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1. History |2, 3]

The existence of Jupiter has been known to mankind
since ancient times. The first detailed observation of the
planet was made by Galileo Galilei in 1610 with a small
home-built telescope [2]. Jupiter is mentioned as a
planet in various astronomical texts of ancient India.
Aryabhata's 5th century Aryabhatiya, Latadeva's 6th
century Romaka and Varahamihira's  Pancha
Siddhantika, Brahmagupta's 7th century
Khandkhadyaka and  Lalla's Sth century
Shishyadhivruddhi are some of them [3].
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2. Features of Planet Jupiter [2, 3, 5-8]

For the past few weeks (during the period Jan to Feb.
2025), Jupiter has been part of a planetary alignment that
included Venus, Mars and Saturn. This alignment is an
enchanting sight to the naked eye on a clear night sky.
Jupiter is the fifth planet from the Sun. It is located at a
distance of about 740 million kilometres from the Sun.
Sunlight takes about 43 minutes to reach Jupiter. The
duration of a day within the Solar System is shortest in
Jupiter. It takes about 9.9 hours to rotate once on its axis.
Also, it takes about 12 years to complete one revolution
around the Sun. Jupiter is a giant planet. Its mass is more
than twice the combined mass of the other seven planets
in our Solar System. Jupiter could hold a thousand
Earths if it were hollow.

Its composition, consisting mostly of hydrogen and
helium, is similar to the Sun. As one moves from the
surface of the planet to the interior (as indicated by the
arrow A to E in Fig. 1), the pressure and temperature
gradually increase, allowing the hydrogen gas to
condense into a liquid. As a result of this condensation,
Jupiter's largest ocean has been created - an ocean made
of hydrogen rather than water! As one descends even
lower (perhaps a little less than half the planet's
diameter), the pressure is many times greater. The
increase in pressure causes electrons to separate from
the hydrogen atoms, which in turn results in the liquid
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to become a metal-like conductor of electricity [metallic
hydrogen]. It is believed that Jupiter's rapid rotation
drives electric currents in this region. The metallic
hydrogen region generates the planet's powerful
magnetic field as it acts like a dynamo. Scientists
hypothesise that Jupiter was formed about 4 billion
years ago from debris and small objects of the
embryonic solar system.

The asteroid belt between the orbits of Mars and Jupiter
(Fig. 2) is another example of the influence of this gas
giant. Its gravity prevents asteroids from merging into
planets.

Jupiter can significantly influence the orbits of small
bodies that pass near it. Its gravitational effect throws
these small bodies into long orbits.

As mentioned above, Jupiter protects Earth and the other
inner planets by altering the trajectories of comets and
asteroids. However, it can sometimes pull celestial
bodies directly into collision paths with the inner
planets. It is thought that early in the history of the Solar
System, Jupiter may have attracted many celestial
bodies towards Earth, causing collisions on Earth,
delivering water and other elements necessary for life to
Earth in the process. Many collisions may have been
harmful; for example, these collisions may have been
responsible for the extinction of the dinosaurs 65 million
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years ago. Such events are likely to occur again.
Advances in modern technology have made it possible
to detect asteroids that pose a threat to Earth in advance
and take appropriate mitigation measures. In many other
solar system like planetary systems in the universe, large
planets like Jupiter act as gatekeepers for their
respective planetary systems, as they are far away from
their central stars. They protect the inner planets
allowing them to maintain mostly circular orbits as these
orbits prevent extreme climate changes compared to
elliptical orbits. They provide a favourable environment
for the continued evolution of many forms of life.
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3. Moons of Planet Jupiter [9-17]

The International Astronomical Union has officially
recognized 95 moons of the Jovian planet, Jupiter. The
Jupiter planet's rather complex system consists of
moons, rings and asteroids that are in its orbit. The first
moons discovered beyond Earth in the year 1610 were
those belonging to planet Jupiter. They are called the
Galilean satellites as these were discovered by Italian
astronomer Galileo Galilei. These are: Ganymede,
Callisto, lo, and Europa are listed below in the order of
their sizes :

Table 1
S1. No. Jupiter’s diameter in kms
Moon
1 Ganymede 5268
2 Callisto 4820
3 10 3660
4  Europa 3121

Fig. 3 shows Jupiter and the 4 Galilean Moons.
Ganymede is the largest moon in our solar system and it
is icy. It is larger than both Mercury and the dwarf planet
Pluto. There is strong evidence that Ganymede has a
subsurface saltwater ocean. It is estimated to hold more
water than all of Earth's surface water. Ganymede is the
only moon to have its own magnetic field - a field
usually found on Earth-like planets. The magnetic field

32



T R OFFE TeHe?

creates bright ribbons of glowing gas that circle the
moon's poles.

Callisto is the second largest moon of Jupiter and the
third largest moon in our solar system. Its surface is
more cratered compared to any other object in our solar
system. This moon was once thought to be a dead,
dormant rocky body. Data collected by the Galileo
spacecraft in the 1990s, however, suggests that beneath
its icy surface, Callisto may have a salty ocean. Recent
findings reveal that this ocean may be deeper below the
surface than previously envisioned. It is theorized that
this ocean may be interacting with the rock on Callisto,
creating possible environments for life.

Jupiter's moon Io is the most volcanically active world
in the Solar System. It has hundreds of volcanoes and
erupts fountains of lava up to a distance of many
kilometres. It is caught in a tug-of-war between Jupiter's
immense gravity and the gravitational pull of its two
distant moons, Europa and Ganymede. lo's volcanoes
are sometimes so powerful that they can be seen with
large telescopes from Earth. Io also has lakes of molten
silicate lava on its surface. It is slightly larger than
Earth's Moon and is about a quarter of the diameter of
Earth. Artist's drawing of NASA's Galileo spacecraft
flying past Jupiter's moon Io is shown in Fig.4.
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Of Jupiter's 95 moons, Europa is the largest and is the
sixth closest moon to the planet. Jupiter's moon, Europa,
may be one of the most suitable places in our solar
system to support life. Scientists believe that below the
icy crust lies a salty ocean which could contain twice as
much water as Earth's ocean. It could also contain
chemical elements important for life. NASA launched
the Europa Clipper mission on October 14, 2024, to
determine whether the regions beneath Europa's surface
could support life.
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4. Missions to Jupiter [17-22]

In recent years, several space missions have been
launched to study Jupiter. These include orbiters,
probes, and spacecraft missions.

The first spacecraft to fly by Jupiter in the 1970s were
NASA's Pioneer 10 and 11, and Voyager 1 and 2. Later,
the Galileo spacecraft, launched from Earth in 1989,
arrived at Jupiter in 1995. The Galileo spacecraft orbited
the gas giant for about eight years until 2003.

NASA's Cassini spacecraft took detailed photos of
Jupiter on its way to neighbouring planet Saturn in 2000,
and similarly, the New Horizons spacecraft took pictures
of Jupiter before travelling to Pluto and the Kuiper Belt
in 2007. The Europa Clipper spacecraft was most
recently launched in October 2024 to study Jupiter's icy
moon Europa.

Pioneer 10

Pioneer 10, which was NASA's first spacecraft, made its
closest approach to planet Jupiter in 1973. The
spacecraft sent its last signal to Earth from a distance of
7.6 billion miles in 2003.

Voyager 1

Voyager 1 discovered a thin ring around the planet
Jupiter, two new moons, and active volcanoes on the
volatile moon lo in 1979.
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Galileo

The Galileo mission launched in 1989 consisted of two
spacecraft: an orbiter and an atmospheric probe. It
orbited Jupiter for almost eight years, and went close all
the planet's major moons. It carried a small probe that it
deployed and sent deep into the atmosphere of Jupiter.

Juno

Juno was launched from Earth in August 2011 and has
been in orbit around Jupiter since 2016. It is probing
beneath the planet's dense clouds to find out about its
origin and evolution, and is scheduled to continue
exploring the solar system’s largest planet, its moons,
faint rings, and surroundings till 2025.

More details of the Juno mission are given in the
subsequent section.
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5. Trajectory to Jupiter [23-27]

On August 5, 2011, NASA's Juno spacecraft began a 5-
year journey to Jupiter, the largest planet in our solar
system. The spacecraft's path is shown in Fig. 5. The
details of the Deep Space Manoeuvre (DSM) carried out
in 2012 and the Earth Fly By(EFB) manoeuvre carried
out in 2013.

Juno was launched aboard an Atlas V 551 rocket. This
rocket is one of the most powerful, with five solid
boosters. This launch set the Juno spacecraft on a course
away from Earth. Though it crossed the orbit of Mars,
the spacecraft didn’t continue on to Jupiter. The
spacecraft orbited Earth for about 2 years. During this
period (in August and September 2012), mission
designers used the Sun’s gravity and a pair of main
engine burns to guide Juno back towards Earth.

Juno dashed home towards Earth 26 months after it was
pulled in by gravity, then sped away with greater energy
than before. In this manoeuvre, called a gravity assist,
Juno borrowed some momentum from Earth, which is
now hurtling through space at 18 miles per second (29
kilometres per second). This slingshot effect boosted
Juno’s velocity by 16,330 mph (about 7.3 kilometres per
second), giving the spacecraft sufficient energy to climb
away from the inner solar system and head towards
Jupiter.

37



T R OFFE TeHe?

After a five-year, 1,740-million-mile journey, Juno
reached Jupiter in July 2016. The spacecraft has been
placed in a 53-day polar orbit that extends from Jupiter's
cloud tops to the outer edge of the planet's
magnetosphere.

Juno's mission, which has now completed 8 years (since
2016), has been expanded to include studies of Jupiter's
internal structure, internal magnetic field, atmosphere,
and magnetosphere.
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6. Jupiter in science fiction [28 -45]

After it became clear that Jupiter was a gas giant, its
moons became increasingly popular for fictional stories
involving human or extraterrestrial life. The four
Galilean moons — lo, Europa, Ganymede, and Callisto —
were colonized in Alfred Bester's 1956 novel “The Stars
Are My Destination”.

10

Io is depicted as having a tropical climate in Stanley G.
Weinbaum's 1935 short story "The Mad Moon". The
moon is mined for resources in the 1981 film Outland, a
science fiction version of the 1952 western High Noon.
In Michael Swanwick's 1998 short story "The Very
Pulse of the Machine", Io is suggested to be sentient.
The 2019 film Io depicts the moon as a refuge for
humanity after Earth is rendered nearly uninhabitable by
pollution.

Europa

Charles Sheftield's 1992 novel Cold as Ice focuses on
the conflict over whether or not to terraform Europa.
Since scientists began to speculate that Europa might
have oceans of water that could harbour life beneath its
icy surface, numerous fictional stories have been
written. Paul J. McAuley's 2008 novel “The Quiet War”,
the 2013 film Europa Report, and Michael Carroll's
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2016 novel “Europa's Last Expedition: A Scientific
Novel” are some of them.

Ganymede

Another literary work about the moon 1s the 1950 short
story "The Dancing Girl of Ganymede" by Lee Brackett.
The colonization of Ganymede has been depicted in
several works, including Paul Anderson's 1964 novel
“Three Worlds to Conquer.”

Callisto

The moon Callisto is colonized in Eric Frank Russell's
1950 short story "U-Turn". The 1970s Callisto series,
beginning with the 1972 novel Gender of Callisto, is a
fictional thriller created by Lynn Carter. It also pays
homage to the works of Edgar Rice Burroughs.

* sk ok ok sk ok ok ook
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