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Introduction
Our solar system has consisted of some celestial bodies in addition 

to a star (sun) and some planets. There are some celestial bodies which 
are rotate around the planets as moons. Some of the moons are large 
and some of them are very small. History of the moons has started 
by thinking and studying of humankind on our moon. Dawn of 
this history goes back to myths. Brightness and motion of the moon 
inspired wonder and weirdness. In Greek Mythology, Selene is the 
goddess of the moon; she was the driver of her chariot in the heavens 
[1]. But in Greek science, the scientific perspective of moon has been 
improved and in the middle centuries which were after the invention 
of telescope, it has been cleared that the moon is sphere. Furthermore, 
after discovering the moons of Jupiter by Galileo, it has been believed 
that moon is not the only celestial object that rotates around a planet 
[2]. Nowadays the number of the discovered moon is more than 180 
[3]. The distribution of the moons in solar system may obey some 
rules. In the region of soil planet (Earth, Venus, Mars, Mercury) 
there are only three moons, and just one of them is large (the Earth’s 
moon) while in the region of gaseous planets (Jupiter, Saturn, Uranus, 
Neptune and Plato) the number of moons is huge. The giant gaseous 
planets are in the outer part of solar system and most of the moons 
rotate around them. The size of some of the moons is comparable to 
the size of our moon (Lunar) but other moons are small and they made 
of rocky materials. Obviously in the outer region of the solar system, 
the bigger planets have more moons, because the sources of most of the 
moons are Kuiper belt and Oort cloud. After leaving these regions the 
moons have been absorbed by gravitational force of the planets. On the 
other hand, the large size moons have other sources. For example the 
moon of the earth separated from the earth when a collision occurred 
between the earth and a celestial body [4,5]. 

In this study we first explain the most important moons in solar 
system and then their distribution in solar system in another section.

Most Important Moons in Solar System and their 
Sources 

It has been mentioned previously that the number of moons in 
solar system is more than 180, but only nineteen of them hold enough 
mass to make a round body in the sky. Most of natural satellites came 
from Kuiper Belt and Oort cloud. Kuiper Belt is a disk region beyond 
the planets in solar system with a large number of celestial icy bodies 
and Oort cloud which is assumed as a spherical cloud with radius of 
about 2 ly that surrounded the solar system. These bodies with different 
velocities rotate around the sun [6]. Regularly some of the objects in 

Kuiper belt and Oort cloud with different velocities eject from their 
positions as asteroids or comets and enter the solar system. Depended 
on their velocities they absorbed by different planets of solar system 
and they named as natural satellites [7]. Both moons of Mars are 
asteroids which have fallen in Mars’ gravitational fields [8]. Other types 
of moons have different origin such as our moon which is the second 
large satellite in solar system. The prevailing hypothesize of origin of 
the moon is that Erath-moon system is formed as a result of a huge 
celestial impact [9]. Galileo Galilee at 1610 discovered the four largest 
moons of Jupiter, known as Io, Europe, Ganymede, and Callisto [10]. 
Other small moons of Jupiter and giant gaseous planets are sometimes 
named as irregular moons because they might be asteroids that come 
from beyond Plato which is the boundary regions of the solar system 
[4]. Io is a volcanic moon of Jupiter and its surface covered with sulfur 
[11]. Other giant moon in Jupiter system is Europe, its surface covered 
by water ice and some evidences show the possibility of existing ocean 
of water under the surface of this moon. Callisto is the farthest of 
the four large Jupiter’s moon and it holds the most heavily cratered 
celestial object in the solar system [12]. Moreover, Ganymede is the 
largest satellite in Jupiter and solar system. It is the only moon in our 
solar system that generate internal magnetic field similar to Earth 
[13]. Four Galilean satellites are among regular satellites and possibly 
formed from the gases and dusts of an early circum- Jovian disk 
[14]. Classification of the moons in other planets is similar to Jupiter 
system. For instance, in the Saturn system, Titan is the largest moon 
of the planet and it is slightly larger than planet Mercury. This moon 
covered by thick nitrogen atmosphere. Its atmosphere also contains 
hydrocarbons that shows similarity to Earth’s atmosphere [15,16].
Another large moon in the Saturn system is Rhea. This moon is 
smallest body in the solar system which is in hydrostatic equilibrium 
[17]. Additionally, Uranus has five important moons, two of them, 
Titania and Oberon, has been discovered six years after discovering the 
planet by William Herschel and the other three moons, Ariel, Umbriel 
and Miranda, discovered after that. If these moons have been rotated 
around sun, they are considered as dwarf planet [18]. Another planet in 
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Abstract
This study explains the most important moons in solar system and their distribution in the planets. The research 

will also show the relationship between the mass of the planets, number of natural satellite of the planets and 
the distance of planets from the Sun. Furthermore, the study indicates the origin of moons and most interesting 
properties of the giant moons in Jupiter, Saturn, Uranus and Neptune System.
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solar system is Neptune. Fourteen moons around Neptune have been 
discovered until now and seven of them are large. Triton is the largest 
moon in Neptune system and is the only large moon in the solar system 
with a retrograde orbit [19].

Results and Discussions
Distribution of the moons around each giant gaseous planet 

obeys the Titius–Bode law, which is an empirical law for distribution 
planets around the sun and it states each planet position should be 
approximately twice as far from the sun as the planet before[20]. This 
law is almost correct for most of the giant planet system. On the other 
hand, most of the moons in solar system have distributed around both 
Jupiter and Saturn. 

Table 1 shows number of the moons around each planet in solar 
system, distance of each planet from the sun and mass of each planet. 
Here we consider distance of the earth from the Sun (AU) as a unit of 
Measurement [21].

Figure 1 shows the mass of the planets in terms of distance of them 
from the sun, the distances are expressed by AU and masses by Yotta 
(1024). It is clear that the position of Jupiter is on the top of the graph. 
This is corresponded to the maximum number of moon’s location in 
the Solar system. 

Figure 2 shows the number of moons for each planet. The larger 
planets have more moons than smaller planets. Every year scientists 
discover new bodies orbiting the gaseous giant planets. Many bodies of 
substantial size orbit in the asteroid belt, the Kuiper belt, or Oort cloud, 
and many sizable asteroids cross the orbits of planets as they make their 
way around the Sun. Some planets’ moons are unstable and will in the 
near future (Geologically speaking) make new ring systems as they 
crash into their hosts. Many moons, like Neptune’s giant Triton orbit 
their planets backward (clockwise when viewed from the North Pole, 
the opposite way that the planets orbit the Sun). Triton also has the 
coldest surface temperature of any Moon or planet, including Pluto, 
which is much farther from. This graph displays the number of moons 
of each planet versus the distance of the planet from the Sun. The 
figure clearly shows that the distribution of moons increase for the soil 
planets as we go further from the Sun while this distribution decrease 
for the gaseous planets with distance from the Sun.

Figure 3 is a 3D graph that displays the relationship between the 
number of moons of the planets, mass of the planets and distance of 
them from the Sun. The figure shows that the number of the moons 
of the soil planets is directly proportional to their distance from the 
Sun but have no relation with their mass until we reach Jupiter. From 
Jupiter, the number of moons of the planets decreases with increasing 
their distance from the Sun and decreasing their mass. The middle of 
the graph is the Saddle point which is the Jupiter planet.

Name of the 
planets

Planet Distance 
to the Sun

Mass of the planets x 
1024 kg Number of moons

Mercury 0.387 3.302 0
Venus 0.723 48.69 0
Earth 1 59.94 1
Mars 1.524 6.41 2

Jupiter 5.203 18980 67
Saturn 9.523 5685 62
Uranus 19.208 868.4 27

Neptune 30.087 1024 13

Table 1: The table shows the number of moons for each planet and distance of 
each planet from the Sun and their mass. Mass of the planets ×1024 kg.
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Figure 1: Distribution of the planets in solar system according to their mass 
and their distances from the Sun. The distances (X-axis) are in AU and 
masses (Y-axis) in Yotta (1024).
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Figure 2: Distribution of moons in solar system. X-axis shows distance of the 
planets from the Sun and Y-axis shows number of moons for each planet.

Figure 3: The 3 dimension figure shows the relationship between the number 
of moons of the planets, mass of the planets and distance of them from the 
Sun.
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Conclusion
This research has focused on moons which are 180 moons in our 

solar system. Then, It has also described the moons in solar system 
including our moon and the important moons particularly. Next, this 
research has explained the origin of moons formation and origin place 
of moons either they come from outer space or exist in solar system 
itself. On the other hand, the research has explored the effects of gravity 
in general and also showed the relationship between the distance of 
the planets from the sun, the number of their moons and the mass 
of the planets. The result is the number of moons increase for the soil 
planets as we go further from the Sun while this number decrease for 
the gaseous planets with distance from the Sun which means that the 
distribution of moons of the soil planets is directly proportional to their 
distance from the Sun but have no relation with their mass whereas 
for the gaseous planets, the number of moons of the planets decreases 
with increasing their distance from the Sun and decreasing their mass. 
Finally, it has also explained that the moons come from outer space and 
each planet captures its moons according to their gravitational force 
and mass. 
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