Earths Moon and Mercury
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Why are we grouping Earth’s Moon and Mercury
toqgether.

One is a moon and one is a planet. But as one of the
b&gges% moons and bthe smallest F?Lah@.% the two
a&&u&ilv have many similarities.

 They also have differences, but as solar system bodies
go they are pretty alike so it makes sense to group
them toqether,



Earth’s Moon (Luna)

The name of our moon is Luna. It is about 1/¥0 the mass
of the Earth and 1/6 the surface gravity,

The Llow surface gravity means the Moon cant retain an
atmosphere; gasses are able to escape its gravitational pull.
This is an important similarity with Mercury,

The Moon has a density of 3.3 9/cm3, much less than the
Earth or Mercury, This c&emséﬁv implies the Moon is almost
@.m&rebj rock with Little, if any, metallic core U iks center,

The Moon has been explored ba people and samples of
Moown rock takein back to Earth. Thus we khow more about
the moon than any planet aside from Earth.
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o The most obvious lunar surface feature are the maria which
can be seen withoutb a telescope. They are named mare
because to eartv astronomers they looked Like seas. Buk
they are actually lava flows that ?eave behind flak black
Lgheous rocik,

o The obther main surface feature is that the Moon is heavily
cratered. These are the results of meteor impacts that on
the Moo never gqebt erased.,

o The rocks brought back from the Moon have been found to
have ages between 3.6 and 4.4 billion years old.



The maria are younger less
cratered rock. They are similar
to the rock under the ocean on
Earth. While younger they are
at least 3.3 billion years old.
They are only found on the
near side of the Moo,




The rest of the Moon’s surface is
called the Llunar highlands. They are
heavily cratered and very old, 4.1 to
4.4 billion years ago. '




Unlilee mmuh&a&ﬁé o .Ear&k; these
dont have sko&fpﬁridges,_ but are
rounded. This is because there is no
erosion on the Moon, so cliffs,
valleys, dunes, etc. dont form,




The Lunar surface is covered in fine
dusk, This dust is not the result of
wind erosion, but of meteor impacts.
After billions of years of impacts
almost all of the surface is covered
i this dust.

There is also waker on the Moow, buk
Lt is frozen in deep chasms. There is
no wabker on most of the surface
which is why the dust stays duskt and
doesnt become mud.
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https://wwwyoutube com/watch?vamIR PeY GKE


https://www.youtube.com/watch?v=mIRPeYGKfic

Tem Y ak ure own the Moo

The temperature on the Moon ranges from 100C bto -170C,
that’s more than 280C difference.

This occurs because the Moon lacks an atmosphere and
rotakes stca-wi.v.

Own the Earth heat is Eramspor&d bj the air from hot places to
colder places and noon only lasts a few hours and then
night begins a few hours later.

On the Moown there is no transport of heat from the equator
to Ehe Fwt@.s and the 27.3 d&v rotakion Fermc{ means Moo
Lasts many c{avs and night Llast 13 c{avs. Thus the roclke heats
up high and cools down to very Llow values.



Impact craters are the dominant surface feature on the Moown. Meteors hit the
moon ab 10km/s or faster, At these s[peeds it will penetrate the surface 2 to 3
times iks diameter before stoping. Shockwaves vaporize the meteor and some

of the surrounding material. A crater 10 times that of the impactor is created.
Ejecta foll around the crater and often create secondary craters as they fall

back to the surface.




Counting Craters

X ~— Hypothetical cratering maximum

o The number of craters on a
surface tell us about its aqe, the
wore craters the older the surface,

o The rate of bombardment has been
retty constant for a long time,
Euﬁ was nmuch higher just after the
solar system formed.,

Cratering of highlands

Imbrium and Orientale iImpacts

Rate of Formation of Impact Craters

Formation of maria

o We will use this information to econt cratore
date the surfaces of all other (Tycho, Copernicus)

Qb\}e&%s i the solar svs%ema

4 3 2 1
Time before Present (in Billions of Years)




Origin of the Moon

There are many theories for the origin of the Moon but
Ec)da:j most scientist think it is the resulk of a glant
impact with the forming Earth.

This impact would have stripped off part of the outside
of Earth, and thus only rock no metal.

The this stripped material would form a ring and
évemﬁu,auv come toqgether as the Moow,

) This &hemz expiams whj the Moown s all rock and Likkle
metbtal. Alna wl«aj the Moo is so close to Ehe Earthh in wass.

https://www.nao.ac.jp/en/gallery/weekly/2016/20160628-4d2u.html



https://www.nao.ac.jp/en/gallery/weekly/2016/20160628-4d2u.html

Mercury

Memura is in many ways similar to the Luna, it has no
&Emosp ere and ik is keav&tv crabered.

Ik can be hard ko see i Ehe skey because ik is so close to bhe
Sun. It is only visible about 1.5 hours after sunset or before
sunrise,

As the closest Ftame& to the Sun (0.39A0) ikt has the shortest year,
orbiting the Sun in 0&\1.3 ¥¥ tarth c&o\js‘.

 Ibs mass is only 1/1% of Earth’s mass or 4.5 times Luna’s mass,
Ikts radius is half of Earth’s, but its density is 6.4 9/cm3, similar
to the Earth’s,



That Mercury has a higher ciemsiﬁv
than Earth means Mercury’s core
is even bigger than Earth’s, The
Eheorv to expi.&im this is that like
the Earth, Mercury was hit by
large objects during iks
formation which broke off some
of the rock on its surface. Unlike
the Earth, Ehat matkerial didnt
form a moon Fossibi.'j because
Mercury is so nuch closer to the
Su,

Mercury also has a weak
moagnetic field. This means part
of the core must be i.i,qu,id.



K obkakion

M

o Mercury has a strange orbit around the Sun. It takes ¥¥
Earth days to 9o around the Sun and rotates around its
axis i §9 Earth days.
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@ Thus 2 M@.r&u,r'j years LS equ,at to 3 Méwurv d&vsﬂ This is
similar to the Moowns 1:1 ratio bebween iks revolubtion and
rotation, but instead is 2:3,

o 1t bturns out Mercury is pkase lockked with the Sun, but i a
more aampucaﬁed pattern because ik has an eccenkric
orbik.
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3 M@.rc:ur:j has the greatest change in Eempera%um own iks
surface because ik has no a&mmspkem and rotakes very

si.owi.va

o Mercury’s daytime temperature can reach 700K (430C)
while the night time temperature can go as low as
100K (~170C).

o Thats a change of 600 deqrees. 0f course that change
could take 4§ Earth days to occur.



gy
= Memurv’s surface much Like the B, )
Moown is heavily cratered. There are N
thousands of craters and some are 4

as big as 1300km in diameter.
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@ Mercury also has an unusual feature
called a scarp. These are cliffs as
much as 1kn high and 100s of km
long. The cut across craters so they
must be younger than those craters.
it is believed that these are the
results of Mercury shrinking Like
fruit that has bried and shrivels up.
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/[www.youtube.com/watch?v=MRsaHL{ZxbU
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https://www.youtube.com/watch?v=MRsaHLfZxbU

