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SOMEWHERE OU'T IN DEEP SPACE, 7,500 MILLION KM
beyond the orbit of Pluto, a small space probe
is making its way towards the stars and into
history. Launched in 1972, Pioneer 1o was the
first probe to reach the planet Jupiter, sending
back breathtaking close-ups of that giant
planet and its retinue of moons. In 1983, it
achieved another landmark by becoming the
first probe to travel beyond Pluto.

Yet its most important scientific legacy
may be a discovery made by NASA scientists,
while tracking Pioneer’s path across the
Solar System. The signals it sent back helped
gauge the ebb and flow of gravity between the
planets. As expected, the data followed the
predictions of Sir Isaac Newton's famous law

IN A NUTSHELL

What are cosmic forces?

Scientists are uncovering
mounting evidence that the
Universe is pervaded by
mysterious cosmic forces.
The most impressive to date
is for so-called ‘dark energy’,
a kind of anti-gravitational
effect that appears literally
out of nowhere and seems
to be propelling the
expansion of the Universe.
Its precise nature defies

be explained.
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e World's mvisica,
reatest mysteries

From errant space probes to anomalous antigravity, Robert
Matthews investigates the forces that defy explanation

Cosmic
forces

explanation. Observations of
stars in distant galaxies have
also revealed anomalies in
their motion, consistent with
the existence of a critical
rate of acceleration, below
which standard laws of
motion seem to break down.
Again, its origins have yet to

Closer to home, two US-
built space probes launched

of gravitation, published almost 300 years
earlier. Or, rather, they almost did. There
was one tiny discrepancy: a strange,
barely-perceptible loss of speed by Pioneer
10 as it hurtled across space at around
44,000km/h.

The discrepancy amounted to a
deceleration of just rokm/h per century.
Put another way, it was as if a force 10
billion times weaker than gravity was
tugging at the probe as it made its way out
of the Solar System. Hopes that it was just
a simple error in measurement evaporated
when NASA researchers checked the
signals from Pioneer 11, a second deep-
space probe launched the =

in the early 1970s and now
far beyond the orbit of Pluto
appear to be slowing down
as if under the influence of a
‘draq force’. Many scientists
believe this ‘Pioneer
anomaly” may be due to
some kind of on-board
effect. However, some
theorists believe it could be
the first hint of a revolution
in cosmic physics.


















