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Abstract

When we place a superconductor above a magnet, we observe a levitation of
the superconductor above the magnet. But when placing a perfect diamag-
netic material above a magnet, no levitation is observed. This difference in be-
havior between the superconductor and the perfect diamagnetic in the pres-
ence of an external magnetic field is explained by the classical description of
the Meissner effect implemented in this article. We have shown here that the
Meissner effect is nothing more than an electromagnetic interaction between
the magnetic field created by the superconductor and the magnetic field of
the magnet. This classical description of the Meissner effect also allowed us to
give a more realistic explanation of the expansion of the universe. We have
shown that this expansion is a phenomenon that simply results from a Meiss-
ner effect between superconducting dark matter and the magnetic fields of
stars. We also pointed out that this expansion is accelerated because the gra-
vitational force between dark matter and the stars around it decreases as these
stars move away from the superconducting dark matter. We also used this
classical description of the Meissner effect to propose a new method of re-
mote sensing in space in which the superconducting satellite is in perpetual
levitation on the night side of the earth and a new and more efficient way to
discover new particles through a superconducting detector levitating in the
upper atmosphere.

Keywords

Meissner Effect, Levitation, Superconducting, Dark Matter, Remote Sensing,
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1. Introduction

When a superconducting material is placed in a magnetic field, it repels all the

magnetic flux coming from the outside and prevents the external magnetic field
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from penetrating it: this is the Meissner effect. After a thorough study of this ef-
fect, physicists concluded that in the presence of an external magnetic field, a
superconductor behaves exactly like a perfect diamagnetic material [1]. However,
a common phenomenon observed at low temperatures somewhat contradicts
this statement. When we place a superconductor above a magnet, we notice that
the superconductor rises and begins to levitate above the magnet. But when we
place a perfect diamagnetic (a plastic material for example) above a magnet,
nothing happens, no levitation is observed. It is therefore clear here that the be-
havior of a superconducting material in the presence of an external magnetic
field differs from that of a perfect diamagnetic material. The classical description
of the Meissner effect that we introduced in our previous article entitled “Im-
plementation of a Semi-Classical Theory for Superconductors” published in the
same journal allows us to explain this difference in behavior [2].

In the superconducting state, the spins or magnetic spin moments of the elec-
trons (free electrons) are aligned. The coupling of these spin moments leads to
the creation of a magnetic field around the superconductor. When it is placed in
an external magnetic field, the magnetic field of the superconductor interacts
with the external magnetic field, hence the Meissner effect appears. This interac-
tion may be related to that observed in the experiment of the two magnetic
needles. In this experiment, we notice that the two north poles (or the two south
poles) of two magnetic needles repel each other [3]. This repulsion results from
the electromagnetic interaction between the magnetic fields of the two needles.
The Meissner effect is therefore an electromagnetic interaction. Moreover,
recent work has shown in both cuprates and pnictides (high critical temperature
superconductors) the appearance of the same magnetic signal called “resonance”,
precisely when the compound becomes superconducting [4]. On the other hand,
when we place a perfect diamagnetic in an external magnetic field, nothing hap-
pens because the diamagnetic material does not present any magnetic field. There
is therefore no electromagnetic interaction.

The Meissner effect is due to an electromagnetic interaction; we will take in-
spiration from another well-known electromagnetic interaction, namely the Cou-
lomb repulsion between two electrons, to describe it. This classical description of
the Meissner effect presented in the next section will then be used to explain the
accelerated expansion of the universe, to propose a new method of space remote

sensing and to introduce a new efficient way of discovering new particles.

2. The Classical Description of the Meissner Effect

The superconducting state of a material is due to the superfluidity of the free
electron gas it contains. In the article entitled “Implementation of a Classical
Theory for Superfluids” published in the same journal, we demonstrated that the
zero viscosity (absence of collision between particles) of the gas of free electrons
was a consequence of the electromagnetic interactions between the electrons [5].

Consider two neighboring electrons in the electron gas. One of the electrons is at
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rest while the other is in motion. If the mobile electron moves towards the fixed
1
electron with speed V/ then its kinetic energy is given by: E, = EmeV 2 (with m,

the mass of the electron). When this mobile electron is at a distance r from the
fixed electron then it undergoes a Coulomb repulsion whose energy is given by:
2

e
=2 (with e the charge of the electron and &, the electric permittivity
gl

p

of the vacuum). Two cases can then be distinguished:
- If E < Ep , then there will never be a collision (zero viscosity).
- If E.>E,, then there will be a collision (non-zero viscosity).
The critical velocity V, is then given by:
E.=E,

1o e’
e'c
2 Amegyr

(1)

So we have:

- If V <V_, then there will be no collision (superfluid state).
- If V >V,_, then there will be a collision (normal state).

In fact, for the viscosity to be zero during a flow of the superfluid on a fixed
solid plate (Z.e. no collision between the atoms of the superfluid and the atoms of
the plate), it is necessary that the energy of the Coulomb repulsion £, between
the atoms of the superfluid and those of the plate is greater than the kinetic
energy E, of the atoms of the superfluid. In this case, the superfluid moves on the
solid plate without touching it by levitating above it. This then imposes the exis-
tence of a limit flow velocity called the critical velocity above which E, <E,
and the flow becomes normal (non-zero viscosity). When the flow velocity is
equal to the critical velocity, we therefore have E, =E,.

The electromagnetic interaction between the magnetic field of a supercon-
ductor and that of a magnet during a Meissner effect is basically similar to the
electromagnetic interaction between two free electrons of the superfluid gas. To
show this, consider the phenomenon of levitation mentioned above. A super-
conducting element is placed above a magnet. The superconductor rises to a
certain height and remains in levitation at this height above the magnet (note
here that the inverse experiment in which the magnet levitates above the super-
conductor is also possible) [6]. In Figure 1, the materials of black or chocolate
colour are the magnets and those of white or grey colour are the superconduc-
tors.

Note B, the magnetic field of the superconductor and B, the magnetic
field of the magnet. Let us call “last line of magnetic field”, the line of magnetic
field furthest from the source of the magnetic field. Given that it is here about an
electromagnetic interaction; we are going to draw the expression of the energy of
the magnetic field from that of the energy of the electromagnetic field. In clas-
sical electrodynamics, it is shown that in first approximation the energy E, of

an electromagnetic field is given by [7]:
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(a) (b)
Figure 1. (a) Superconductor levitating above a magnet; (b) Magnet levitating above a
superconductor.
& 2 1 2
E = d®|=2|E(r,t) +—|B(r,t )
S O RE LI
where:

- E s the electric field;
- B is the magnetic field;
- &, isthe electric permittivity of vacuum;

- M, isthe magnetic permeability of vacuum.
This expression can be interpreted as the sum of the electric field energy

I g—°|E|Z d®r and the magnetic field energy _f i|B|2 d°r . Thus, the energy
V2 Y2,

E, of the magnetic field of the superconductor is given by:
E =] i|B I d°r (3)
s )y 2ﬂo s
And the magnetic field energy E, of the magnet is given by:
_ 1 2 13
Ea—-[va|Ba| d’r (4)

During the interaction between the two magnetic fields B, and B,, two
cases can be distinguished:
- There will be Meissner effect (the superconductor levitates above the magnet)
if and only if:
E.>E

S a
1 1
=] g Bl de> (5Bl dr

<[B,[>B,]
< B, >B, (5)
With |B,|=B, and |B,|=B,.
- There will be no Meissner effect (no levitation) if and only if:
E, <E,
< B, <B, (6)
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The critical field B, of the superconductor is then given by:
E, =E,

1 1
A e

< B, =B, (7)

The critical field of a superconductor therefore corresponds to the magnetic
field it creates. By replacing B, in (5) and (6) by its value found in (7), we find
the two well-known conditions which characterize the superconducting state,
namely:

- If B, <B,, the material is in the superconducting state (existence of a Meiss-
ner effect).
- If B, > B, the material is in the normal state (no Meissner effect).

In the levitation experiment considered here, the superconductor rises above
the magnet because the repulsive force which results from the interaction be-
tween the two fields B, and B, is greater than the weight of the supercon-
ductor. This ascent will therefore take place as long as there is interaction be-
tween the two fields, that is to say, as long as the last line of magnetic field of the
superconductor and that of the magnet intersect at two distinct points. But when
there is no more electromagnetic interaction between the two fields, that is to
say when the last line of magnetic field of the superconductor and that of the
magnet no longer intersect, the repulsion force becomes zero. The force of grav-
ity then attracts the superconductor towards the ground, that is to say, towards
the magnet. In sum, the levitation of the superconductor above the magnet is
observed when the last line of magnetic field of the superconductor is tangent to
that of the magnet. Note then here that if the force of repulsion resulting from
the electromagnetic interaction is lower than the force of gravity, this pheno-
menon of levitation will never be observed. This can happen either because the
weight of the superconductor is too great (it is for this reason that it is difficult
for man today to levitate a train); or because the repulsion force is too small
when the modulus of the magnetic field B, is very small (it is for this reason
that no superconducting element levitates above the ground under the action of
the earth’s magnetic field which is the order of 50 uT) [8].

3. Applications
3.1. The Expansion of the Universe

The universe is in perpetual expansion. In other words, the stars that populate
the universe are moving away from each other. This expansion is accelerated;
that is to say that the speed at which two stars move away, one with respect to
the other, increases with the distance which separates them. Edwin Hubble cal-
culated the rate of expansion of the universe H, (a speed divided by a distance)
called the Hubble constant. Hj is currently estimated at 71 + 4 Km/s/Mpc, which
means that two celestial bodies separated by a distance of 1 Mpc, move away
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from each other at a speed of 71 Km/s (1 parsec = 3.261 light years) [9]. Today,
physicists explain this phenomenon by saying that the different stars move away
from each other because space-time expands, in a kind of vacuum dilation. The
first thing that should be remembered here is that space-time is a purely idealis-
tic concept introduced by Albert Einstein intuitively to define gravity in his
theory of general relativity. Space-time has no real existence; you can’t see it let
alone touch it. So how could something that actually doesn’t exist expand? The
expansion of the universe is a reality, the stars actually move in space away from
each other. We have been content so far with this ad hoc explanation of this
phenomenon because we have not yet found a better one. But the classical de-
scription of the Meissner effect presented in this work gives us a more realistic
explanation of the expansion of the universe; it even explains why this expansion
is accelerated.

In fact, the expansion of the universe is a consequence of the Meissner effect
between superconducting dark matter and the magnetic fields of stars. We in-
troduced this new description of the expansion of the universe in a book entitled
“God Does Not Play Dice: The New Description of the Universe” published by
Lambert Academic Publishing [10]. The star’s light and heat are produced by
nuclear fusion reactions at the star’s core. An ordinary star with the same chem-
ical composition as the sun is made up essentially of carbon when it dies out. To
understand why and how, we just need to observe the different cycles of nuclear
fusion reactions in an ordinary star like the sun. We distinguish a series of cycles,
connected to each other, some being catalytic cycles.

- IP cycle I (60%):

p+p—>d+e” +v,+0.42 Mev (followed by e" +e” — 2y+1Mev).
p+d— SHe+y+5.5Mev

SHe+ iHe — jHe+p+p+y+12.9 Mev

PP II cycle (24%), the helium 3 produced above is used:

SHe+ jHe — [Be+y+1.6 Mev
iBe+e” — [Li+v, +1.1Mev
ILi+p— iBe— 2;He+17.4 Mev

(catalyst ‘Z‘He )
PP III cycle (1%) (variant of the previous one):

SHe+ jHe — [Be+y +1.6 Mev
iBe+p— iB+y+0.1Mev

'B— iBe+e’ +v, - 23He+18.4 Mev

Bethe CNO cycle (15%)-catalysis by C, N and O:
2C+p— UN+y+1.95Mev

BN C+e" +v, +1.5Mev
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BC+p— “N+y+7.54 Mev
“N+p— 50+y+7.35Mev
®0— “N+e" +v, +1.73 Mev
“N+p— %C+ jHe+4.96 Mev

During its lifetime, the star therefore transforms its hydrogen into carbon
through successive nuclear fusion reactions. The dead star is therefore, to a good
approximation, an enormous solid and cold mass of carbon. Since there is no
longer any fusion reaction (source of heat) in the dead star, it cools down. And
when its temperature becomes lower than 15 K, the star becomes superconduct-
ing because the critical temperature of carbon is 15 K [2]. The dead star then
creates a magnetic field around it. When the magnetic field of the supercon-
ducting star interacts with the magnetic field of a nearby living star, a Meissner
effect occurs: the living star then moves away from the superconducting star.
Hence the expansion of the universe appears. It is the living star which moves
away from the dead star and not the reverse because in principle, the mass of the
dead star must be greater than that of the star still alive. In effect, the stability of
the star is due to the fact that the force of gravity (which tends to contract the
star) is counterbalanced by the force of thermal pressure (which tends to expand
the star). Thus, the higher the mass of a star, the higher its internal temperature.
More fusion reactions then occur in a star of relatively large mass than in a star
of relatively small mass. After using all of its nuclear fusion fuel, the relatively
high-mass star dies out while the relatively low-mass star continues to burn fuel
through nuclear fusion reactions and emits visible light. Stars that died out in
the past therefore have masses greater than those of stars that are still alive today.
As in the levitation experiment described previously, the living star moves away
from the superconducting star because the force of repulsion due to the Meiss-
ner effect is greater than the force of gravity acting between the two stars. How-
ever, as the force of gravitational attraction between two bodies is inversely pro-
portional to the square of the distance between the two bodies, the speed at
which a living star will move away will increase with the distance which sepa-
rates it from the superconducting star. Hence the acceleration of the expansion
of the universe highlighted by Edwin Hubble appears.

Contrary to what modern cosmology asserts today, the expansion of the un-
iverse cannot be unlimited or infinite. This expansion can end in two different
ways:

- Either by the death of the receding star. Indeed, the magnetic field of a star is
created by dynamo effect. Basically, it is the rotational motion of charged par-
ticles in the core of the star that produces this magnetic field. We described this
phenomenon of rotation in the Core of the star in a book entitled “The Catas-
trophe of Rapidly Rotating Fluids: A Solution to the Nuclear Fusion Problem”
published by Lambert Academic Publishing [11]. Thus, when the star dies, that

is to say when it becomes a solid carbonaceous mass, its magnetic field disap-
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pears with the dynamo effect. There will therefore no longer be any Meissner ef-
fect and gravitational attraction will remain the only force in action between the
two dead stars.

- Or by the levitation of the living star at a certain distance from the super-
conducting star. Indeed, as in the experiment of the levitation of a magnet above
a superconductor, the living star will stop moving away from the superconduct-
ing star when its last line of magnetic field is tangent to that of the supercon-
ducting star. The living star will therefore remain in levitation at a certain dis-
tance from the superconducting star until the day of its death. After the death of
the star, the Meissner effect will disappear and the force of gravity will act in
such a way as to bring the two dead stars closer together. We can therefore say
that there will come a time in the future when all the stars will be dead and grav-
ity will remain the only force acting between the various bodies in the universe.
It will therefore contract and collapse on itself: big crunch.

I then present here two scientific observations that can serve as evidence for
this new description of the expansion of the universe:

- First, if these superconducting stars exist, we should be able to observe effects
in the universe due to their gravitational forces. Indeed, by using Newton’s laws of
gravity, physicists have been able to demonstrate that the visible matter that we
can observe in the universe only constitutes 5% of all the mass contained in the
universe. In other words, the universe is made up largely, or 95%, of invisible mat-
ter. Physicists called it “dark matter”. Thus dark matter is made up of the ancient
stars that are extinguished (dead stars). This assertion is supported by the fact that
the masses of dead stars are greater than those of stars still alive today.

- Second, given the low temperatures of these superconducting stars, they must
emit thermal radiation in the microwave or radio wave range that we should be
able to observe. Indeed, a cosmic radiation at 2.7 K is observed today in all direc-
tions in the universe. The cosmic microwave background is nothing but the rad-
iation, in the microwave range, emitted by the superconducting dark matter that
contains the entire universe [12]. This radiation was first observed by chance in
1965 by two American physicists at the Bell Telephone Laboratories in New Jer-
sey, Arno Penzias and Robert Wilson when they were testing a very sensitive
microwave detector. In addition, in the late 1950s and early 1960s a survey of
sources of radio waves from outer space was carried out at Cambridge by a group
of astronomers led by Martin Ryle. The Cambridge group showed that most of
these radio sources must lie outside our galaxy and also that there were many
more weak sources than strong ones [13].

In short, dark matter is therefore made up of stars that have died out and then
cooled over time until they become superconducting. They respectively emit mi-
crowaves or radio waves when their temperatures are respectively around 2.7 K

or close to 0 K.

3.2. Space Remote Sensing

In the study of the phenomenon of levitation of a superconductor above a mag-
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net, we have seen that if the force of gravity is too great, there cannot be levita-
tion (it is for this reason that it is difficult to levitate a train above the ground).
However, the force of gravitational attraction between two bodies is inversely
proportional to the square of the distance between the two bodies. In other words,
if we were to get far enough from the earth to reach very high altitudes where the
gravitational attraction is very weak, we should be able to levitate a supercon-
ductor of great mass thanks to the electromagnetic interaction between its mag-
netic field and the earth’s magnetic field. Indeed, the influence of the Earth’s
magnetic field is felt several tens of thousands of kilometers away. The magne-
tosphere is a layer of the atmosphere located above the ionosphere, that is to say,
more than 1000 km, and subjected to the magnetic field of the earth. Its thick-
ness is a few tens of thousands of kilometers. The magnetosphere plays an essen-
tial role in the development of life on earth by deflecting deadly particles from
the solar wind and cosmic rays, thus forming one of the most magnificent natu-
ral phenomena: the aurora borealis and australia [14]. As can be seen in Figure 2,
a solar eruption that occurs on the surface of the sun produces a solar wind that
moves through the solar system to reach the Earth’s magnetosphere. The solar
wind being a fluid made up of charged particles is then deflected by the Earth’s
magnetic field.

At tens of thousands of kilometers in altitude, the force of gravity decreases
enormously. We should therefore be able to levitate a satellite whose walls are
entirely made from superconductors above the earth. We, therefore, introduce
here a new method of remote sensing in which the satellite is in levitation and
not in orbit. Note then that we will not even need to install a complex cryogenic
system in the satellite to cool it. In fact, it will be enough to place the satellite on
the night side of the earth to cool it. Unlike a body levitating near the surface of
the ground, the satellite levitating at high altitude will not be dragged by the ro-
tation of the earth. In effect, a levitating body near the ground is dragged by the
rotation of the earth because of the very dense atmosphere of the lower atmos-
pheric layers. But at high altitude, the density of the atmosphere is extremely low.
The satellite will therefore be perpetually subjected to intense cold on the night
side of the earth. In other words, once superconducting, the satellite will remain
in this state indefinitely. Such a method of spatial remote sensing would have
several advantages. Indeed, satellites in scroll orbit have a practical lifetime of 2
to 3 years on average, geostationary satellites 5 to 10 years. Several factors con-
tribute to progressive deterioration of the orbit [15]:

- Atmospheric friction, although weak, leads to a drop in speed and a loss of
altitude. The friction forces being proportional to the square of the speed of
movement, a satellite in levitation (that is to say at rest) will not be subjected to
any friction force.

- Solar radiation exerts pressure on the satellite, zero in the shaded hemis-
phere, higher on the illuminated side. Repeated changes in this pressure gradu-
ally affect the quality of the orbit. A satellite levitating on the night side of the

earth will never be under pressure from solar radiation.
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Figure 2. Deviation of solar wind particles by the magnetosphere.

- Since the earth is not a perfect sphere, the force of gravity varies with latitude.
It decreases the farther one moves from the equator. This leads to precession
movements in the satellite’s orbit. A satellite in levitation being fixed in space
will always keep its latitude and it will therefore never be subject to precession
movements.

These factors act on the orbit, but also on the attitude of the satellite, that is to
say, its orientation with respect to the earth that it must observe. A satellite in le-
vitation will always have the same attitude with respect to the earth. Moreover,
this method of remote sensing in which the satellite is in levitation can also be
used to observe the other planets of the solar system having a magnetic field (Ju-
piter, Saturn, Uranus and Neptune). In addition, a space probe whose walls are
entirely made up of superconducting materials would allow us to observe re-
gions of our solar system that are increasingly distant from the earth. Indeed, the
current space probes are slowed down by the gravitational fields of attraction of
the planets when they travel in the solar system. But if the space probe is super-
conducting, the force of repulsion due to the Meissner effect will always oppose
the force of gravity of the planet. The superconducting space probe will therefore
not be slowed down in its course and will thus be able to reach regions very far

from the earth in the solar system.

3.3. The Discovery of New Particles

Particle physicists use Einstein’s famous relationship £ = mc (where E is the
energy, m is the mass and cis the speed of light in vacuum) to produce new par-
ticles in particle accelerators. In these accelerators, new particles are discovered
through high-energy collisions between probe particles and target particles. Eins-
tein’s relationship implies that the higher the energies of the probe particles (and
target particles), the greater the masses of the particles created. The current limit
in terms of energy reached by the most efficient accelerators is 20 Tev. However,
thousands of particles are produced every day in the upper atmosphere as a re-
sult of the collisions of cosmic radiation particles on the nuclei or ions of the

atmosphere (see Figure 3) [16].
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The charged component of cosmic radiation is made up of nearly 90% pro-
tons, just under 10% a particles and only a few percent electrons. Their energies
can exceed the Pev (see Figure 4) [16]. The neutral component of cosmic radia-
tion is made up of very high energy photons and neutrinos. Today, cosmic radi-
ation and its interactions in the upper atmosphere are studied using detectors
that are sent to high altitude using balloons (vectors). These detectors have a rel-
atively short lifetime in the atmosphere because very often the balloon deteri-
orates and the detector falls. But if we sent a detector made entirely from super-
conductors to high altitude, it could remain indefinitely in levitation on the night
side of the earth like the superconducting satellite mentioned above. We could
then discover new particles in the upper atmosphere twenty-four hours a day,
seven days a week.

4. Conclusion

The classical description of the Meissner effect implemented in this article al-
lowed us to explain why the behavior of a superconductor differs from that of a
perfect diamagnetic material in the presence of an external magnetic field. The
levitation of the superconductor above the magnet is explained by the fact that
the Meissner effect is actually an electromagnetic interaction between the mag-
netic field of the superconductor and that of the magnet. This classical descrip-
tion of the Meissner effect also allowed us to give a more realistic explanation of
the expansion of the universe. We have shown that this expansion is a pheno-
menon that simply results from a Meissner effect between superconducting dark
matter and the magnetic fields of stars. We also pointed out that this expansion
is accelerated because the gravitational force between dark matter and the stars
around it decreases as these stars move away from the superconducting dark
matter. We also used this classical description of the Meissner effect to propose a
new method of remote sensing in space in which the superconducting satellite is
in perpetual levitation on the night side of the earth and a new and more effi-
cient way to discover new particles through a superconducting detector levitat-
ing in the upper atmosphere.
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