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Study of extrasolar planetary magnetospheres using polarimetric measurements of planetary transits
The polarization of light emitted by any star is influenced by  the magnetic fields it will travel through on its way to our measurement devices. A planet transiting the star we are observing will have an influence on this polarization depending on the planets and its surroundings (disks, atmosphere) magnetic properties. We are here proposing a polarity measurement to probe this change in the polarization and to thus extract information from extrasolar planets magnetic properties.
The existence of the magnetic field might help the planet to develop life and it would thus be of very high interest to characterize the magnetic fields of the planets. But the formation of life might also be possible without a magnetic field in for example shielded subsurface environments but it is essential for the formation of life near of at the surface. 
We propose that the effects of a planetary transit on the polarization of the photons emitted by the star would be first theoretically studied and modeled for different types of planets. This study should include different sized planets without a magnetic field as well as those having very strong dynamos.

The other part of the study would be to observe known transisting and anti-transiting planets with high precision polarimetry. Emphasis should be put on observing the star when the planet is not blocking and then right before, during and right after the transit to get a probing of the magnetic field. Van Allen belts of the planet might be visible on radio polarimetry of an anti-transiting planet.
On this proposed methods features are that we would be looking directly at the magnetotail of the planet which might induce interesting effects.
A problem might be posed by the stars possible unisotropic magnetic field which could be partly shielded by the traversing planet blocking part of the photons and affecting the polarization of the stars light even if the planet has no magnetic field whatsoever. We thus might end up probing the magnetic field surface structure of the star instead of the planet, which could also be very interesting in itself if we only could tell the effects of these two magnetic fields, the stars and the planets, apart.

