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Speaking in Phases

Thetiny spacecraft we have sent to explore our
solar system “phone home” across millions of miles of
space using only about as much electricity asthe light
bulb in your refrigerator! How do they do it?

This question has been one of the biggest that
space scientists and engineers have had to answer.
The spacecraft are very tiny, from about the size of a
washing machine to the size of adelivery truck. (New
ones being planned are even smaller.) Most of them
use solar panels to generate electricity from the sun.
However, none of them makes enough electricity to
operate a big, powerful transmitter that could beam a
strong radio signal back to Earth.

One part of the answer isto focus the weak signal
into avery narrow beam. Another part of the answer
is pointing that tiny beam very accurately toward
Earth. And another big part of the answer isthe Deep
Space Network (DSN for short) of giant receiving
antennas here on Earth.

The Power of Good Listening

The DSN has three groups of antennas, spaced
more or less evenly around Earth. One setisin Cali-
fornia, one set isin Spain, and one set isin Australia.
Asthe Earth turns, at least one set of antennasis
“visible” to afar-away spacecraft at al times.

DSN’ s huge dish-type antennas are especialy
designed to detect radio waves, and very faint ones at
that. By the time the spacecraft signal reaches Earth, it
is so weak, you would have to collect and save the

This 70-meter antenna
in Madrid, Spain, is
part of the Deep Space
Network.

energy from the signal for 40,000 years to have
enough energy to light a Christmas tree bulb for 1
millionth of a second!

Radio waves are like light waves, but much
longer. Our eyes cannot see them. Radio wavesrain
down on Earth all the time from stars, galaxies, and
even some planets (Jupiter isagood example). A little
more than 100 years ago, humans learned
how to make radio wavestoo. Now we
use them to carry the signals for our
radio, TV, and other types of communi-
cation on Earth, as well as to communi-
cate with our spacecraft, whether in orbit
around Earth or way out in “ deep space.”

Radio and TV stations use powerful

transmitters mounted on giant towers to

broadcast their program signalsin all directions, so
that anyone within a certain distance who has aradio
or TV receiver can tunein to their programs.

Now, the next question might be, how do the
radio or TV programs here on Earth, or the pictures
and other information collected by a spacecraft in
space, get carried by the radio waves being transmit-
ted? How can aTV show be carried invisibly (and
without a sound) through the air? How can a picture
of Saturn or Jupiter be carried by very weak waves of
radio energy passing through millions of miles of cold,
empty space?



