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Is the Moon moving away from the Earth? When was
this discovered? (Intermediate)

I heard in the TV that moon is moving away from the earth towards the sun. Why is that happening?

And when was this exactly discovered?

The Moon's orbit (its circular path around the Earth) is indeed getting larger, at a rate of about 3.8 centimeters per

year. (The Moon's orbit has a radius of 384,000 km.) I wouldn't say that the Moon is getting closer to the Sun,

specifically, though--it is getting farther from the Earth, so, when it's in the part of its orbit closest to the Sun, it's

closer, but when it's in the part of its orbit farthest from the Sun, it's farther away.

The reason for the increase is that the Moon raises tides on the Earth. Because the side of the Earth that faces the

Moon is closer, it feels a stronger pull of gravity than the center of the Earth. Similarly, the part of the Earth facing

away from the Moon feels less gravity than the center of the Earth. This effect stretches the Earth a bit, making it a

little bit oblong. We call the parts that stick out "tidal bulges." The actual solid body of the Earth is distorted a few

centimeters, but the most noticable effect is the tides raised on the ocean.

Now, all mass exerts a gravitational force, and the tidal bulges on the Earth exert a gravitational pull on the Moon.

Because the Earth rotates faster (once every 24 hours) than the Moon orbits (once every 27.3 days) the bulge tries

to "speed up" the Moon, and pull it ahead in its orbit. The Moon is also pulling back on the tidal bulge of the Earth,

slowing the Earth's rotation. Tidal friction, caused by the movement of the tidal bulge around the Earth, takes

energy out of the Earth and puts it into the Moon's orbit, making the Moon's orbit bigger (but, a bit pardoxically,

the Moon actually moves slower!).

The Earth's rotation is slowing down because of this. One hundred years from now, the day will be 2 milliseconds

longer than it is now.

This same process took place billions of years ago--but the Moon was slowed down by the tides raised on it by the

Earth. That's why the Moon always keeps the same face pointed toward the Earth. Because the Earth is so much

larger than the Moon, this process, called tidal locking, took place very quickly, in a few tens of millions of years.

Many physicists considered the effects of tides on the Earth-Moon system. However, George Howard Darwin

(Charles Darwin's son) was the first person to work out, in a mathematical way, how the Moon's orbit would evolve

due to tidal friction, in the late 19th century. He is usually credited with the invention of the modern theory of tidal

evolution.

So that's where the idea came from, but how was it first measured? The answer is quite complicated, but I've tried

to give the best answer I can, based on a little research into the history of the question.

There are three ways for us to actually measure the effects of tidal friction.

* Measure the change in the length of the lunar month over time.

This can be accomplished by examining the thickness of tidal deposits preserved in rocks, called tidal rhythmites,

which can be billions of years old, although measurements only exist for rhythmites that are 900 million years old.

As far as I can find (I am not a geologist!) these measurements have only been done since the early 90's.

* Measure the change in the distance between the Earth and the Moon.

This is accomplished in modern times by bouncing lasers off reflectors left on the surface of the Moon by the

Apollo astronauts. Less accurate measurements were obtained in the early 70's.

* Measure the change in the rotational period of the Earth over time.

Nowadays, the rotation of the Earth is measured using the Very Long Baseline Interferometry, a technique using

many radio telescopes a great distance apart. With VLBI, the positions of quasars (tiny, distant, radio-bright objects)
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can be measured very accuarately. Since the rotating Earth carries the antennas along, these measurements can

tell us the rotation speed of the Earth very accurately.

However, the change in the Earth's rotational period was first measured using eclipses, of all things. Astronomers

who studied the timing of eclipses over many centuries found that the Moon seemed to be accelerating in its orbit,

but what was actually happening was the the Earth's rotation was slowing down. The effect was first noticed by

Edmund Halley in 1695, and first measured by Richard Dunthorne in 1748--though neither one really understood

what they were seeing. I think this is the earliest discovery of the effect.

This page was last updated on July 18, 2015.

' The EarthThe Earth The MoonThe Moon TidesTides GravityGravity HistoryHistory RotationRotation DistanceDistance OrbitsOrbits Tidal FrictionTidal Friction

Britt Scharringhausen
Britt studies the rings of Saturn. She got her PhD from Cornell in 2006 and is now a Professor at Beloit College in

Wisconson.

Similar Questions that might Interest You...
What would happen if the Moon fell out of its orbit around Earth? (Intermediate)

Is the distance from the Earth to the Sun changing? (Advanced)

What would happen if we did not have a Moon? (Intermediate)

What makes a satellite geosyncronise itself with Earth's orbit? (Intermediate)

Search Our Q&A Archive

Search for your answer...
Search

Can we find the place where the Big Bang

happened? (Intermediate)

This Week This Month All Time

Most Popular (

Why do stars change colour when they

twinkle? (Beginner)

What is a graviton? (Intermediate)

If gravity isn't a force, how does it accelerate

objects? (Advanced)

Does the Milky Way spin counter-clockwise? If

so, do all spiral galaxies spin in this direction

and why? (Beginner)

What time is sunrise/sunset or

moonrise/moonset at my location? (Beginner)

What is the size of the Solar System?

(Intermediate)

How do I maximize my chances of seeing

shooting stars? (Intermediate)

What elements make up the Sun? (Beginner)

Where did the Universe come from?

(Intermediate)

How long does it take the Big Dipper to move

in the sky? (Intermediate)

What color is each planet? (Intermediate)

How do you measure the distance between

Earth and the Sun? (Intermediate)

What is the significance of the Tropic of

Cancer, Tropic of Capricorn, Arctic Circle and

Antarctic Circle? (Beginner)

At what speed does the Earth move around

the Sun? (Beginner)

How far is each planet from Earth?

(Intermediate)

Why do airplanes take longer to fly West than

East? (Intermediate)

When was the last time all of the planets were

aligned? (Beginner)

What is the difference between a "star" and a

"sun"? (Beginner)

Why do the planets orbit the sun? (Beginner)

How does the location of sunrise and sunset

change throughout the year? (Advanced)

What color is each planet? (Intermediate)

How do you measure the distance between

Earth and the Sun? (Intermediate)

At what speed does the Earth move around

the Sun? (Beginner)

What is the significance of the Tropic of

Cancer, Tropic of Capricorn, Arctic Circle and

Antarctic Circle? (Beginner)

How far is each planet from Earth?

(Intermediate)

Why do the planets orbit the sun? (Beginner)

Why do airplanes take longer to fly West than

East? (Intermediate)

What is the difference between a "star" and a

"sun"? (Beginner)

How does the location of sunrise and sunset

Today

Is the Moon moving away from the Earth? When was this disco... http://curious.astro.cornell.edu/about-us/37-our-solar-system/th...

2 of 4 3/26/17, 6:01 PM



change throughout the year? (Advanced)

What are constellations used for?

(Intermediate)

What's going to happen on December 21st

2012? (Intermediate)

What color is each planet? (Intermediate)

At what speed does the Earth move around

the Sun? (Beginner)

Is the Moon moving away from the Earth?

When was this discovered? (Intermediate)

How far is each planet from Earth?

(Intermediate)

How do you measure the distance between

Earth and the Sun? (Intermediate)

Why do the planets orbit the sun? (Beginner)

How long does it take for the Sun's light to

reach us? (Beginner)

When will Halley's Comet return?

(Intermediate)

What is the universe expanding into?

(Intermediate)

Our Reddit AMAs )

AMA = Ask Me (Us) Anything

June 2014 AMA
July 2013 AMA

Q&A Categories *

OUR SOLAR SYSTEM

•  The Earth

•  The Moon

•  The Sun

•  Planets & Dwarf Planets

•  Comets, Meteors, & Asteroids

THE UNIVERSE

•  Extrasolar Planets

•  Stars & Star Clusters

•  Supernovae

•  Black Holes & Quasars

•  The Milky Way

•  Galaxies

•  Cosmology & the Big Bang

OBSERVATIONAL ASTRONOMY

•  Stargazing

•  Telescopes

•  Lunar & Solar Eclipses

•  Timekeeping

•  SETI & Extraterrestrial Life

PHYSICS

•  General Physics

•  The Theory of Relativity

PEOPLE & ASTRONOMY

•  Careers in Astronomy

•  Space Exploration & Astronauts

Is the Moon moving away from the Earth? When was this disco... http://curious.astro.cornell.edu/about-us/37-our-solar-system/th...

3 of 4 3/26/17, 6:01 PM



•  The History of Astronomy

•  Astronomy in the Arts

Tag Cloud '

Jupiter Baryonic Matter Lunar Eclipses

Impacts Libration Wind Direction

Hubble Constant Spectrum Imaging
Focal Length Sumerians Pioneer Surface Illusion

Nucleosynthesis

Supermassive Black Holes Singularities

Astrophotography Cassini

Curious Minds Online +

We have 2695 guests and no members online

How Many Were Here? ,

Total page views since 1997

70606908

Who are We? -

Ask an Astronomer is run by volunteers

in the Astronomy Department at

Cornell University. Most of us are

graduate students at Cornell, and all of

us do this voluntarily, in our own time,

fitting it in around our other work. Please take the time to

browse our site and first try to use the resources online

to find an answer to your question.

Copyright © 1997 - 2017  The Curious Team | Web Design © Siliconian | Image Credits | Team Login BACK TO TOP

Is the Moon moving away from the Earth? When was this disco... http://curious.astro.cornell.edu/about-us/37-our-solar-system/th...

4 of 4 3/26/17, 6:01 PM


