spectropolarimetric program to
analyse the circumstellar material.
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