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Lunar Retroreflectors o014

® The Apollo 11 retroreflector
array, consisting of 100 “

’
7y O\

The Apollo 14 retroreflector array is
very much like the Apollo 11 array
in design: 100 3.8 cm reflectors

in a 10 X 10 square pattern.

P 7 \ff Apollo 15
S QXU A close-up of the Apollo 15 array,
a‘which has 300 3.8 cm corner cubes

in a hexagonal array.



Location of the reflector landing sites



Laser Ranging Retroreflector

The Laser Ranging Retroreflector experiment was deployed on Apollo 11, 14, and 15.

It consists of a series of corner-cube reflectors, which are a special type of mirror with the
property of always reflecting an incoming light beam back in the direction it came from.
These reflectors can be illuminated by laser beams aimed through large telescopes on
Earth. The reflected laser beam is also observed with the telescope,

providing a measurement of the round-trip distance between Earth and the Moon.

This is the only Apollo experiment that is still returning data from the Moon.

Laser beams are used because they remain tightly focused for large distances.
Nevertheless, there is enough dispersion of the beam that it is about 7 kilometers in
diameter when it reaches the Moon and 20 kilometers in diameter when it returns to Earth.
Because of this very weak signal, observations are made for several hours at a time.

By averaging the signal for this period, the distance to the Moon can be measured

to an accuracy of about 3 centimeters (the average distance from the Earth to the Moon is
about 385,000 kilometers).

The Laser Ranging Retroreflector experiment has produced many important
measurements.These include an improved knowledge of the Moon's orbit and

the rate at which the Moon is receding from Earth (currently 3.8 centimeters per year)
and of variations in the rotation of the Moon. FE1
These measurements have also improved our knowledge of changes of

the Earth's rotation rate and the precession of its spin axis

and have been used to test Einstein's theory of relativity.
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