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Introduction: Saturn’s equator has a significant 

tilting (2644) to the orbital plane. Thus, during rota-

tion around the sun (29.45 years), it is characterized by 

the difference in the solar energy influx to the different 

latitudes of more than 10 times [23-25]. Winter’s hemi-

sphere is in the polar night, and in the ring’s shadow. 

Moreover ring reduces up to 70% of solar radiation, 

increasing the seasonal contrast in the flow of energy 

from the sun to the planet. Because of the elliptical 

orbit, and that Saturn is in perigee at summer in the 

south, its southern hemisphere receives 15-25% more 

energy than the northern. All this affects the physical 

and optical properties of clouds and haze, as well as the 

atmosphere vertical structure in different latitudes [7, 

13]. Changing seasonal solar influx strongly affects the 

higher levels of the atmosphere, where the radiation 

generated in the ultraviolet and infrared spectrum. It is 

here clearly visible changes in the reflectance and 

emission properties of Saturn [1-4, 22] associated with 

the seasonal changes in the solar energy. Stay planet in 

orbit at the time of the equinox is the best for the study 

of differences in atmospheric characteristics of the 

northern and southern hemispheres. In recent years it 

was in 1966, 1980, 1995 and 2009. 

Latitudinal variation of methane absorption: 

According to the observations in 1966, an asymmetry 

in the level of absorption of methane between the 

southern and northern hemispheres [10] observed 

(Fig.) From the observations in 1965-1971 [8, 11, 12, 

15, 16, 26], the lowest absorption is observed in the 

equatorial belt. With the increasing of latitude methane 

absorption increases and reaches its maximum value at 

latitude 20-40 in both hemispheres. On the northern 

temperate latitudes absorption by 15-20% higher than 

in the southern. From 1970 to 1978, the methane ab-

sorption in the atmosphere has increased significantly. 

Reduces the absorption in the southern hemisphere 

began again in 1979 [26]. During equinox 1980 me-

thane absorption in the equatorial region was minimal, 

in the southern tropical and polar regions - was strong-

er than in the northern hemisphere by 5% in 619 nm, 

10-20% in the 725 nm and 20-40% in the 792 nm 

(Fig.) [13, 22-26]. That is, a large absorption was in the 

hemisphere, which for the past ten years before the 

equinox, the sun is stronger irradiated. After 1980 the 

change in methane absorption between the northern 

and southern hemispheres was the opposite of what it 

was before. [18] Ring began to close the southern hem-

isphere of Saturn. In 1985-1989 in the northern part of 

the equatorial region the methane absorption was min-

imal; at latitude 30-60 absorption varies little, and 

somewhat reduced at the pole [9].  

 
Fig. Latitudinal variations of depth R bands in the 

absorption of methane on Saturn's disk: 29/11/1966 

[16], 19/09/1995 [19], in December 2008 [17] by 

measuring the spectra; variations of normalized ab-

sorbance values R/Ro in the methane absorption bands 

from observations in 1980 [22, 24]. 
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Observations in 1995 showed that the latitudinal 

distribution of methane absorption is asymmetrical 

with respect to the Saturn’s equator. The lowest ab-

sorption was in the equatorial belt and so it was in all 

years irrespective of season. From 1995 to 2009 there 

was an increase of methane bands depth in the southern 

temperate zone of Saturn [17-19]. In contrast to the 

pronounced asymmetry of absorption in the southern 

and northern hemisphere in 1995, at the equinox in 

2009 the difference in absorption between the hemi-

spheres at middle latitudes is virtually nonexistent 

(Fig.). An absorption band (as well as in 1995) show a 

very slight increasing in the northern hemisphere.  

It is known that in 1966-1980 and 1995-2009 Sat-

urn approaches the Sun at a minimum distance of 9 AU 

as for ring opening. Therefore, the summer southern 

hemisphere at the equinox must accumulate more ener-

gy from the sun than in the previous half-periods of the 

northern hemisphere before the equinoxes in 1966 and 

1995, when summer was in the northern hemisphere at 

the maximum distance from the Sun of 10 AU. Due to 

the large influx of 15-25% of the solar energy to the 

summer southern hemisphere after the equinox in 1966 

and 1995, there is an ammonians cloud evaporated, 

decreasing their volume density [5, 20, 21]. The de-

crease in the scattering coefficient in the clouds and 

haze resulted in an increase of the methane absorption 

by increasing the absorption of the optical path due to 

multiple scattering in the cloud cover. 

It was assumed that the latitudinal distribution of 

methane absorption in the 2009 Equinox will be 

asymmetric to what was observed in 1966, 1995 and 

similar to what it was in 1980. But it did not happen 

(Fig.) In the northern hemisphere, the absorption is not 

reduced, although in the southern hemisphere, it in-

creased significantly. The maximum of methane ab-

sorption for 10 years before the equinox in 1966 and 

1995, was in the northern hemisphere, which is illumi-

nated by the sun. In equinox 1980 [13, 22, 24, 26] 

change in methane absorption with latitude was the 

opposite of what it was in equinox 1966 and 1995. 

Thus, in all previous Saturn equinox, the maximum of 

methane absorption was in hemisphere temperate lati-

tudes of which almost 14 years were exposed to the 

sun. In the opposite hemisphere always observed min-

imal methane absorption [24, 26]. 

In 2009 equinox, as expected, the absorption in the 

southern hemisphere increased significantly. However, 

in the northern hemisphere expected reductions absorp-

tion - was not. Although all physical and orbital charac-

teristics of Saturn's equinox in 1980 and 2009, almost 

repeated, but the response was very different. Thus, 

there was no formation of high ammonians clouds in 

the part of the atmosphere, which has just come out 

from under the ring to direct insolation. Ammonia 

could not turn to ice. And ammonians clouds stayed 

deep in a “hot” atmosphere. Images of Saturn obtained 

by “Cassini” also showed [6] a significant weakening 

of convective processes [14] in the atmosphere. This 

influenced the bulk density of the clouds, the clouds 

stayed below, and the optical thickness of the haze 

above the clouds increased. All of this has led to an 

increase in methane absorption, which is formed in the 

process of multiple scattering in clouds and haze.  

But why is observed a difference in the latitudinal 

variations in methane absorption at the equinox in 1980 

and 2009? See later in the LPS XXXXVI Abstract 1052. 
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