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Clearing space debris

There are tens of millions of garbage pieces orbiting Earth, left behind from
humankind’s space missions. What can we do about them?
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umans have gone to outer
gpace and made many
discoveries, but they have

also made quite a mess out thera.
We have been launching rockets,
Epaneships. and satellites into space
for the past 30 years. All these
activities have generated loads of
rubbizh in space and this rubbish

iz becoming a menace to space
misgioms.

The clutter includes items
such as broken rocket parts and
shattered solar panels, paint flacks
from the surfaces of epacechips,
astronaut gloves, and tools. Because
these objects are orbiting Earth at
extremely high speed, any of them
could crach into a satellite or a
manned spacecraft and destroy it

The American space agency.
MASA, egtimates that there are tens
of millions of garbage pieces orbiting
Earth. Most of them are zmaller
than 1 cm in diameter. Abowt half
a million pieces are as big as 10 cm
in diameter And, there are 71,000
pieces of tragh larger thamn that.

A piece of space junk —a
broken-down research satellite —
plunged into Earth in 2011. NASA
had sent the eatellite into pace
20 years earlier to study Earth's
amosphere. It had stopped working
eince 2005. The satellite, as big as a
bus and weighing about 6 tonnes,
broke into fragments upon entering

Earth’s atmosphere. Mozt of the
fragmente got burnt up on the way
down and the remaining parte
landed in the Pacific Ocean.

The fallen satellite reminds
us that besides stars, planets, and
maybe alien life, there iz a whole lot
of rubbich floating in space.

High-speed projectiles

Most of l.'|‘|.E'junl-Li=a found in lowe
Earth orbit (LEQ). This means, they
are orbiting Earth within 2,000 km
from Earth'e surface. This iz also
the zone in which most of Earth’s
spacecraft are orbiting.

In LEQ, spaceships, satellites or

garbage items travel super fast. They

have speeds of up to about 25,963
km per hour This is seven times
faster than a bullet. A paint chip
travelling that fast could seriously
harm an astronaut, spacecraft, or
satellite that is in ita way. That is
why, when astronauts do any work
outside their spacecraft, they have
to wear spacesuits with a protective
laver as strong as a bulletproof vest.
Spacecraft alzo have protective
ghields built on them.

These protective covers are
only effective againat the impact of
emall obyects. If a broken satellite
az big as a refrigerator travelling
as fast a= a bullat collides head-on
with a epacecraft ravelling at the

Technical Sergeant John Lowes (right) weighe a hydrogen fusl tank,
part of the debris from & Delta [T rocket launch in @010, The crew
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same speed, the crash would be
catastrophic.

All space debris orbiting the
earth will eventually sucoumb to
earth’s gravitational pull and re-
ertter Earth like the fallen satellite.
However, unlike the fallen satellite,
most of the litter in space is destined
to remain there for a very long ime
because they are further away from
Earth'e gravity.

The further an object iz from
earth’s gravity, the longer it will
remain in space. Debris orbiting
Earth within 600 km from ite surface
will fall back into Barth within
sevveral vears, like thie fallen satellite.
In contrast, debriz orbiting the earth
1,000 km away will remain in space
for a century or more.

Since a lot of the space debris iz
not going to re-enter Earth and get
incinerated any time =oon, scientists

re thinking of ways to dear the
rubbish In order to come up with
solutions, we must first understand
why space debris orbite Earth super
fast and why it remains in space for
auch a long time.

Why zpace junk stays up

For a space machine like a television
satellite to do its job, it has to
continuously float in space close to
Earth without getting sucked back
into it by gravity. To do this, the
satellite must move at a epeed high
enough to counter Earth’s pull.

If the satellite has too much
velocity, it will become more
powerful than Earth's pull and travel
in a straight line, deeper and deeper
into space, until it vanishes from
sighe If the satellite has too litte
velocity, Earth will pull it back in,
and the gatellite won't be able to atay
up in space. So, the velocity must be
just right.

The balance between the two
forces — the sarellite’s welocity and
earth’s gravity — is what keepa the
natallite or any other space machine
dreling earth continuously, in other
wiords, im Farth's orbit.

A zatellite can remain in orbit
for a long time because there is no
air in space and therefore no air
friction to slowr it down The lack
of friction iz also the reason why
when in orbit, the spacecraft does

WASTE IN SPACE

A thick band of space junk floats above
the Earth. Two or three times a day, a
satellite narrowly misses these pieces.
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not need continuous fuel power to
puch it round the Earth. There iz no
air friction to stop a spacecraft from
moving once it has already started
deing so.

Hence, the velocity it had
already gained from the frepower
of the rockets that boosted it into
gpace, and Barth's gravity, keep it
circling Earth almost indefinitely,
without fuel power Gatellites
and spaceshipe have amall rocket
engines to power their movement
in space, but these are used for
adjusting their path every now and
then. That is how they are able to
aveid the debris in their path. Space
agencies keep track of all the large
pieces of debriz g0 that they can
alert astronauts in spacecrafts to
dodge debriz coming their way:

But, dodging rubbish is not
going to solve the problem The
solufion is to Hmit the clutter in
space. Space agencies all over the
world are taking steps to limit the
clutter in space.

Spring-cleaning space

One step iz to ensure that a satellite
hag enough fuel-power to transfer
iteelf from LEC to a higher orbit once
it has completed ite miszion. That
way, it will not chatruct other space
machines in LEQ. This would reduce
the risk of it colliding with other
spacecraft and increasing orbital
debris.

Scientizts are also cracking their
brains to come up with ideas to clear
the litter once and for all. Most of

these ideas, like catching the rubbizh
with a giant net or firing a harpoon
into a piece of space debris and
pulling it back into Earth, are simply
not practicable.

However, one idea has come
up. which may work Experts are
planning to send a robot into orbit.
According to the European Space
Agency (ESA) the robot will attach
itzelf onto a piece of space debris
before bringing it back to Earth.
Both robot and debris will burn up
in Earth's atmosphere. Work on the
first micsion, named ClearSpace-1,
will begin in 2020, with the official
launch planned for 2025.

Although there iz so much
rubbish hanging over our heads,
experts beliewa that we are unlikely
to get hit by a piece of old rocket

or a satellite part. Before NASA's
regearch satellite fell, the agency
predicted that the chance of a
pereon being struck by a piece of the
satellite iz less than the chance of a

pereon being struck by lightning.
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MASA [say “nah-sah”; moun) =
acromym for Mational Aercnautics
and Space Administration.
catastrophic (say "ke-tes-tro-fik”;
adjective) = extremely destructive
or harnmiul.

incinerated (say “in-si-ne-ray-ted”;
verb) = completely destroyed by
burming.
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WHY IT'S A SERIOUS PROBLEM
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SHOW AND TELL!

Many kids lowe to act out how space ware happen. Some can even
tell vou what big words like “intergalactic™ mean, thanks to eci-fi
cartoons and games. Very few know about the serious issue of human
garbage in space though. Being aware of this iszue is the first step
towards imagining solutions. Help to spread the word!

1. Carefully study this beautiful infographic, “Waste in Space”.
Think of the information given as an important story.

2. Share the Waste-in-Space story with two or three younger kide. Use
the infographic as your poster and point to the parts as you tell
your story.

3. Encourage your audience to ask you questions and chare their
thoughts.

Who knows? One day. one of you might invent a great solution to
cleaning up the trash in space.



