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Abstract:  New data about the seasonal variations 

of the north-south asymmetry of linear polarization 
degree of the light reflected by Jupiter are presented. 

Introduction:  Data of polarimetrical observations 
in the visible, infrared and ultraviolet range are sensi-
tive to presence of  stratospheric aerosols haze in the 
atmosphere of Jupiter. This haze is located at the top 
pressure levels in the range from a few mbar to a few 
tenths of mbar, with much more abundance at high 
latitudes (latitudes greater than 40°-50°) [1, 2].  

Regular polarimetrical observations of Jupiter are 
carried out at Astronomical Institute of Kharkov Na-
tional University since 1981. The analysis of this long-
term series of observation lets discover some interest-
ing peculiarities in behavior of the north-south asym-
metry of polarization PN-PS at high latitudes of Jupiter: 
its longitudinal variations, which are organized in Sys-
tem III and IV related with the rotation of Jovian mag-
netosphere, and seasonal variations with 1/2 Jovian  
year period [1]. (Asymmetry PN-PS is the difference 
between values of linear polarization degree for polar 
regions (latitudes ±60°) along the central meridian). 

Seasonal variations of the north-south asymme-
try of polarization:  It is obvious that averaged values 
of the PN-PS are well organized in coordinate system of 
planetocentrical orbital longitude of the Sun (fig.1). 
Changes in the PN-PS are approximated by a sinusoidal 
function of the double planetocentrical orbital longi-
tude of the Sun 2LS (red curve at upper part of fig.1). 

Our observations show some functional relationship 
between seasonal variations in the observed north-
south asymmetry of polarization and the seasonal 
north-south asymmetry of incident solar radiation 
(black curve at bottom part of fig.1). There are two 
maxima on observed PN-PS curve falling on the Jovian 
spring (Ls=0°) and autumn (Ls=180°) . 

One can see, our new observation (2000, 2001, 
2003) after the publication [1] show a good agreement 
with previous data. 

 For explanation of these facts now we propose hy-
pothesis about influence of variations of insolation of 
Jovian atmosphere or/and variations in interplanetary 
media on processes of formation of polar haze aerosols 
and, as result, on seasonal variations of the north-south 
asymmetry of linear polarization degree. 

 
Investigation of nature of periodicity:  To test 

our assumption about existence of the seasonal varia-
tions of north-south asymmetry of polarization we 
checked three kinds of possible dependences: linear on 
time, sinusoidal on time (fig.2) and sinusoidal on 
planetocentrical orbital longitude of the Sun (fig.1). 
Using F-criterion two results were obtained: 

1. Approximation by sinusoidal function of double 
longitude of the Sun in comparison with linear function 
of time a⋅t+b give dispersion decreasing with confi-
dence probability 0.98. So, we can assert that the peri-
odic variations exist. 

2. Approximation by sinusoidal function of double 
longitude of the Sun (fig. 1) in comparison with ap-
proximation by sinusoidal function of time (with vary-
ing period) (fig. 2) give dispersion decreasing with 
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Fig.1. Dependence of the North-south asymmetry 
of polarization PN-PS (upper plot) and intensity
IN/IS (bottom plot) on planetocentrical orbital 
longitude of the Sun. Blue light.  
Points  are the data obtained from observations. 
Red curve is approximating curve:  

( )( )1.23 sin 2 1.93 0.42SY L= ⋅ ⋅ + +� , 

black curve is theoretically calculated asymmetry 
of insolation of polar regions  
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confidence probability 0.68. So, with probability 0.68 
we can assert that there is the dependence of the 
asymmetry on longitude, not directly on time. 

 
Conclusions: 

1. The new observations of 2000-2003 years show a 
good agreement with previous data and confirm the 
hypothesis of existence of seasonal variations of the 
north-south asymmetry of polarized light of Jupiter.  

2. With probability 0.98 we can assert that the peri-
odic variations of the PN-PS exist. 

3. With probability 0.68 we can assert that there is the 
dependence of the PN-PS on longitude, not directly 
on time.  

 
More information you may find at our web-site 

http://www.univer.kharkov.ua/astron/dslpp/jup/ 
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Fig. 2. Asymmetry of linear polarization degree as 
dependence on date of observation  
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