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LIFE ON JUPITER?

Ken Tapping, 15t April, 2014

These evenings Jupiter is the brightest thing in the
sky after the Sun and Moon. It is that very bright,
star-like object visible high overhead when it gets
dark and sinking westward overnight. A small
telescope will reveal a tan-coloured disc crossed
by darker belts, and up to four faint “stars” in line
with the planet and changing position from night to
night. These are the planet’s four largest moons:
lo, Europa, Ganymede and Callisto.

Jupiter is a very different world from ours. It is the
fifth planet out from the Sun (we live on the third)
and lies over five times further from the Sun. It
therefore gets only about 4% of the solar energy
per square metre that we receive. lItis cold. The
planet is large: 143,000 km in diameter compared
with Earth’s diameter of just under 12,800. So
Jupiter’s volume is about 1400 times the Earth’s.
However, it is only 318 times more massive. Its
average density is only 1.3 compared with the
Earth’s 5.5. Most rocks in the Earth’s crust have a
density in the region of 2.5, so Jupiter must be
mostly something less dense than rock. It is
believed that Jupiter is mostly gas — a mixture of
hydrogen, ammonia, methane and a host of
various organic compounds. It is a member of the
class of planets known as gas giants — worlds that
are mostly gas, with a solid body somewhere deep
in the middle. Jupiter does not seem a good place
to seek “life as we know it”. For example, there is
not much of a surface to run around on. However,
Jupiter might not be a write-off for life. In his
series “Cosmos”, Carl Sagan discussed the
possibility, and science fiction writers such as
Arthur C. Clarke wrote about living creatures in
Jupiter’'s atmosphere. Actually that does not sound
unreasonable when we look at the issue in detail.

The dark clouds of gas and dust in space are
loaded with a cocktail of organic chemicals.
Laboratory experiments have been conducted
where this gas cocktail was subjected to electric
discharges. The result was a goop that
transitioned through reds and browns to black, and

when this goop was analysed, it was found to
contain amino acids, which are the building blocks
for proteins. These are the foundations for life as
we know it. We believe the atmospheres of young
planets would often contain this mixture, and
lightning storms would do the rest. It is interesting
that all the colours that goop turned can be seen in
the cloud belts in Jupiter's atmosphere.

Both Carl Sagan and Arthur C. Clarke imagined
great gas-bag creatures floating in Jupiter’s
atmosphere, feeding on the organic chemicals,
and other, more mobile creatures feeding on them.
There are certainly plenty of food chemicals and
floating around seems a benign way to live.
However, things are a little more complicated than
that. Jupiter is a lot larger than Earth, and it rotates
much faster. A day on Jupiter is about ten hours,
which means whereas a point on the Earth’s
equator is moving eastwards at about 1700 km/h,
a point on Jupiter’s equator is moving at around
45,000 km/h. The speed difference between the
poles (0 km/h) and the equator drives really strong
weather patterns, and draws the clouds out into
belts around the planet. There are lots of storms.
Some, such as the large vortex known as the
Great Red Spot, are big enough to drop the Earth
into. There are places where any Jovians (Jupiter’s
inhabitants), would stay away from. However, even
here on Earth there are lots of places living
creatures like us stay away from, such as
volcanoes, the deep ocean and so on, yet our
world is teeming with life, some of it living under
conditions that would kill us very quickly, so we
should not give up on the possibility of life on
Jupiter, and need to keep watching for it.

Jupiter lies high in the south at nightfall and sets
around 3:30am. Mars and Saturn rise around 9pm
and midnight respectively. Venus lies low in the
dawn twilight. Its brightness makes it fairly easy to
spot. The Moon will reach First Quarter on the 6.
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