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On 15 September, a fireball streaked down 
through the atmosphere of Saturn. It was 
the funeral pyre of an extraordinary space-
craft, which had spent 13 years in orbit 
around the ringed planet. During that 
time, NASA’s Cassini had made remark-

able discoveries. In fact, one of these – that, incredibly, life 
may exist among Saturn’s icy moons – was the reason its 
engineers chose to incinerate the craft when its fuel was 
almost gone, rather than risk it accidentally crashing and 
contaminating an alien biology.

Cassini was launched 20 years ago. It spent seven years 
getting to Saturn, swinging twice around Venus and once 
around Earth, using the gravity of the two planets in a 
process known as a “gravitational slingshot” to catapult it 
into the remote and cold outer solar system.

Saturn is ten times further from the sun than Earth is. 
A “gas giant” with no solid surface, it is so rarefied that it 
would float in water. (If you had a big enough bath.) Its 
most notable feature is the spectacular system of rings that 
mystified Galileo when he turned his new-fangled tele-
scope on the planet in 1609. Despite being one of the great-
est scientists of all time – he discovered that the period of 
a pendulum is constant and that all bodies fall at the same 
rate – Galileo had a bit of an off day when he declared that 
Saturn was “a planet with ears”. It was not until 50 years 
later that Christiaan Huygens built a telescope big enough 
to reveal Saturn’s ears as rings.

The rings were one of the targets of Cassini. In 1857, 
James Clerk Maxwell had deduced that they could not be 
solid but were instead made of particles. And this is indeed 
what the Voyager 1 and 2 probes found in 1981. The par-
ticles are chunks of ice, ranging in size from a sand grain 
to an office block, sweeping around Saturn confined to 
tens of thousands of ringlets. Cassini discovered “spokes” 
in the rings and “mountains” of material suspended above 
the ring plane, probably by magnetic forces. Structures 
dubbed “propellers” turned out to be ephemeral moons 
created briefly by the pile-up of ring material.

If Earth had rings like Saturn, they would stretch a third 
of the way to the moon. They are so thin that, if they were 
shrunk to a kilometre across, they would be thinner than a 
razor blade. Cassini did not solve the mystery of the rings’ 
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origin but the best bet remains the disintegration of an icy 
moon 200 to 300 kilometres wide.

In addition to the rings, Cassini took images of Saturn 
itself, where huge storms known great white spots  appear 
every 29 years, when Saturn is at its closest to the sun. A 
spot was most famously observed in 1933 by the British 
film comedian Will Hay. Cassini was fortunate to witness 
the birth of a Great White Spot in 2010 and watch as high-
speed winds smeared it all the way around the planet. It 
also confirmed a discovery by Voyager that, at the north 
pole of Saturn, there is a hurricane twice the size of Earth 
and the shape of a hexagon.

Arguably the greatest discoveries of Cassini concern its 
moons. Shortly after its arrival at Saturn, the space-

craft despatched the European Huygens lander to Titan, 
a giant moon enshrouded in impenetrable orange clouds. 
As it parachuted down through the super-thick nitrogen 
atmosphere, it revealed a remarkably Earth-like world, 
with ocean and rivers, snow and rain. The only difference 
is that, at -179oC, the liquid is not water but methane and 
ethane – lighter fluid! Titan is rich in the chemicals that are 
the building blocks of biology. But it may have to wait a few 
billion years until the sun swells into an ultra-luminous 
“red giant” and lifts the moon out of its deep freeze.

Enceladus, however, is a different matter. Nobody in 
their wildest dreams expected to see fountains of ice crys-
tals stabbing hundreds of kilometres from a moon the size 
of England. Without doubt they come from an internal 
ocean – the smallest ocean in the solar system. Enceladus 
now joins Mars and Jupiter’s giant ice moon Europa as the 
most likely places to find a second biology.

With Cassini now forever a part of Saturn, planetary 
scientists are lobbying for follow-up spacecraft to sample 
the ice fountains of Enceladus for dead bacteria or drop 
a boat to sail the oceans of Titan or a hot-air balloon to 
drift around the giant moon. Cassini has changed our view 
of Saturn, its rings and its moons. And all this has been 
achieved by a spacecraft launched in 1997, whose  camera 
is inferior to the one on my mobile phone and whose 
 on-board computer has a memory 100 times smaller than 
the USB memory stick in my pocket. Cassini is dead. Long 
live Cassini. l


