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Introduction:  For the first time, reliable physi-

cal parameters of aerosol particles in the upper part of 

Saturn’s atmosphere were determined in [1] from the 

analysis of polarimetrical measurements data from the 

near-equatorial part of the disk of giant planet. It was 

been confirmed by the results of [7] and [18]. The 

values of those parameters are: the effective radius 

mreff 4.1  , the dispersion  effv 0.07 and the real 

part of the refractive index  rn =1.44 for recalculation 

on a modified gamma particle–size distribution func-

tion.   

Further, possible values of effr on the numerous altitu-

dinal levels in the different latitudinal belts of both 

hemispheres of the giant planet were determined in [3, 

6, 8, 10, 15–17, 21]. All they was been calculated 

using a various analysis techniques and models of 

vertical structure of the atmosphere. So, the value of 

effr were determined from 1.0 m  in the stratospher-

ic haze up to 25.2 m  in the convective clouds ris-

ing from the deep layers of the troposphere. 

In [12], author has analyzed the data of spectrophoto-

metric measurements of Saturn's disk [5]. As a result, a 

dependence on the pressure of the aerosol scattering 

component )(ln Pa

eff of the optical depth of the giant 

planet’s atmosphere is determined in the methane 

absorption bands at wavelengths  619, 727, 842, 

864 and 887 nm. At certain altitude levels in the depth 

of the atmosphere, the indicated dependence shows the 

features that possibly reflect changes in the physical 

characteristics of aerosol.  Therefore, the aim of this 

work to determine the possible values of the physical 

parameters of aerosol particles at altitudinal levels with 

the features noted above.  

Analysis method:  The analysis of the )(lnPa

eff
 

dependence in this study is based on the same tech-

nique for determining the parameters of the size distri-

bution function of aerosol particles in the deep layers 

of the giant planet’s atmosphere that was already use in 

[11]. For this reason, we use the values of the aerosol 

volume scattering coefficient )( ia P calculated at cou-

ple of altitudinal segments of the atmosphere in differ-

ent methane absorption band. Detailed description of 

the algorithm for determining these coefficients is 

given in [13]. It will be note that the reliable data of the 

temperature dependence on the pressure in the atmos-

phere is critically important for the mentioned algo-

rithm. Thus stressed here, we obtained the temperature 

versus pressure dependence in Saturn’s atmosphere by 

combining the results of [3] and [9] and interpolated 

them to the deep layers of the atmosphere with consid-

eration of its adiabatic properties. 

After studying the results of [12, 14], we selected the 

altitudinal segments of Saturn’s atmosphere (see Fig.1)  

 
a) 

 

 
b) 

 

Fig.1 The dependence of a

eff on the pressure logarithm 

in the methane absorption bands at  619, 727 and 

842 nm formed from the data of [12]. The altitudinal 

segments AS1 and AS2 are shown.  
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with pressure ranges of 1.0–1.25 bar (AS1) and 1.5–

2.0 bar (AS2) for processing. The reasons for this 

choice are the following: 1) at the outer boundary of 

both segments the tilt angle of the )(ln Pa

eff depend-

ence simultaneously changes for all methane absorp-

tion bands; 2) within both segments, there are no sig-

nificant clouds thickening or rarefaction. That allows 

one to assume their relative uniformity and perform the 

linear approximation of the points on the )(ln Pa

eff de-

pendences calculated in each of the absorption band. 

Similar to [11], calculated points of the )(ln Pa

eff de-

pendences at the altitudinal segments AS1 and AS2 

were approximated using the linear regression method. 
The ratio of the spectral values of the coefficients 

)(/)( jaia  was calculated from the tilt angles be-

tween the horizontal axis and the approximation inter-

vals obtained separately in the each methane absorp-

tion band for both altitudinal segments AS1 and AS2. 

It should be emphasized that ‘experimental’ values 

)( ja   not reduced to the one wavelength are obtained 

using the parameters of aerosol particles in the upper 

part of Saturn’s atmosphere. To determine the possible 

values of aerosol parameters, following relation will be 

true to a certain accuracy:  

)(/)()(/)( 00 kikaia   ,          (1) 

where )(),( kaia   – the values of the aerosol vol-

ume scattering coefficient calculated from the experi-

mental data in absorption bands with centers at wave-

lengths ki  , , and )(),( 00 ki  are the values of the 

volume scattering coefficient of the unit part of the 

model medium containing polydispersal assembly of 

uniform spherical aerosol particles calculated at the 

wavelengths i k,  of the cores of mentioned above 

absorption bands.  Then, by varying the parameters of 

particle size distribution function and using the model 

calculations of the )(0 i and )(0 k values, we can 

select those values of the parameters at which relation 

(1) is the closest to an identity for all combinations of 

coefficients )(0 i
 
at the altitudinal segment under 

study. 

Results:  The analysis at AS1 segment shows the 

value of 44.1rn , it is similar to the value in upper 

part of Saturn’s atmosphere, and the effective radius of 

cloud particles grows up to m85.1 . There is an 3.5% 

decrease of value rn  at the segment AS2 and the ef-

fective radius of aerosol particles grows up to 

m4.22.2  .  

The values of the 
effr of aerosol particles determined in 

the present study closely agree with the results of [6, 

17, 21]. There is also an exceptionally good agreement 

with the effr values obtained in [16] for the altitudinal 

layers in the atmosphere of Saturn’s southern hemi-

sphere, with pressure close to the segments AS1 and 

AS2. Existence of ammonia and water in Saturn’s 

atmosphere was been predicted long ago [2]. But pres-

ence of both these substances reliably confirmed only 

in [19, 20] at the region of the Great Storm of 2010–

2011. As it’s known, water and ammonia mixed easily 

and forms ammonium hydroxide OHNH4
. The melt-

ing temperature of its 35% water solution Tw ≈ 181 K 

[4]. According to results [3, 9], the temperature in 

Saturn’s atmosphere increases with depth to near 180 

K at the AS2 altitudinal segment. Thus, one can as-

sume a change the phase state of cloud particles in the 

depth of Saturn’s atmosphere, if those clouds consist-

ing the ammonia hydroxide is at sufficient concentra-

tion. This process can explains the revealed decrease of 

rn value of aerosol. Thus, a probable component of 

clouds in the deep layers of the atmosphere of Saturn 

may be an ammonium hydroxide. 

Conclusion: Using the data of spectral measure-

ments of the geometric albedo, the possible values of 

the physical parameters of aerosol in the deep layers of 

Saturn’s atmosphere were determined.  
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