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CIRCULAR POLARIZATION OF GALILEAN SATELLITES OF JUPITER
KpyroBas moagpu3aiiusg rajmnieeBbiX ciiyTHuKoB FOnurepa

Abstract. IlpencraBienbl pe3ynbTaThl HAOTIOJEHUN KPYTOBO MOISIPU3AIUN TaJIIee-
BbIX crnyTHHKOB FOmnurepa. Habmronenus BbinmosHeHBl npu onmnosunuax FOmurepa B 2005,
2007-2009 u 2011 rr. B jgumamazone ¢azooro yriaa « = 0°14 — 11°0. Ilosyuensr cpegnue
dazoBble 3aBUCUMOCTH KPYTOBOil nossipusanun st Mo, Esponbl, l'anuvena u Kamucro B
CTAHJAPTHON CHEKTPaJIbHOI 1mojioce V', Moka3blBalolue JIMHEIHOe U3MEeHEeHHe MO/IsIPU3alun
¢ yriiom ¢a3zbl.

Polarimetric studies of the Galilean satellites showed that these objects differ in terms of
their surface microtexture and albedo (Mishchenko M. et al., Polarimetric Remote Sensing of
Solar System Objects. Akademperiodyka, Kyiv, 2010). However, this pertains to observations
of linear polarization. Circular polarization was absolutely deprived of observers’ attention.

Our polarimetry was carried out with the 0.7-m reflector of the Institute of Astronomy of
the Kharkiv Karazin National University and 1.0-m reflector of the Crimean Astrophysical
Observatory (Simeiz). Both telescopes were equipped with a single-channel photoelectric
polarimeter with a V filter of the Johnson-Morgan system. A fast-rotating quarter wavelength
achromatic retarded plate with a polaroid was used as an analyser (Velichko S. Ph.D. thesis,
MAO, Kyiv, 2010). Measurements of the circular polarization of To, Europa, Ganymede and
Callisto were obtained in April 2005, June 2007, July 2008, June—July and August 2009,
August—-November 2011, and are presented in the Figure.
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Composite phase-angle dependency of circular polarization in the V' band for Io,
Europa, Ganymede and Callisto. The solid line is a linear fit to the observed data.
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The polarimetric observations were made at a phase angle of the satellites ranging from
0914 to 11°0. It has given us a possibility to compose phase-angle dependences of circular
polarization for Galilean satellites (see Figure) in the entire range of phase angles accessible
to ground-based observations. The accuracy of the measurements of circular polarization
is on the average 0.04%. The obtained data were approximated by a linear function. The
slope parameter €, of the linear function turned out to be small and for all four satellites it
is about 0.4% per 100° of phase angle. The Table lists the values of ¢, and 0. (accuracy of
its determination) for our observations of the Galilean satellites together with the composite
dependence for comets, theoretical calculation for optical active particles OAP (Rosenbush
V. et al., Proc. 10th ELS, Bodrum, Turkey, 2007, 181) and a mixture of needlelike small
oriented particles with spherical ones (Beskrovnaja N. et. al., ESA SP-278 1987, 681).

Table: Slope of phase-angle dependence of circular polarization

Object Phase angle range Ev +o.
(deg) (1072 per degree) | (1072 per degree)

Io 0.32-10.46 +0.4 0.3

Europa 0.14-11.00 -0.4 0.2

Ganymede 0.22-11.00 -0.4 0.2

Callisto 0.14-10.46 -0.3 0.3

Comets 23-122 -0.3 0.1
OAP 0-120 -0.1 -
mixture 0-70 +1.2 -

As one can see from the Table, the satellites Europa and Ganymede have ¢, that exceeds
twice 0., and they are comparable to the value of o. for Io and Callisto. While the trend of
phase-angle dependency is approximately the same for the satellites Europa, Ganymede and
Callisto, the trend for Io with the available data set is formally opposite. It is interesting to
note that the results of the observations of the satellites and comets as well as theoretical
calculations for the mixture and OAP are in a good qualitative agreement. The absolute value
of the left-hand circular polarization shows a systematic trend with phase angle. Moreover,
the phase dependences of the satellites and cometary dust have similar parameters.
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