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Abstract. Eccentricity of solid cores suspended in liquid planetary/stellerimts has never been considered possible, because the
seemed to be no theoretical basis for such a consideration. This présents an analysis of gravity-buoyancy equilibrium of a solic
core in a spherically symmetric pressure gradient of a spinning plameE&taentary mechanics suggests that if a solid core exists -
has to be eccentric. The eccentricity of the Earth’s core is estinagi¢ide basis of the generally accepted Earth data. Results sugge
that what is currently interpreted as a "spinning inner core anisotropy” caalyy be caused by the eccentric core, phase locked to th
position of the Moon.

Introduction

A generation of researchers educated within the frames of a givehfsetiamental concepts always hesitates to re-evaluate these cc
cepts, because the perspective of giving them up leads to unpleasatibsguNo one likes to be proven wrong. Hence, conservatisn
in science is unavoidable. On the other hand, history of humanity provasitietstanding cannot be undone. Improved understandin
of Reality of the Universe always prevails, even when it is initialyppressed or ignored.

It is generally accepted that the planetary/stellar density disioib is determined by gravity (Newton’s law of gravity). Since the
minimum of gravitational potential corresponds to spherically symmetassndistribution, such a distribution seems to be universally
accepted in planetary science and cosmology as the only possiblbudistri

It is also generally accepted, that the reality of the planetaridstiaterior is determined by the equilibrium between gravity and
molecular/atomic forces that resist gravitational compression. Thiieguin manifests itself as a hydrostatic pressure distribution in
the planetary/stellar interior.

The presence of a solid object (an object whose deflections are small padson to its size) submerged in the liquid planetary
interior introduces additional conditions. Behavior of such an object dependslgyain the gravitational attraction to the remainder of
the planet/star, but also on the buoyancy induced by the hydrostatic presadisngim a planetary/stellar interior.

It is demonstrated, that when the effect of buoyancy is admitted forderaion, other than concentric positions of solid cores satisf
the fundamental laws of mechanics in spinning planets and stars.

Determining buoyancy

The buoyancy force that acts on a submerged solid is defined as a resukliantqiasum) of all hydrostatic pressure forces that act
on the surface of that solid. For objects of arbitrary shape the evaluatiamoghbcy force is most convenient using vector integral
calculus and the divergence theorem of GdidksIimagine a solid object of volumié submerged in the fluid with the arbitrary pressure
distributionp(z, y, z) in the inertial Cartesian frame of reference defined by unit vec¢iojsk). The component’, of the buoyancy
force along ther axis is a sum (integral) of all pressure forces p that act on the surfacg of the object, projected onto theaxis (the

i direction): F, = [[i- (-np) da = — [[5 (ip) -nda “=*° — [[[,, V - (ip) AV = — [[[,, L aV,
where the vecton is the outer unit normal vector ¢f (pointing to the outside o hence the minus irnp) andV = (a%? a%? %) .
After determining the remaining componetig andF, in a similar way we have:

F:iFm+ij+kFZ:f// VpdV 1)
\4

Equation (1) clearly demonstrates that the Archimedes principle (thgpiisatly used to estimate buoyancy on the basis of density
of the solid and the density of the fluid) is valid only when the pressurdigmtin the fluid isuni-directionaland can be reduced to
the constant of the forfVp = pg, wherep is the average density of the fluid displaced by the submerged objegt iarttie gravity
acceleration vector in the direction of the free fall of the object. @nén the buoyancy forcE becomes equal and opposite to the
weight of the displaced flui¥W = pgV’ as stated by Archimedes.

In any other situation the Archimedes principle is simply not valid. Spedtifidar a solid object surrounded by near spherically sym-
metric pressure gradients (such as a planetary or stellar nuclspsrsled in planetary/stellar interior) the estimation of the buzyyan
force must include explicit integration of all pressure forces that act oarttiee submerged surface of that object.

For a near-concentric spherical core submerged in a spherically syimpressure gradient the magnitude of the buoyancy force

Fp is (see Appendix E1 for derivatio)p = —}l—gﬂR‘lech (5% — g-:), whereD > 0 is the eccentricityR is the radiusp,. is

the average density of the coys; is the average density of the fluid that surrounds the corezard6.67 x 10~ m3kg=1s=2. The
negative sign indicates that the buoyancy fafgepushes the sphere away from the maximum pressure paihtab for any D > 0.
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Hydro-gravitational suspension of planetary/stellar coes

Gravitational attraction provides the restoring force that actsttommehe eccentric core to its concentric position. The magnitude o
the gravitational attractiofiy; is (see Appendix E2 for derivatiodf}; = 27> R3Gp,ppD. For the purpose of assessing static stability
of the concentric equilibrium position of the core it is not necessary tadenBydrodynamic and self-induced electrodynamic forces
because for them to exist the core must be eccentric and move in the pjanttdor. Hydrodynamic and self-induced electrodynamic
forces will dissipate the core kinetic energy and reduce its eccitric

The elastic properties of the hydro-gravitational suspension of the conceoteiccan therefore be determined by the sum of two
forcesFyg = Fg + Fp

Fug = 127 RGp,pp D’ @)

At first glance the total hydro-gravitational ford&; is positive for any value of eccentriciti > 0, indicating that the hydro-
gravitational suspension of the core generates a force that returns the ctwedadentric position. However the stiffness of this
suspension”%%ﬁ (the restoring forcelFy¢ for infinitessimally small eccentricitylD) is zero atD = 0. This indicates that the
concentric equilibrium of the core & = 0 is a neutral (neither stable nor unstable) equilibrium. Let’s try tdaepnvhat happens to
this equilibrium when a planet/star spins.

Core eccentricity in spinning planets/stars

Consider two masses; andm, that areD distance apart and spin around one another in a steady state rotation witir aedudity
Q.The elastic properties of the hydro-gravitational connection betweentilvesaasses can be represented by a force between them
the formF (D) = AD?, whereA = 27 RGp.pp can be considered to be constant.

According to laws of classical mechanics, in steady-state rotatiorfpthe in the elastic suspensidry (D) should be equal to
centrifugal inertia forces. Assuming that the entire system spins araindriter of mass that can be considered to be an origin of a
inertial frame of reference, we have

M2 o2p . Ap3 @)

- : mi+me o - .
The trivial solution O = 0) represents an unstable configuration that cannot be sustained in a real shiséenon-trivial solution

of (3) for the eccentricityD is D = %Q. Taking into account that the total mass of the planet/staf is- m; + ms ,

and the mass of the core, = p,37R?, the non-trivial solution becomes
D= QR [5(3M — 4mp R3) @)
2 TGMpp

According to the expression (4), a planetary/stellar core can be corc@te= 0) only if one of the following three conditions is
satisfied: 1) the planet/star doesn’t sgih=€ 0) or 2) the core radius is zer@(= 0) or 3) the core mass is equal to the total massf
the planet/star. None of these conditions is realistic. Hence, it statia solid core exists in a planetary/stellar liquid interior - it
must be eccentric

Even though the expression (4) was derived for the simplest possiblefugaknmodel in an inertial frame of reference and its
accuracy may be limited due to simplifications made in the estimatitimedfiydro-gravitational suspension properties of the core, thi
validity of the above conclusion appears to depend only on the validity of lawkssical mechanics (Newton’s laws of gravitation,
motion and equilibrium of forces). Hence - eccentric cores should be vergnoonn spinning planetary and stellar objects. Let's try
to find some local evidence.

Eccentricity of Earth’s core

For the generally accepted Earth data (PREM (M = 5.974 x 10%* kg, Q = 27/(24 x 60 x 60 x 27.3) rad/s R = 1220000 m, p, =
13000 kg/m?, p- = 12000 kg/m?) expression (4) give® = 3935 [m], which is about 0.3% of the radius of the cdie Hydrodynamic
and tidal forces that have been disregarded in the above analysis willyrthdifcore eccentricity. The actual value Bf can be
substantially different tha935 [m].

It is interesting to note, that since the density of the fluid surroundingdheis only 8% smaller than the density of the ddie the
shift of the planetary center of gravity caused by the core eccentricR935f [m] will be only %WRB(pC — pp)D/M =5[m]. Afew
metre shift of the planetary center of gravity due to core eccentieit easily be attributed to other factors, like a shape of a geoid or
tidal bulge for example, and hence go unnoticed.

Evidence from seismology

An eccentric core becomes the subject of gravitational attraction of btthes in the Solar system. The attraction from the Moon
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is dominant, because of its proximity. For this reason, the direction of the @mpentricity should be phase locked to the curren
position of the Moon. The contribution from the Sun and other significant mast®es Solar system should be observable, but smaller
Hydrodynamic and electromagnetic forces induced by the core moving in tfeusding liquid in order to follow the Moon, should
cause a phase delay between the position of the core in the planetamgriatetithe position of the Moon with respect to Earth.

To a seismologist, who performs measurements with respect to tteeswf Earth and tries to reconstruct parameters of the cor
[2], the "apparent anisotropy” of the Earth’s core should appear to "rotatéde Earth. Since the eccentricity of the core must be
phase locked to the position of the Moon, the fundamental harnitpjg of this apparent rotation observed by a seismologist is simply
Qeore = QL+ Qpp = O+ #)Q ~ 1.037Q2, whereQ,, ~ %39 is the relative angular velocity of the Moon with respect to Earth. In
other words, if the Earth’s core is ecentric, the "apparent anisotropy” afdfeidentified from seismic measurements should make on
"turn” with respect to Earth’s surface in abdit.3 days, exactly as the Moon does. The "anisotropy" of the core should appear to s
3.7% faster than Earth. On the basis of seismic measurements Su, Dzieanthsidanlof2] estimated this figure to be much lower,
but their conclusions are likely to be the result of "aliasing”. Aliagiegurs when a process is observed at discrete time intervals th
are too long in comparison to the true period of the process. In order to idémitore motion period of 27.3 days without any doubt
it would be necessary to have an earthquake of a suitable magnitude andriesesiy 3 days or so. Since large earthquakes do nc
happen this often (yet), conclusions of Su, Dziewonski and Jef2jlare based on aliases, not reality.

Some consequences of core eccentricity

Magnetic field and pole reversals. The origin of Earth’s magnetic field remains one of the most important uriegplanysteries

in planetary science. There is also no plausible explanation for magmdticgversals that are so well recorded in the magnetize
mineral deposits around the glof@ . Since observations prove that the Earth’s magnetic field originatée icore, an assumption of
a concentric core provoked scientists to develop a belief that tleei€oomposed from some ferromagnetic alloy. However, this belie
cannot explain magnetic pole shifts followed by long periods of a fatidple magnetic field.

An electrically charged eccentric core seems to offer a simplestegant explanation of the origin of planetary/stellar magnetism
Temporal changes in the electrical charge of eccentric cores, seeqplamamagnetic pole reversals ("pole shifts”) observed not only
in planetary, but also stellar objects such as the Sun. Since dcaeores need to change their electrical charge in time, it is almos
certain that they are composed from slowly changing combination of isotoesding the mechanism for change in core composition
and charge. For this reason, eccentric planetary and stellar nuclei candidered nuclear reactors that can generate heat.

On the basis of the above described mechanism of magnetic field genevatan also conclude that:

- planets that have no moons and spin slowly around their axis should hakenagaetic fields

- planets with multiple moons should have complicated magnetic fieldshhage in time

- planets/moons that are phase locked to their orbiting partners will neak@ and hence a weak magnetic field.

Interplanetary/interstellar torque exchange. Eccentric cores of planetary/stellar objects nearby provide a meanémigransfer
of the angular momentum (torque) between planets/stars and theitestdlle larger the mass ratio of the orbitting partners, the large
the observable temporal changes in their relative orbits should be.

The currently adopted theory of torque exchange implies "tidal bulgesicead by orbiting partners. This theory however, cannot
explain observable spiral trajectories of artificial solar saéal]isimply because all objects spinning in the solar system taken togett
cannot cause any "bulge" of the Sun. The presence of an eccentric solar gggech@xplains the spiral trajectories of solar satellites
quite well. Admitting eccentricity of the solar core for consideratiore can predict that the lighter a solar satellite is (the smader it
inertia) - the steeper its spiral trajectory around the Sun would be.rméghanism suggests that small outer planets that orbit the St
in the same plane as a larger planet - in time can become its moons.

The evidence of the torque exchange between Earth and Moon obtained from lenaatagng measuremerj] seems to suggest
that both bodies have eccentric nuclei.

Dissipation of the kinetic energy of the spin. Work done by hydrodynamic and electromagnetic forces, induced by eccent
planetary/stellar cores moving in the surrounding liquid in order tofofpositions of other planetary/stellar objects nearby, provide:
a mechanism for dissipation of the kinetic energy of spin. Due to this méahgplanets/stars with eccentric hydro-gravtationally
suspended nuclei gradually slow down their rotation and eventually stop spindemendently around their own axes as their rotations
become "phase locked” to the nearest star or other body that they orbit.

Our Moon seems to be in such a situation. Detailed topography of the Moon obtainethe lunar satellite Clementine lidar data
in 1997[10] indicates that the center of mass of the moon is indeed eccentric witbate® the moon’s outer surface by some 1.9
km. Not surprisingly, this eccentricity is pointed toward Earth - theedbselestial object to the Moon. The presence of a phase ang
between the eccentricity of the Moon'’s center of mass and the direction Maxih-Bdicates that the lunar inner core is still suspendec
elastically inside the lunar interior. Since the mass of the lunar irorer may be only a small portion of the entire mass of the moon
the eccentricity of the solid inner core is likely to be much larger th8rkn.

Our moon is not the only celestial body that stopped spinning independently arswwehitaxis. There are other moons and even
planets in our solar system (Pluto) that stopped spinning independently angimaltn axes and their rotations became "phase locked
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to their orbiting partners. For example Pluto and its moon Charon are both-lolcked to one another.

It is important to note that such phase locking is theoretically imposgblglénets and moons with concentric (spherically symmet-
ric) density distributions, simply because it is impossible to apply@usto such bodies using distant forces of gravitational attractior
The elastic "phase locking” can only occur if there exists an efficientraeism for torque transfer and dissipation of the kinetic energ)
of the spin inside every moon and every planet. Hydro-gravitationally sdsplegtcentric inner cores provide such a mechanism.

Gravitational anomalies. Since internal positions of eccentric nuclei change according to positionstbf&at Moon with respect
to the Sun and other bodies in the Solar system, centers of gravity of bdthdfal Moon do not remain stationary in their local
(geocentric / selenocentric) frames of reference. Any non-simtangravitational field measurement around Earth would necessari
contain "unexplainable inconsistencies”, unless variable positions ofden&a inner nuclus is taken into account. It is very likely that
positional variability of Earth’s nucleus can contribute to explainationaibrious irregularities in satellite trajectories observed anc
reported by NASA and difficulties in mapping "the gravity field" around Earth.

Non-steady convection. Motion of the eccentric core in the planetary/stellar interior and datsat hydrodynamic phenomena
prevent a steady-state convection to become established in the liqusditr@unds the core.

Changes in planetary/stellar axes of rotation. The eccentricity of the core undergoes changes on a long time scale (Ma) ©
to changes in the density distribution in the decaying planetary interior anthahehanges in the liquid providing hydrodynamic
suspension of the core. Due to the near spherical geometry of Earthsmatl changes in the eccentricity of the core may cause
dramatic changes in th@ientationof Earth’s principal axes of inertia, and cause the entire planet toitexis of rotation. Since the
inner core is suspended elastically, it is almost certain that suchsitioa involves large angular oscillations of the entire planet before
a new axis of rotation becomes established. It is also highly likelyltingé oscillations of the inner core during such an event induce
intensive and global volcanic activity.

As the eccentricity of the inner core gradually changes, it seems inevitadi] from time to time, sudden and very major adjustment:
to the Earth’s axis of rotation take place.

Explaining anomalies in lunar geology.A long standing, and yet unsolved lunar puzzle is the fact that the "nearbsitte moon,
visible from Earth, is structurally very different than the "far” sidiethe moon[10]. Again, the eccentricity of the lunar inner core
reactor provides a plausible explanation. The solid inner core decayinghys of spontaneous nuclear fission is a major source «
heat inside the moon. Since the lunar core eccentricity is phase lockedtotBa "near” half of the moon receives systematically more
heat than the "far” part. Over time, the temperature differences cdassrvable differences in the lunar surface appearance betwe
the "near” and the "far” sides.

Conclusions

The phase correlation between the apparent "anisotropy” of the inner cotbepdsition of the Moon should be relatively easy to
verify using an updated tomographic model of Earth that admits such a fligssiote, that tomography can only provide non-unique
solutions. Hence, if the tomographic model of the core does not allow ceetturés, they will never be found. If the core eccentricity
is confirmed by tomographic analysis of seismic data, several aspectnetaly sciences and cosmology may need a major revision

The actual pressure distribution in the planetary interior may diffenfthe distribution estimated on the basis of hydrostatic com:
pression and spherical symmetry. One of the reasons for such a differagdeerthe ability of the mantle and the crust to carry a tensile
load. According to the presented analysis, even a very slight variatityie pressure gradient around the core may significantly chang
its buoyancy and hence its eccentricity.

The most serious consequence of the analysis presented in thisiartigdessibility of the inner core of Earth to be a nuclear fission
reactor, rather than some crystallizing solid as it is generaltgpted today. Such a reactor generates heat in its entire volumits, but
cooling can occur only at its surface. The heat generated in the core caasoalye into space via Earth’s atmosphere. Hence, th
properties of the atmosphere limit the cooling rate of the planetargionténcluding the cooling rate of the core. If the rate of heat
generation in the planetary interior is greater than the rate of co@ven by a tiny amount, the core reactor accumulates heat ove
time. Overheating the planetary core and the planetary interior woaudtkde

1. Accelerated melting of polar ice caps, heated from underneatb.siibuld be one of the first symptoms, because the ratio of th
geothermic to solar energy is the greatest under the polar ice. Is it ddmice, that large Antarctic glaciers melt up to 8 times
faster today than just a few years affd}[12] If any of the Antarctic glaciers slides into the ocean we will observiggifecant
(and instant) rise in sea level. Global flooding is a real possibility.

2. Systematic increase in the speed of motion of tectonic plates, digeliaing viscosity of the overheated planetary interior

3. Systematic increase in global volcanic activity and the number of valeaqlosions. This should be first observed near the
equatorial plane, due to the core eccentricity. If sufficiently masiganoes explode, the dust from their explosions will disperse
high into the atmosphere and reflect the solar radiation back to spaceui\dtimshine the planetary surface will freeze and will
remain frozen until the volcanic dust settles down, which may take meassy The above mechanism demonstrates that ice ag
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can be considered as a natural response to moderate overheating of therplatesior.

4. If the under-cooled solid core reactor continues to accumulatedesgiite the above described cooling mechanisms, conditior
for its meltdown may occur. The meltdown will begin in the center of thegliary core reactor. Since the core is eccentric anc
spins, the molten part will be subject to centrifugal forces that witintually segregate and stratify various radioactive isotope!
present in the core according to their density. If the molten area ofofeebecomes large enough, one of the isotopes may reac
the critical mass. In such a case, the geothermic energy that was sahealbk released over billions of years will be released in
a fraction of a second and the planet will explode. Interestingly, histadcakds reveal the evidence of planetary explosion in oul
solar system (Appendix E3).

Above conclusions indicate that the greatest danger to our civilization ia slotv climate change, but overheating of the plane-
tary interior caused by polluted atmosphere that traps increasinglg sadeir heat. Do we have enough integrity and intelligence tc
comprehend and analyze the danger before it is too late? Our civilizatibnotvbe the first one on Earth to vanish, but it can be the
last...

References

[1] Dziewonski A.M, Anderson D.L., PREMPRhys. Earth Planet Inter25: 297-356 (1981)
[2] SuW-J, Dziewonski A.M, Jeanloz R., Planet Within a Planet: Rotatif the Inner Core of Earttgcience2741883 (1996)
[3] Anderson D.L., The Earth as a Planet: Paradigms and Paradioieace2234634 (1984)
[4] Jacobs J.A., CoreEncyclopedia of Earth System Sciendal 2, p 643-653, Academic Press (1992)
[5] Kuznetsov V.V., The Anisotropy Properties of the Inner Corfwysics - UspekH0, (9) 951-961 (1997)
[6] Roberts P.H., Geomagnetisincyclopedia of Earth System Sciendal 2, p 277-294, Academic Press (1992)
[7] Kreyszig E.,Advanced Engineering Mathematid®hn Wiley & Sons Inc., 8-th edition, 1999
[8] Chalko T.J., Is chance or choice the essence of NatNké3dournal of DiscoveryMol 2, p 3-13, (2001) http://NUjournal.net
[9] Dickey J.O. et.al, Lunar Laser Ranging: a continuing legadefApollo ProgramScience265, p 482 (1994)
[10] Smith D.E., Zuber M.T., Neumann G.A., Lemoine F.G., Topographii@ftoon from the Clementine lidak, Geophys. Resl02,
No E1, pp1591-1611 (1997)
[11] Scambos, T. A.Bohlander, J. A.Shuman, C. A.Skvarca, P., Glacier acceleration and thinning after ice shdtigs# in the
Larsen B embayment, Antarctica, Geophys. Res. Lett., Vol. 31, No. 18, L18402
[12] Rignot, E; Casassa, GGogineni, B.Krabill, W.; Rivera, A; Thomas, R., Accelerated ice discharge from the Antarctic Peninsul
following the collapse of Larsen B ice shelf, Geophys. Res. Lett.,3hINo. 18, L18401
[13] Plato, Timaeus, The Dialogues of Plato, The Great Books Vol 7, &opgdia Britannica, Inc. ISBN 0-85229-163-9 (1975)
[14] AnunTprov, A., Neov OpBoypapikov Ae€ukov, Xp. Twofavn, 1970

Appendix E1. Buoyancy of spherical object in spherically ssnmetric pressure gradient

Consider a fluid with spherically symmetric pressure distribufi@bout pointO - the center of an inertial frame of reference. Since
the pressure distribution is radially symmetric, without a loss ofegality we can orient our coordinate system so that the position ¢
the spherical object away from the maximum pressure @istmeasured along the Z axis as in Fig 1.

Fig 1. Spherical system of coordinatéisi = R? cos ¢dpdf, r = \/R2 + D2 — 2RDsinp andD = OC
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The resultant force on a solid spherical object of radiiscated in such a fluid is an integral (a vector sum) of all pressunees
that act on all element$A on its surface

27
Fp= fk/ / R? p(r) sin g cos pdpdh | (5)
0 —m/2

wherek is the unit vector along the Z axis. In a radially symmetric pressure lolisiton the pressure is a function of the distance
from the point of maximum pressuc@. Considering a linear pressure distribution of the fgrtn) = po + L |r| doesn't restrict the
generality of our analysis, because any radially symmetric pressuriudlistn can be linearized in the vrcrnrty of the surface of the

sphere, especially when the center of the sphere is near@oWe havep(r) = py + aR+/1 + 2% — 2zsin p wherea = 32 and
z = D/R. The surface integral (5) evaluated analytically is: T
4T R® 0Op 5z—2% for |z] <1 6
15 or|._g {52—2 for |z| >1 ©)
The expression (6) for the "buoyancy” for& that acts on a solid sphere in a spherically symmetric pressure grad&nbis
linear function ofz = D/R and doesn't resemble the Archimedes princiffieloesn’t even depend on density. How does it relate to
the principle of Archimedes?
Imagine a solid sphere much smaller than its distance from the center ak#respherical planetary/stellar vessel. Under this

conditionz >> 1, the gradientgf,Z = —pg and the equation (6) becomes precisely equivalent to the Archimedes [@irdgnce,
r=D

the Archimedes principle provides a reasonable approximation for the buoyameyof a solid submerged in a fluily when the size
of the solid is much smaller than its distance away from the center of the fdtnds this why limitations of the Archimedes principle
have been ignored for 22 centuries?

In order to find a reasonable closed form algebraic expressioR gdet’s try to estrmate—’—" whenD << R. Itis generally
accepted that compression inside planetary and stellar interiotseceonsidered hydrostatic. The pressure inside a planet or a star c
be considered to increase with deptlirom the surface, according to the relationshiph) = fo h)dh wherep (h) is density
andg(h) is the magnitude of the gravity acceleration at defpttirhe magnitude of the gravity acceleratrgms a known function of
the radial distance measured from the center of the planet/stgi:) = %€ fo )x?dz whereG = 6.67 x 10~ 1tm3kg=1s72.
When we combine these relationships (noting that dépth Rg — r andRE is the radius of a given planet/star) we can express
the pressure inside the planetary/stellar interior as a function of the radial déesta from the center of the planet/star tobe) =
—4rG fz;E ) & [y p(x)z*dxzds. The expression for the radial pressure gradient is ther@)re —ArGp(r)% [ p(x)z*de and
since it is negat|ve it mdrcates that the pressure increasesiefith for any radial density distributiqrr).

At the solid core boundary the density of the fluiis?) ~ p and the pressure gradient%‘ R f%WGpchR, wherep,. is

Fp=k

the average density of the core. Inserting the expressioéﬂ‘t}r into (6) gives the buoyancy force for infinitessimally small

D D3>

2 p4
FP ~ 71{—’/7' R Gpc PFr <5]—% - ﬁ (7)

Appendix E2. Gravity force on the inner core

Consider a solid spherical core of radiftsand massn,. inside a spherically symmetric vessel filled with fluid with a dén .
Denote byD the displacement of the core from the centre of the ve&3sedn origin of an inertial frame of reference. The gravitational
interaction between the solid core and the liquid in the vessel is dettraoiely by the gravitational attraction of the liquid contained
inside the sphere of radiug + D, indicated in Fig 2 as a shaded area. Again, without a loss of generadityamorient our system of
coordinates so that the displacement of the solid core is measurediadofgxis.

Consider an infinitesimally small padin of the liquid, in the form of a fragmemkp df of the spherical shell of radiusand thickness
dr. The gravity force that will attract the core towadh is

dFg = %mcdm = Gmppdr cos pdedd, ®)
,

whereG is the gravity constant. In order to find the total gravity force #it#acts the solid core to the centre of the vessel we need t
integrate the gravitational forcég"; over the entire volume indicated in Fig 2 by the shaded area. Due to gilesgimetry about the
Z axis, only the Z componeni&-; sin ¢ will contribute to the total forc& . Details of the integration are presented below, considering
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Fig 2. Solid spheré displaced byD from the centreD of a spherically symmetric liquidim = ppr? cos pdpdddr

that the mass of the solid coreris. = %wRP’pC andp,. is its average density.

27 w/2 D sin Lp+\/D2 sin? o+ R2+2RD
kGm.pp / / / dr sin ¢ cos pdpdf =
0 —n/2JR

Fg

27 pm/2
kGm.pp / / <\/D2 sin? p + R2 4+ 2RD + Dsinp — R) sin ¢ cos pdpdf
0 —m/2

4 1
= kg’/TGmchD = k§W2R3GpCpFD 9)

The above result indicates that the magnitude of the gravity force is propditidha displacemenb. DisplacemenD doesn’t need
to be "small” in comparison t&, so long as the densipy;, of the fluid is constant in the integrated volume and the density distoibuti
of the fluid in the remaining part of the vessel remains spherically synunet

When the corer occupies the central positiqiD = 0) the gravitational forc&; = 0 exactly as it was in the case of the pressure
forceFp. However, unlike the pressure forEg, for any non-zero value @b the resultant gravity forcE is always oriented toward
the center of the vessél. It means that gravity is the force that helps to stabilize the centrdit@um position of the inner core.

Appendix E3. Can a planet explode?

If a planet can indeed explode, and there was at least one such event somiewdherSolar system in the distant past, we should be
able to find the evidence of it today. This is due to the fact that the debristfreraxploded planet would not vanish. Bits and pieces
would not only remain, but their collective presence should still markjediary (the orbit around the Sun) of the planet that exploded

In Greek Mythology there is a story about a planet that exploded. The planet e Bhaéthon. Did our ancestors embed this
event in their belief system because they actually withessed a phkaesfaosion and they just couldn’t explain it any other way? Can
we determing¢oday what is a myth and what is an actual fact?

It is a well-known fact that there exists the so-called "asteroid lrelbur Solar system. Itis a "belt” of a large number of asteroids
that orbit the Sun along orbits that are located between Mars and Jépikeast 40,000 of these asteroids are thought to have diamete
larger than 0.8 km (0.5 mile). The largest asteroid in the asteroiddadlitd Ceres, is about 930 kilometers across.

The existence and the origin of the entire asteroid belt are long standegicipuzzles. Why does the asteroid belt exist only
between Mars and Jupiter and there are no asteroid belts between ottets pla

The present belief is that planets in the solar system formed out of randibsiljouted dust and other bits and pieces. Hence, i
is also believed that the growth of a full-sized planet between MadsJapiter was "aborted” during the early evolution of the solar
system.

The explosion of a planet that existed between Mars and Jupiter is a mueHogmal and plausible explanation. Plato, one of the
greatest writers and philosophers of all time, was aware that the stoheétt®ri’destroyed by a thunderbolthad its origin in a real
planetary event. He wrofé 3] : "Now this has the form of a myth, but really sigis decline of the bodies moving in the heavens...".

The meaning of the word "phaéthonj¢efwv) in ancient Greek is "giving light, luminous, brilliant, shinin§'4]. Note that words
"phaéthon” and "photon” originate from the same ropitvos = ¢ws) [14]. In the myth, Phaéthon is known ahé son of Helios(the
son of the Sun)13]. Doesn't this hint that the planet Phaéthon was one of the brightest obj¢btssky at night? Isn't it obvious that
a disappearance of such an object would attract the attention of easoa sky observer? The story of the destruction of Phaétihyon ”
a thunderbolt[13] indicates that our ancestors perceived its explosion sha@right as lightning. Should we ignore a witness report
of our ancestors embedded not only in their heritage butiald®ir language?



