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Artificial Earth satellites

The value of g can vary locally on the Earth’s surface because of the presence
of irregularities and rocks of different densities. Such variations in g, known as
“gravity anomalies,” are very small—on the order of | part per 10° or 107 in the
value of g. But they can be measured by “gravimeters” which detect variations in g
to 1 part in 10°. Geophysicists use such measurements as part of their investiga-
tions into the structure of the Earth’s crust, and in mineral and oil exploration.
Mineral deposits, for example, often have a greater density than does surrounding
material. Because of the greater mass in a given volume, g can have a slightly
greater value on top of such a deposit than at its flanks. “Salt domes.” under which
petroleum is often found, have a lower than average density; searches for a slight
reduction in the value of g in certain locales have led to the discovery of oil.

-1 Satellites and “Weightlessness”

Satellite Motion

Acrtificial satellites circling the Earth are now commonplace (Fig. 5-23). A satel-
lite is put into orbit by accelerating it to a sufficiently high tangential speed with
the use of rockets, as shown in Fig. 5-24. If the speed is too high, the spacecraft
will not be confined by the Earth’s gravity and will escape, never to return. If
the speed is too low, it will return to Earth. Satellites are usually put into circular
(or nearly circular) orbits, because such orbits require the least takeoff speed.

27,000 km/h 30,000 km/h
circular clliptical

FIGURE 5-23 A satellite circling the Earth. FIGURE 5-24 Ariificial satellites launched at

different speeds.

It is sometimes asked: “What keeps a satellite up?” The answer is: its high
speed. If a satellite stopped moving, it would fall directly to Earth. But at the
very high speed a satellite has, it would quickly fly out into space (Fig. 5-25) if
it weren’t for the gravitational force of the Earth pulling it into orbit. In fact, a
satellite is falling (accelerating toward Earth), but its high tangential speed
keeps it from hitting Earth.
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FIGURE 5-25 A moving satellite “falls™ out of a
straight-line path toward the Earth.
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