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Abstract

Many different explanations are found in genetakéiture and the Internet for the phenomenon Heatrtoon is always
facing the Earth with the same side. All of the witds pretend to know one or the other qualitatffect.
Terminologies that are used as: tidal force, tidek, the tidal bulges, etc... don't mean anythigghemselves. None
of the writers explain it quantitatively nor quatively in a satisfactory way.

In this paper, | will quickly overview the most camn theories and evaluate them. | show that themeot any
gravitational possibility left for explaining thjgthenomenon. Further, | will explain the origin bétoscillations of the
moon that makes the Moon showing about 60% ofuitiase instead of 50%. Also this can only be oigda by non-
gravitational physical laws.

Keywords Moon — Earth — Sun — orbit — tidal force — tithalge.
Method Analytical.

1. Some strange theories found on the Internet.

The reason why the moon always has the same sitgfthe earth seems to be a great mystery. Bugxpknations |
found for it are rather disastrous.
Agreed, there are many possible implications aedettplanations all sound nice, even if no one eaflyr understand
the details of them.
> Some say that the Earth's ocean tides are makagdnth's shape oval, and slightly behind in timehe
position of the moon, so that the Earth is boostiregMoon's spin.
> Some say that the moon is not homogeneous norgtgrépherical and that the Earth attracts the lesaypart
of the Moon (or the bulged part) more than the oést. So, the heaviest part would be the one ith&acing
the Earth.
> Some talk about the tidal effect, the tidal forttes, tidal locking and so on. But none of them cama clue.

2. Is one of these explanations correct?
2.1. The oval Earth.

How could the oval Earth influence the Moon? laisice thought, but it is wrong. As we know, evphysical mass
can be reduced to its gravitation centre (or tHathe system Earth-Moon) if we analyse pure lind@wtonian
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gravitation. The shape and the homogeneity or bgéereity of the object is independent from thisvarsal property.
Even oval, it always will be possible to reduce ginavitational effect of the Earth back to one po8ince the Earth,
even oval, is quite symmetric, the position of gnavitational centre never changes significantiyerewhen the Earth
is asymmetric, the property remains.

A gravitational point does not have any orientatibmll and can never exert a momentum upon thenMoo

2.2. The oval Moon.

The same reasoning as in 2.1. can be made. Asheellloon's as the Earth's gravitation can be ratitwene point. If
the Moon has a bulge, the absolute changes of Mawientation during its spin motion will not chanthe fact that
the gravitation centre will remain constant andasable to exert a momentum.

Thus, it was again a very nice thought, but wroggim : since the Moon can be reduced to one poiNéwtonian
gravitation, there is no torque possible due téediéinces in density or due to bulges. No torquensieano preferred
side of the Moon towards the Earth.

2.3. “Tidal forces” generating an absolute rotatddithe Moon — our detailed screening.

| don't like the term “tidal effect” or “tidal foes” for cosmic use because the effect whereto autrefer is not
comparable with the tides of the oceans. The teiogy “tidal” for the oceans means the attractiby the Moon an
the Sun- of the oceans that are at a certain datinn the Eartfl. The tidal attraction hasn't any effect at theatqu
itself. See the explanation in my pape®©n‘the Tides' paraddx

What is meant by the terms “tidal effect” or “tidarces” can only be compared with the equatorainteyor belt®!
of the oceans. Since the use of these terms isgytonill replace the term “tidal effect” by “(gréational) divergence
effect” and the term “tidal forces” by “(gravitatial) divergence spin (effect)”.

The “divergence effect” on the Moon works as folfow

It is well known that when the Earth attracts thedwl, and the latter is orbiting in (more or lessfgaet) circles due to
gravitation. Though, this property is a geometrgaperty and not a gravitational one!

Description of the orbital motion : let us take alpject with a certain velocity, under a force= that is_always
perpendicular te.

It can be proven that this motion will result iretescription of a circle with a radiBs
The relationship is purely geometrical : F=mv2/R.

The same happens between the Earth and the Mberorlvit is circular (or can be slightly elliptignd a certain radius
R can be found that is directly related to the fdfand the velocity of the Moon at the plade

Since the force is given by the gravitation equattbNewton :F = G m M / R2, the equations can be put together and
written as : v2=GM/R

But another effect is happening. The Moon-sideeclmsthe earth is laying in a smaller orbit thad Moon's centre's
orbit. The side of the Moon that is the farthesagdrom the Earth comes in a larger orbit thanNtm®n's centre. Since
the gravitational field of the Earth is diverginge value of the forc€ is not identical for the whole Moon. Neither is
the orbital radiuR. Since there exists a strict relationship betwEBer andR, the Moon will get, at each different
radius another gravitational force, and also aedifit velocity !

Let us callAv the change of velocity due to the tidal forcehatfevel ofr , which is the radius of the Moon.

For the side of the Moon that is the closest toagh, the change of velocity is given by the diguna:
(V+AV)2=G M /(R-) (2.1)

And for the opposite side of the Moon, the one itkaaway from the Earth, the change of velocitgiigen by the
equation : AV )2 =G M /(R+r) (2.2)

We suppose thatv and the radius are more or less equal in both cases, which i®cbto the first order.

v+Av = (G M /(R-r) ) *? , which is equal tov+Av = (G M) * R (1+r/2R +3r2/8R2 + ...) (2.3)
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and
v=AvV = (G M /(R+r) ) *2 , which is equal tov—Av = (G M) *? R (1—r/2R +3r2/8R2-...) (2.4)
Former equations are based upon € 22=1 +x/2 + 28 ... and (1 ¥) *?=1—x/2 + 3@/8 ...
Subtracting (2.4) from (2.3) gives, to a first ardpproximation : av=(G M) r R3? (2.5)
Thus, the Moon will spin with an angular velocitfy @n=Av/r =(2)* (G M)*? R3? (2.6)
in the same direction (sense) of what is obsemadality.
Since the Moon's orbit has an angular velocityaf=v /R = (G M) ¥? R*?, (2.7)
it is proven that (2.6) equals half (2.7) ! Anddbevalues are independent from the radius

wm = Y2, (2.8)

This proves to the first order only that the “diyence spin” induces that the moon is spinning dially the expected
value. Do the higher orders of the equation plagi@? We will see this in next chapter.

Some people could think that the fact that “tidakes” make the Moon rotating is due to a kind @fgty effect in the
gravitation laws of Newton. This is wrong. Newtamigravitation always can be reduced to the grawitat centre of
the object. The fact that a spin occurs is only thu¢he fact that the radius of the Moon is notozand that the
gravitation field of the Earth is diverging.

Let me explain this differently : imagine a Mooneavhof the mass is concentrated to its very smalire€99% made
of lead or uranium or so), but it consists, for thmaining 1% of the mass, of very light but strguadystyrene that is
tightly fixed to the Moons heavy core. The totalitess of the Moon remains the same.

In that case, the Moon would rotate exactly theesavay than the one we have calculated higher @ditht order).
The equations can be applied exactly the same Wag/reason is that there is no dipole effect atbail that there just
acts a divergence spin upon the extremities ofthen.

This spin is only created by the fact tlsat v 2/ R is only a geometrical relationship between a nogabbject at a
certain velocity and the perpendicular force tkateeded to get that motion.

For the side of the Moon close to the Earth, théatign is not correct any moreis larger due to its proximity arf
is smaller. Both changes however do not restoregdmmetrical equation, though. Soat that place has to change,
what results in a final spin.

The same reasoning is valid for the side away filverEarth.

3. Do the higher orders of the gravitational divergnce affect the Moon's spin?

This question is of utmost importance : doesn'thigier orders of the equations (2.3) and (2.4 cfthe rotational
motion of the Moon? Yes, they do! And here, we wik to what extend.

When we said, in the sentence between the equdfatisand (2.3) “We suppose th&at and the radius are more or
less equal in both cases, which is correct toitise drder.” we have to correct this in the firéage. In reality, the side
close to the Earth would ‘weight' more than the sidlay from the Earth. This means that the grawitat centre of the
Moon doesn't comply exactly with the Moon's coredeometrical centre). So, the spin exerted upersitie close to
the Earth will act on a shorter radius, safr and the spin exerted upon the side away from @m¢hEwill act on a
longer radius, sag+ Ar . But the gravitational force upon the side claséhe Earth is larger and the gravitational force
upon the side away from the Earth is smaller.

When we re-calculate equation (2.5) including tignér orders, by replacing

in (2.1) @+AV)2 = G M/ (R=(t-Ar)) (3.1)
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and in (2.2) VAV )2 =G M /(R+r+Ar) (3.2
we get respectivily VHAV=(G M) Y2 R (1+ (r-Ar) / 2R + 3(r-Ar)2/8R2 + ...) (3.3)
and V=AV = (G M) ¥ RY2 (1—(r+Ar)/ 2R + 3(r+ Ar)2/8R2— ...) (3.4)

The averag@v can be found by subtracting (3.4) from (3.3).
In the first order, this changes nothing to ounfer result, in the second order, we get :

ANv=— (GM)¥ RY2 3 (2Ar)?/8R2=— 3J4 (G M) 2 R*2 (Ar)2 (3.5)
Hence, the extra change of spin of the Moon ismgive:

Aom=A2v[r = - 3(8r)™* (G M) R52 (Ar)2
=—[3.4Ar2rR*] @ (GM)¥ R3? (3.6)

which is depending from the size ofind that ofAr . The value ofAwn is very small compared with (2.6) , but not
totally negligible at all on the long term.

The value ofAr can be calculated by finding the gravitational toerof the Moon in the non-constant but linear
gravitational field between the Earth and the Mo®his gravitational centre can be found by thegraéon of an
infinitesimal part of the Moon over a part of thedh's sphere. The balance between the part of ttenMlose to the
Earth and the part of the Moon away from the Eanttile putting the valuar as the unknown solution of this balance,
will give the solution forAr .

In my opinion, this calculation is not worth to dene, because another influence, that of the Sightrbe more
interesting to be checked. Besides, the clue opaper will take in consideration a very differenigin of the Moon-
Earth locking system than generally expected.

4. What is the gravitational divergence influence fothe Sun upon the Moon?

Let ve be the orbital velocity of the Earth about the Swhich is the average of the orbital velocity loé tMoon about
the Sun. Further, let us call;; the change of velocity due to the Sun's divergdaree at the level of , which is the
radius of the Moon. Let us define the orbital radad the Earth aB , which is the same as the average orbital radius
of the Moon in relationship to the SuM;: is the Sun's mass.

For the side of the Moon that is the closest to3hm, the change of velocity is given by the equmti
(Vet AV )2 =G My [ (Re—T) 4.1)

And for the opposite side of the Moon, the one thdhe farthest from the Sun, the change of valdsigiven by the
equation : Ye-Avis )2 = G My / (Rytr) 4.2)

We suppose thatv;; and the radius are more or less equal in both cases, which is @orrect to the first order.

Ve+AVx = (G My / (Rs-1) ) Y2, which is close tovet Avis = (G My ) 2 R« (1+71/ 2Rs + 3r2/8R:2 + ...)

4.3)
and
Ve — AV = (G My / (Res+r) ) ¥2 |, which is close tove —Aviy = (G My ) 2 Ry ™ (1—r/2R +3r2/8R:2—...)
(4.4)
Subtracting (3.4) from (3.3) gives : AZ:= (G My)" r Ry 32 (4.5)
Thus, the Moon will spin with an angular velocitly @ms: = Av /r = (2) (G My ) 2 Ry 32 (4.6)
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in the same direction (sense) of what is obsemadality.

When comparing (3.6) with (2.6) let us expreb: and Ry in multiples of M and R.

Mass of the Sun : 1989100 1Kg Orbit radius Sun-Earth : 149,60 °X®n
Mass of the Earth : 5,9736 .48g Orbit radius Earth-Moon : 0,3844 .°1Gn
Mass ratio (Sun/Earth) : 333000 Orbit ratio (MoontEp: 389,18

Since the Moon's orbit has an average angular ipglabout the Sun of
@5 =Vel Ri = (2) *(G My ) ¥ Ry *? (4.7)

of  @s=Vel/Rs=(2)"(333000G M) 2 (389,18R )*?= 0,075 . @) * (G M) ¥2 R?

it is clear that the Sun influences the spin offeon as well : the Moon always should continuenspig about 7,5%
faster than half its orbit period about the eafihis means that the Moon would then not face thehBaith the same
side continuously. What went wrong in our reasorinigothing went wrong. We indeed observe that tleemtends to
get over the limits of the side that is facing ud she Moon indeed shows periodically more of dmif of its surface,
but then suddenly, the Moon comes back in its fonpasition again. What makes the Moon coming badkstoriginal
position, after having tried to go beyond its boanels, due to the Solar action that makes the Mpimming ? The clue
of it is in the next chapter.

Reminder (I insist !) : the pure Newtonian gravdatalways can be reduced to the gravitationalreeoit the objects of

their system, and also here, the results havempthi do with a polarity of any gravitational dipokhatsoever, even if

the Moon would show a bulge. A bulge would only rodpa the value of Ar)? instantly in equation (3.6) , but that
changes the rate of spinning, nothing else!

There is only a geometrical effect combined with tlon-constant gravitational field that makes tt@Nspinning.

4. The diverging magnetic influence of the Earth upn the Moon.

Imagine that the Moon's mass isn't perfectly sgladlyi symmetric. This is very probable. Thus, thedWl has a mass
that shows a non-spherical density. Moreover, tleMis containing lots of iron, and that iron isisiéve to the
Earth's magnetic fields.

Earth

The drawn lines outside the Earth are the magfiiefits B that work onto the Moon's asymmetric iron contéite
magnetic lines of the Earth, which are only actipgn iron and upon other magnetic-sensitive maftéine Moon, will
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generate the effect that the iron asymmetry wiltitéo rotate the Moon until the asymmetry is irelimith the magnetic
field. This is occasioned by a momentum that besormeeo when the alignment has been reached.

Earth

The question if the Moon will be able to reach tphasition will mainly depend of the sum of all tferces that are
working upon the Moon. But is clear that the magnietfluence of the Earth upon the Moon is perpeunldir upon de
possible forces that would make the Moon facingvitis always the same side.

Even when the asymmetric iron is not axial-symmneebuit also eccentric, there is absolutely no fdsaé only a

momentum that is perpendicular to the axis EartleMdnce the iron is lined with the magnetic linhg momentum
becomes zero.

Earth

Since the Moon can be considered as an electricadlytral object, without any electrical net charge, other
electromagnetic effect can be expected.

But there is another physical phenomenon. We kriawthe Earth's magnetic field is stronger at tte ef the Moon
that is close to the Earth, and is weaker at ttie sf the Moon that is away from the Earth. Letmake the following
experiment; put some water in a cup, put a smatigobf plastic foil upon the water and put a ne&ling on it. It will
tend to get lined with the North Pole along a maigrime. We just fabricated a compass. Put nowr@ng magnet at
each side of the cup, at the water level, but ddcally in relation to the cup's diameter. The dieewill not only be
lined up with the two magnets, but the foil will weoin order to get better lined between the magagtsell.

This is exactly what will happen with the Moon: taecentrically iron will tend to move to the stresg magnetic field,
the closest possible to the Earth. Thus, there pseéerential position of the Moon, that will beastg enough to
maintain the same face towards the Earth, spieénfluence of the Sun, and spites the second anflaence of the
Earth.
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But, at the same time, the gravitational centréhefmoon will remain the reference point for itbital motion and its
spin. This gravitational centre must be seen adixkd rotation axis due to its orbital and itsrsphomentum, so that
the Moon will change its position about this cenirgil the final state is found : the iron excekattfinally points

towards the Earth for ever.

5. Discussion and conclusion.

We can conclude that the divergence spin from thighEon the Moon is such, that the same side isysvacing the
Earth. The Sun will tend to make the Moon spinnadittle faster than half the Moon's orbit velogityut the
asymmetric iron distribution in the Moon retainsstby keeping the excess of iron as much as pesfiged to the
Earth.

When the Moon orbits between the Sun and the Kagtv Moon phase) , the Sun exerts a stronger divesy spin
upon the Moon than during the time that there fsleMoon phase. This creates oscillations aboet thean spin
velocity of the Moon within each orbital period aibéhe Earth and it makes us seeing about 60%eolMibon in total
instead of the expected 50%.
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