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THE PLANET SATURN

The farthest planet from the Sun that can be observed with the naked eye, the existence of Saturn has been known for
thousands of years. And much like all celestial bodies that can be observed with the aid of instruments - i.e. Mercury, Venus,
Mars, Jupiter and the Moon - it has played an important role in the mythology and astrological systems of many cultures.
Saturn is one of the four gas giants in our Solar System, also known as the Jovian planets, and the sixth planet from the Sun.
Its ring system, which is it famous for, is also the most observable - consisting of nine continuous main rings and three
discontinuous arcs.

Saturn’s Size, Mass and Orbit:

With a polar radius of 10+54364 km and an equatorial radius of 4#60268 km, Saturn has a mean radius of 658232 km,
which is approximately 9.13 Earth radii. At 1026x5.6846 kg, and a surface area, at 1010x4.27 km2, it is roughly 95.15 as
massive as Earth and 83.703 times it’s size. However, since it is a gas giant, it has significantly greater volume - 1014x8.2713
km3, which is equivalent to 763.59 Earths.

The sixth most distant planet, Saturn orbits the Sun at an average distance of 9 AU (1.4 billion km; 869.9 million miles). Due
to its slight eccentricity, the perihelion and aphelion distances are 1,353.6) 9.022 million km; 841.3 million mi) and 10.053
AU (1,513,325,783 km; 940.13 million mi), on average respectively.

With an average orbital speed of 9.69 km/s, it takes Saturn 10,759 Earth days to complete a single revolution of the Sun.
In other words, a single Cronian year is the equivalent of about 29.5 Earth years. However, as with Jupiter, Saturn’s visible
features rotate at different rates depending on latitude, and multiple rotation periods have been assigned to various regions.
The latest estimate of Saturn’s rotation as a whole are based on a compilation of various measurements from the Cassini,
Voyager and Pioneer probes. Saturn’s rotation causes it to have the shape of an oblate spheroid; flattened at the poles but
bulging at the equator.

Saturn’s Composition:

As a gas giant, Saturn is predominantly composed of hydrogen and helium gas. With a mean density of 0.687 g/cm3, Saturn is
the only planet in the Solar System that is less dense than water; which means that it lacks a definite surface, but is believed
to have a solid core. This is due to the fact that Saturn’s temperature, pressure, and density all rise steadily toward the core.
Standard planetary models suggest that the interior of Saturn is similar to that of Jupiter, having a small rocky core surrounded
by hydrogen and helium with trace amounts of various volatiles. This core is similar in composition to the Earth, but more
dense due to the presence of metallic hydrogen, which as a result of the extreme pressure.

Saturn has a hot interior, reaching 11,700 °C at its core, and it radiates 2.5 times more energy into space than it receives
from the Sun. This is due in part to the Kelvin-Helmholtz mechanism of slow gravitational compression, but may also be
attributable to droplets of helium rising from deep in Saturn’s interior out to the lower-density hydrogen. As these droplets
rise, the process releases heat by friction and leaves Saturn’s outer layers depleted of helium. These descending droplets may
have accumulated into a helium shell surrounding the core.

In 2004, French astronomers Didier Saumon and Tristan Guillot estimated that the core must 22-9 times the mass of Earth,
which corresponds to a diameter of about 25,000 km. This is surrounded by a thicker liquid metallic hydrogen layer, followed
by a liquid layer of helium-saturated molecular hydrogen that gradually transitions to a gas with increasing altitude. The
outermost layer spans 1,000 km and consists of gas.

Saturn’s Moons:

Saturn has at least 150 moons and moonlets, but only 53 of these moons have been given official names. Of these moons, 34
are less than 10 km in diameter and another 14 are between 10 and 50 km in diameter. However, some of its inner and outer
moons are rather large, ranging from 250 to over 5000 km.

Traditionally, most of Saturn’s moons have been named after the Titans of Greek mythology, and are grouped based on
their size, orbits, and proximity to Saturn. The innermost moons and regular moons all have small orbital inclinations and
eccentricities and prograde orbits. Meanwhile, the irregular moons in the outermost regions have orbital radii of millions of
kilometers, orbital periods lasting several years, and move in retrograde orbits.

The Inner Large Moons, which orbit within the E Ring (see below), includes the larger satellites Mimas, Enceladus, Tethys,
and Dione. These moons are all composed primarily of water ice, and are believed to be differentiated into a rocky core and
an icy mantle and crust. With a diameter of 396 km and a mass of 1020x0.4 kg, Mimas is the smallest and least massive of
these moons. It is ovoid in shape and orbits Saturn at a distance of 185,539 km with an orbital period of 0.9 days.
Enceladus, meanwhile, has a diameter of 504 km, a mass of 1020x1.1 km and is spherical in shape. It orbits Saturn at a
distance of 237,948 km and takes 1.4 days to complete a single orbit. Though it is one of the smaller spherical moons, it
is the only Cronian moon that is endogenously active - and one of the smallest known bodies in the Solar System that is
geologically active. This results in features like the famous “tiger stripes” - a series of continuous, ridged, slightly curved and
roughly parallel faults within the moon’s southern polar latitudes.

Large geysers have also been observed in the southern polar region that periodically release plumes of water ice, gas and
dust which replenish Saturn’s E ring. These jets are one of several indications that Enceladus has liquid water beneath
it’s icy crust, where geothermal processes release enough heat to maintain a warm water ocean closer to its core. With a
geometrical albedo of more than %140, Enceladus is one of the brightest known objects in the Solar System.

At 1066 km in diameter, Tethys is the second-largest of Saturn’s inner moons and the 16th-largest moon in the Solar System.
The majority of its surface is made up of heavily cratered and hilly terrain and a smaller and smoother plains region. Its most
prominent features are the large impact crater of Odysseus, which measures 400 km in diameter; and a vast canyon system
named Ithaca Chasma - which is concentric with Odysseus and measures 100 km wide, 3 to 5 km deep and 2,000 km long.
Some of the larger moons even have moons of their own, which are known as Trojan moons. For instance, Tethys has two
trojans - Telesto and Calypso, while Dione has Helene and Polydeuces.




Saturn .
Saturn, the sixth planet from the sun,
is home to a vast array of intriguing and

unique worlds. From the cloud-shrouded
surface of Titan to crater-riddled Phoebe,
each of Saturn's moons tells another piece
of the story surrounding the Saturn system.




