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Cometary dust grains are usually extremely porous parti-

cles as recent observation from the Rosetta mission revealed. 
In our work we present a model of the hierarchical porous 
cometary dust particles. The particles are constructed with 
small spherical monomers with size 100 nm. The main 
strengths of our approach are that we can simulate very large 
(mm-scale) agglomerates and can determine their effective 
cross-section and light scattering properties. The hierarchical 
method of creation of the dust particles also seems very prob-
able in the early Solar system. We apply our model to the 
dynamics of dust in the vicinity of the nucleus of comet 
67P/Churyumov-Gerasimenko. We consider a non-constant 
gas velocity, solar radiation pressure, comet gravity in the 
motion simulation. A solar radiation pressure calculated 
based on the Mie theory but electric permittivity of the po-
rous agglomerates were found with the effective medium 
theory approximation. Our numerical simulations can repro-
duce the GIADA measurements of dust speeds. The calcu-
lated trajectory of the porous particles can help us to simulate 
photometric picture of the coma. 
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The continuous monitoring of space object positions in 

near-Earth space is necessary for tasks of: 

 the collision prevention of an active satellite with 
other satellites or space debris objects; 

 the cleaning Near-Earth space from inactive satellites 
and space debris; 

 the planning of new satellite launches. 
The optical ground stations are used to solve the prob-

lems of space situational awareness in Ukraine now due to 
their versatility and moderate cost compared to the radar sys-
tems. The new optical ground stations deployment outside 
Ukrainian territory are discussed at the same time. The tele-
scopes can perform observation of the resident space object 
only if the object is in direct view of the observation equip-
ment, it is illuminated by Sun and observation station isn’t 
illuminated by Sun. These demands make the observation of 
all objects in near-Earth space from one optical ground sta-
tion impossible. In this work, the satellite visibility charac-

teristics from ground station depending on its latitude are an-
alyzed. And the optimal location of optical ground stations 
to solve problem continuous observation all near-Earth resi-
dent space objects are discussed. 
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In (Vidmachenko, 1985), we showed that the reflective 

properties of clouds and of cloudless haze of Jupiter are more 

strongly influenced by variations of the jovimagnetic m lati-
tude. The sunflower point on its magnetosphere during the Jo-

vian year, changes by more than 26 showing seasonal 
changes (Vidmachenko, 1997; Vidmachenko et al., 1984). 

The presence of an eccentricity of the orbit (e0.048) leads to 
the fact that the influx of energy to the atmosphere in the north-
ern hemisphere is 21% greater due to the fact that at the time 
of the summer solstice the planet is in perihelion. This causes 
asymmetry in the meridional distribution of the reflective 
characteristics of clouds [Klimenko et al., 1980; Vidmachenko 
et al., 1980). The reason for this may be variations in albedo, 
the composition of aerosols in clouds and haze, temperature, 
etc. over different time scales. In (Focas & Banos, 1964; So-
rokina, 1973) indicated the existence of cycles in the change 
in the brightness of the planet with periods of 3-25 years. To 
search for possible periodicities in (Vidmachenko, 1999), we 
used the estimates of the magnitude of Jupiter’s entire MJ, ob-
tained in 1835-1997. For about 300 individual estimates of the 
brightness of Jupiter in the “V” filter, we obtained that their 
changes have maxima for even and minima for odd cycles of 
solar activity (SA). We applied our program of spectral analy-
sis using the entropy maximum method (Vidmachenko, 1994) 
to the MJ(T) data series. This made it possible to detect in their 
change the manifestation of the orbital period with a value of 

11.87 years, a double orbital period with a value of 23.9 
years, SA periods of 22.1 and 11.1 years.  

To search for seasonal changes on Jupiter, we used obser-
vational data from (Focas, 1971; Prinz, 1971; Sanchez-Lavega 
& Rodrigo, 1985; Vidmachenko, 2016b), supplemented them 
with observational data obtained in 1979–2019, and observa-
tions of astronomy enthusiasts with small telescopes 
(http://kardasis.weebly.com/ – Manos Kardasis). We digitized 

390 images of the planet taken in 1960-2019 in visible light, 
constructed photometric distributions along the central merid-
ian, normalized them to the brightness of the lightest area 
(I/Imax), and then calculated the ratios of the brightness of the 
northern and southern temperate and tropical regions of AJ = 
BN/BS, which is a peculiar factor in the activity of different at-
mospheric processes on Jupiter. Our calculations using the 
least squares method made it possible to determine the sinus-

oid period with a value of ~11.870.05 Earth years, and this 
value is equal to the period of Jupiter’s advancement around 
the Sun. It turned out that the minimal values of the brightness 
ratio AJ(T) were in 1961.0, 1972.9, 1984.8, 1996.6 and 2008.4, 
the maximal – in 1967.1, 1979.0, 1990.9, 2002.7 and 2014.6. 
Motions in the planetary atmosphere can be synchronized un-
der the influence of energetically small but regular external 
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