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Abstract
The amount of energy required to put the Moon in a new stable orbit closer to Earth if it became
destabilised, was found to be 9.9 × 1027 J and the new orbit described would have a period of 2.5
days. It would take 8.5 billion years for the UK to produce the high amount of energy required
and even if we could produce the energy, the tidal effects from the Moon would be disastrous.

Introduction
Imagine all of a sudden, the tangential velocity
of the Moon is reduced to zero which has resulted
in the orbit of the Moon destabilising and it has
started to fall through space on its way to collide
with Earth. In order to prevent the moon from
impact with our planet, we would need to apply
enough energy to the Moon to move the body
to a new stable orbit, closer to the Earth. This
paper looks at what energy would be needed to Figure 1: Simple diagram displaying the Earth and
do this; what the orbital period will be for the Moon orbit, where AB= BC= semi-major axis, a and
new orbit of the Moon and how this situation r is the orbital radius.
would affect tides on Earth.
destabilised Moon to be put into a new stable
Theory
In order to look at this situation, we first have orbit, first the tangential velocity required needs
to make an assumption that the Moon has a per- to be worked out using Eq.(1).
fectly perpendicular trajectory as it is falling.
The Moon has an elliptical orbit around the
Earth and Figure 1 shows the orbit of the Moon
around the Earth. As the Moon falls closer to
the Earth, r will decrease. In this paper we will
be using a value of 10000 km as the distance between the Moon and Earth.
In order to find the energy required for the

r
vt =

GM
r

(1)

where v t is the tangential velocity, G is the gravitational constant, M is the mass of the orbiting
body, which in this case is the mass of the Moon,
0.0735 × 1024 kg [2], and r is the orbital radius.
The value of r is given by Eq.(2)

r = d + rM oon + rEarth

(2)

of being put into a new stable orbit, completely
cleared the Earth’s orbit, then the tides would be
around 33 percent smaller, [1] than they are now
because without the Moon, the Sun would influence the tides and the Sun has a much weaker
pull.

where d is 10000 km; rM oon is the radius of the
Moon, which is 1738.1 km [2]; and rEarth is the
radius Earth which 6378.1 km [2]. The value of
d is chosen to be 10000 km as stated above since
Conclusion
the new orbit will be closer to Earth.
Once the tangential velocity is found, the enTo conclude, the new orbit described will have
ergy required to put the Moon in the new stable a time period of 2.5 days, which is a lot less than
orbit can be worked out using Eq.(3).
the original orbital period which is 27 days [4].
The new orbit of the moon will have an orbital
1
E = M v2
(3) radius of 1.8 × 107 km and the amount of en2
ergy needed to put the Moon in this new orbit
where E is the energy required , M is the mass is around 9.9 × 1027 J. To put this in perspecof the Moon and v is the tangential velocity.
tive, in 2019 the UK produced around 1.16 ×
Finally the period, T, for the orbit in this sit- 1018 J of energy, it would take around 8.5 billion
uation an be found using Eq.(4)
years for the UK to produce that kind of energy.
r
Creating that kind of energy would be impossi4π 2 3
T =
r
(4) ble, and along with the disastrous tidal affects, if
GM
this scenario ever took place, we are all doomed.
Results
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