Detecting Extrasolar Planets by High-Precision Polarimetry
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Abstract: We describe a new polarimeter designed to detect the polarisation signature of unresolved extra-solar planets. Results from the
first science run, including limited data from tBoo, are presented.
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6 : Observations of tBoo
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Fig 3. Fractional polarisation for 0.1um particles,
=90° (solid), 82° (dotted), 66° (dashed), 48° (dot-
dashed), 21° (dash-triple-dotted).
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Fig 4. As for Fig 3, for 1 um particles.
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To detect the polarisation signature of a hot-Jupiter
needs a polarimeter with a sensitivity of 10- or better. '
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Fig 7(a) Q residuals and (b) U residuals (the green points are the averages of each block of data)

With only patchy data we clearly can’t claim to have detected the

polarisation signature of tBoo, although there is a polarization residual at a

phase angle of -160 degrees, which at first sight is a bit surprising. However,

this can be understood in the context of a tidally spun up star model where

the star has the same rotation period as the planets's orbital period (and the
rotation period of the planet). In that model* i must be ~40°. Hence, the

L Rl N"A WO, Aiepatipitiel Jetizetl, YOI, o, 3, 1173 scattering angle near phase angles of -160 degrees is ~ 50°, enough to give a
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