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Résumé / summary
Light scattering by atoms gives rise to polarization when coherent superposition of quantum states is taking place, and the Hanle
effect results from the partial decoherence caused by an external magnetic field. It is measured in the solar spectrum where it has
allowed to show that weak magnetic fields are ubiquitous outside sunspots, in the so-called « quiet Sun » [1,2]. However, some
puzzling anomalies have been recorded in the scattering polarization observed in some solar spectral lines, as for example the D1
line of sodium, which shows a polarization peak at its resonance frequency whereas, according to the standard scattering theory it
should not be polarizable. Recently a new theoretical framework has been proposed to explain this « D1-enigma » through a
quantum interference effect specific to multi-level atoms [3].
We propose to carry out a laboratory experiment to test this extended theory. A Rubidium cell will be illuminated by a
monochromatic laser beam which is tuned to scan the absorption line frequencies in the D2 range. The experimental setup will be
aimed at measuring with the required accuracy the scattered polarization for various configurations of the exciting laser
polarization, while compensating for the Earth magnetic field.
This internship proposal results from a common interest of astrophysicists and physicists in the exploration of matter-radiation
interactions in light scattering processes [4]. It is the first step into a wide field exploration, where the next step will be to extend
the experiment to the D1 range (the expected polarization rates are much smaller in the D1 range). A similar experiment has been
carried out by a Swiss group [3] but with potassium atoms and in slightly different conditions where the polarization may be
destroyed by collisions in the atomic cell. The experiment will be carried out at INLN in collaboration with M. Faurobert from
the Lagrange Laboratory (University of Nice-Sophia Antipolis and Observatory of the Côte d’Azur) together with the group of
Jan Stenflo (Locarno observatory), and the group of Dr. Nagendra (Bangalore Institute for Astrophysics).
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