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Optical linear polarimetric observations of Solar
System bodies using a Wedged Double Wollaston.
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Abstract

The gases and aerosols contained in a planetary atmosphere leave characteristic signatures
on the reflected radiation. Hence we could use the polarization state of emergent radiation
to investigate the atmospheric optical properties of the planet. We report on the first po-
larimetric tests of Jupiter and Saturn recently carried out with a Wedged Double Wollaston
(WeDoWo) prism attached to the ALFOSC instrument mounted at NOT.
A WeDoWo is composed of a suitable combination of two glass wedges and two Wollaston
prisms in the parallel beam ALFOSC. The edges split the beam and feed the Wollaston prims
with axes rotated by 45 deg. Thus, the relative intensities of the output light provides the
angle and degree of the input photons. The four images are taken simultaneously and hence
at identical planet rotation and atmospheric conditions. In order avoid overlap of the 4
images in the CCD, a 10 wide slit is placed on the telescope focal plane.
Polarimetry complements the extended technique of photometry by probing different at-
mospheric altitudes, characterizing the particles in suspension in the atmosphere. In ob-
servations with spatial resolution of the planet disk, polarimetry may be sensitive to the
phenomenon of limb polarization and to the occurrence of polar hazes (as for Jupiter).
We plan to complement the observational work with modelling. For that purpose, we are
using a novel Pre-conditioned Backward Monte Carlo (PBMC) algorithm that computes the
full Stokes vector for multiple scattering. We are also developing a new calibration code in
order to systematize the data reduction. Despite the potentialities of the technique, there
has been no systematic survey of the Solar System planets in polarimetric mode. In the
medium term we plan to extend the the WeDoWo use to other objects of the Solar System.
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