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Observation of exoplanets by polarimetry using DIPOL-2
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We present observational results of exoplanets using a double image high precision polarimeter (DIPOL-2tRiir@d14)
attached Tohoku 60-cm telescope (T60) at Haleakala observatory in Hawaii during January 2015 through July 2016. Light fron
a primary star reflected or scattered at surface of exoplanets varies periodically with changes in orbital phases of exoplanet
Precise polarimetry of light from the exoplanets in addition to light from the primary star enables us to investigate atmospheric
composition and distribution of atmosphere as well as orbital elements of exoplanets even if they do not transit the primary star

We have investigated maximum degree of linear polarization (DoLP) about well-known 2000 exoplanets in accordance with
their orbital elements and planetary radii. Our simple investigation shows HD 189733 b has the tenth largest amplitude of DoLF
variation among known exoplanets. Previous observation and modeling study (Berdugina et al., 2008, Berdugina et al., 2011
indicate DoLP of HD 189733 b varies with the amplitude of 1 x40So we suppose to achieve precise polarimetry with accu-
racy of 1 x 10°° to examine variation of polarization on exoplanets. DIPOL-2 can achieve photon-noise limited polarimetry in
principle though, we focus on development and on validation of procedure deriving polarization from DIPOL-2 measurements.

To achieve precise polarimetry with accuracy better thar? 1@ve need to determine intrinsic polarization from the instru-
mentations including the telescope and to confirm their stability during observing periods. We have made polarimetry of 59
non-polarized stars (&It; 20 Pc from the Earth) during January 2015 through July 2016 for the purpose of calibrating instru-
mental polarization. Measured DoLP from non-polarized stars are less than T@e result indicates that the instrumental
polarization in addition to small polarization from non-polarized stars is less than 1% ¥ also found there is no seasonal
variation on the instrumental polarization exceeding over 1 X*1@ased on our analysis method of DIPOL-2 data, accuracy of
polarimetry is 2-3 times as much as that expected only from photon-noise assuming the A/D conversation unit of 1 photon/count

In addition to measurement of non-polarized standards, we made polarimetry of exoplanets, HD 189733 b and tau Boo |
during the same observing period. We could not find any periodic variations of polarization exceeding“.. XV will also
present results from recent observation will be made during August through September, 2016.
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