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In general, the knowledge of scattering properties (scattering phase function) of clouds is essential to retrieve the vertica
cloud structure from remote imaging and spectroscopy. However, the limitation of solar phase angle as viewed from the Eartl
prevents us from determining the scattering phase function of Jovian clouds from ground-based and Earth-orbit observation
For this reason, the scattering phase function deduced from the Pioneer 10 Imaging Photopolarimeter (IPP) data by Tomasko
al. (1978) (hereafter Pioneer scattering phase function) has been used for obtaining information on vertical cloud structure.

In this study, in order to verify the availability of the Pioneer scattering phase function and to provide a new scattering phase
function based on the Mie scattering theory for the South Tropical Zone (STrZ), we have analyzed the Cassini Imaging Scienc
Subsystem (ISS) Narrow Angle Camera (NAC) photometry data at CB2 (751 nm) obtained at wide solar phase angles (4-14
deg). This is the first time that the scattering phase function is observationally derived since determination of the scattering phas
function by Tomasko et al. (1978). Our main conclusions are as follows.

1. The Pioneer scattering phase function could not simultaneously reproduce the Cassini ISS data in spite of using the san
model as one described in Tomasko et al. (1978) and considering wavelength difference between the Pioneer 10 IPP red (6.
nm) and the Cassini ISS CB2. This would attribute to the Pioneer scattering phase function itself. Because the Pioneer 10 IP
did not obtain photometry data at intermediate solar phase angles (34-109 deg), the Pioneer scattering phase function therefc
would not fully represent scattering properties of clouds at various scattering phase angles.

2. The best fit Mie scattering phase function of cloud was obtained with the real part of the refractive index of 1.85 and the
effective radius of 0.3 micron. The effective radius obtained in this study is in good agreement with previous studies. Our Mie
scattering phase function would apply to the vertically diffuse layer consisting of small particles in the upper troposphere (0.2-0.7
bar) as mentioned by West et al. (1986, 2004). The real part of the refractive index obtained in this study is significantly higher
than experimental ones of ammonia ice which is a candidate of condensate clouds we see in visible. This would support othe
observational evidence that the spectroscopic identifiable ammoniaice clouds (SIACs) covered only 0.5 % of the globe (Baines «
al., 2002). On the other hand, the strong depletion of gaseous ammonia abundance at pressures above 0.7 bars has been rept
based on thermal infrared and microwave observations. To explain compatibly both observational evidences occurred in san
pressures, coating of ammonia ice particles by other materials such as hydrocarbons (Kalogerakis et al., 2008) would be suitab
If this hypothesis is valid, the real part of the refractive index obtained in this study may represent the characteristics of coating
materials.
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