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Abstract: There is currently no unified explanation for the origin of Earth's magnetic field, planetary
magnetic fields, stellar magnetic fields, and neutron star magnetic fields, and most importantly,
none of these theories have been experimentally verified. This paper is based on a new unified the-
ory of mechanics and its derived applications, which may provide a better explanation for the origin
of magnetic fields in celestial bodies and can be experimentally tested to better answer the observed
phenomena: (1) the greater the mass of the celestial body, the stronger the magnetic field; (2) the
faster the rotation speed of the celestial body, the stronger the magnetic field; (3) the higher the
density of the celestial body, the stronger the magnetic field produced.
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1. Introduction

There is currently no unified explanation for the origin of Earth's magnetic field, and
no explanation has been experimentally verified. For example, Gubbins and Sreenivasan
proposed the "geodynamo” theory in 2001, which is widely regarded as one of the best
models for explaining the origin of Earth's magnetic field [2]. Olson and Amit's 2019 study
found that the structure and chemical composition of Earth's core have an important in-
fluence on the generation and evolution of Earth's magnetic field [3]. Roberts' 2018 study
conducted numerical simulations and theoretical analyses of the evolution of Earth's mag-
netic field, further deepening our understanding of the origin and evolution of Earth's
magnetic field [4].

Similarly, the explanation for the origin of neutron star magnetic fields is complex
and controversial. There are several theories, including the Magnetic Field Residual The-
ory, the Baryonic Coupling Theory, and the Superconducting Theory, but no theory has
fully explained the origin of neutron star magnetic fields. Future research will require
more theoretical exploration and experimental verification.

However, in our past research, we have observed the following patterns, as shown
in Figure 1:

(1) The greater the mass of a celestial body, the stronger its magnetic field;

(2) For celestial bodies of equal mass, the smaller the radius, the stronger the mag-
netic field (neutron stars are the most typical example [8-10]);

(3) The faster the rotation speed of an object, the stronger its magnetic field.
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Magnetic Field Strength  Rotation Speed  Mass Reference
1% of Earth's field 59 Earth days 0.055 M& 1
0.01% of Earth's field 243 Earth days 0.815 M& 1
1 1 day 1Ma (1
0.01% of Earth's field 1 day 0.107 M& 1]
20,000 times Earth's field 10 hours 317.8 M& [11
578 times Earth's field 10.7 hours 95.2 M& M
50 times Earth's field 17 hours 14.5 Ma [1]
50 times Earth's field 16 hours 17.1 M& [1]

Figure 1. Planetary magnetic field strength.

2. Theoretical analysis of celestial magnetic field origin

According to our "Unified Theory of Forces", all fields originate from "energy loss
E nissing [11]. We have speculated that if the radius of equilibrium distance between elec-
trons and protons is less than r, there will be a repulsive force between them. If external
pressure causes them to be closer than r, the external force F will do work, which will
eventually be converted into the energy of the "field" between protons and electrons,
forming a new "energy loss Essing " state. Under this energy loss state, it will be equiva-
lent to the generation of an "electric field" and exhibit the characteristics of an electric field.

However, as we stated in the "Unified Theory of Forces", we cannot determine
whether the repulsive force between electrons and protons when the distance is less than
r strictly follows the inverse square law. If it does strictly follow this law, a critical value
of the external force F will be required, and because any object has a large number of
electrons and protons, our experiments will almost be impossible to conduct. However,
we have observed that the ionization energy of the outer electrons of various atoms is
different, and the size of the atoms is also different. Therefore, we have speculated in our
"Unified Theory of Forces" that the energy loss state of the outer electrons of the atom may
not be evenly distributed. In this case, it may be possible to generate this energy field ¢
under the action of a large enough external force F, which can achieve an equivalent mo-
tion effect of an electric field.

The principle behind this theory is shown in the following figure 2:
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Figure 2. Principle of energy field ¢ under pressure.

Assuming the equilibrium distance between electrons and protons is 7, if the dis-
tance between them is reduced by d under the action of external force F, the external
force F will do work and convert into the potential energy & between electrons and pro-
tons. According to our theory, this potential energy ¢ is actually equivalent to the electric
field of positive or negative charge and should have equivalent motion effects of a field.

Taking a liquid sphere A as an example, as shown in Figure 3, we assume that the
sphere is filled with liquid, and under the action of a uniform external force F, a uniform
potential energy field ¢ is generated between atoms. In theory, this is equivalent to an
electric field inside liquid sphere A (the electric field carries a positive or negative charge,
but the sign of this potential energy field is currently uncertain and may show opposite
sign characteristics under compression and stretching). Therefore, when liquid sphere A
rotates, an equivalent effect of a magnetic field is generated.

Figure 3. Principle of celestial magnetic field generation.
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We know that a charged metal sphere generates a magnetic field when it rotates,
which indicates that a charged field does not produce radiation effects when it moves at
low speeds, unlike a charged particle moving at high speeds. Similarly, when the speed is
not fast enough or the field strength is not strong enough, the potential energy field &
generated above will not directly radiate energy during rotation, but may exist in the form
of a magnetic field, which compensates for the energy loss E missing of the field & during
motion.

The calculation of the magnetic field strength generated by the rotation of liquid
sphere A is similar to that of a charged metal sphere. The energy loss per unit volume is
equivalent to the electric field energy per unit area of a charged metal sphere. According
to the Biot-Savart Law:

po Idl x 7 g Idlsind

o
dB =

Aar 3 Am 2
E_/pdﬂxz
- J Ar 2

We obtain the following conclusions:
(1) The faster the rotation speed v of liquid sphere A, the larger the equivalent
electric current I, and the stronger the induced magnetic field;
(2) The greater the external force F beyond the critical pressure, the stronger the
equivalent potential energy field ¢ generated inside sphere A, which is equivalent to a
larger amount of charge per unit volume, and the stronger the induced magnetic field.

Of course, we cannot determine whether the rotation of liquid sphere A under high
pressure will necessarily produce a magnetic field. We are only guessing that this poten-
tial energy field ¢ may generate a magnetic field effect based on the characteristics ob-
served in Earth, stars, and neutron stars.

Since the pressure generated by celestial bodies is derived from gravitational force,
under the assumption that their density p remains constant, the formula for the pressure
per unit area P at point S on the surface of the celestial body is as follows:
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Figure 4. Formula for internal pressure of celestial bodies [12].

where h is the distance between point S and the surface of the celestial body, R is the
radius of the celestial body, and P is the pressure per unit area at point S. We can easily
draw the following conclusions:
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(1) Under the same density p, the greater the mass of the celestial body, the greater
the pressure P at the same distance from the center of the celestial body, and the stronger
the induced potential energy field ¢;

(2) The faster the rotation speed v of the celestial body, the larger the equivalent
electric current I, and the stronger the induced magnetic field;

(3) Under the same mass, the greater the density p, the smaller the radius R, and the
greater the pressure P at the same distance from the center of the celestial body, and the
stronger the induced potential energy field e.

Therefore, we can explain the following phenomena well using the above theories:
(1)The larger the mass of a celestial body, the stronger the pressure generated inside
it under the same composition of matter, and therefore the potential energy field ¢ will
be larger. The magnetic field generated under the same rotation speed will be stronger.
(2) Under the same mass and rotation speed, the smaller the radius of the celestial
body, the greater the pressure it generates, resulting in a higher potential energy field ¢,
and therefore the magnetic field intensity produced will also be higher, just like a neutron
star. However, it should be noted that we currently do not know the boundary conditions
of the external force F required to generate the potential energy field & in the matter of
which neutron stars and ordinary atoms are composed.
(3) Under the same mass and radius of the celestial body, if the composition of the
matter is the same, the faster the rotation speed, the stronger the magnetic field generated.
The above conclusions may explain the difference in magnetic field strength among
planets in the solar system very well:

Magnetic Field Strength ~ Rotation Speed  Mass Reference
1% of Earth's field 59 Earth days 0.055 M& (1]
0.01% of Earth's field 243 Earth days 0815 M@ 1]
1 1 day 1 M& 1]
0.01% of Earth's field 1 day 0.107 M& 1
20,000 times Earth's field 10 hours 3178 M& 1
578 times Earth's field 10.7 hours 95.2 M& (1]
50 times Earth's field 17 hours 14.5 M& [1]
50 times Earth's field 16 hours 17.1 M& [1]

We predict that if the celestial body's center is solid, it will affect the strength of the
potential energy field € that the celestial body can produce under the same pressure,
thereby affecting the strength of the celestial body's magnetic field. At the same time, the
potential energy field strength & produced by different materials under the same pres-
sure should also be different. Therefore, the distribution of the material that makes up the
celestial body will ultimately affect the magnetic field strength in various parts of the ce-
lestial body.

Experimental design:

To verify the above theory, we can conduct real experiments. We have the following
suggestions:

(1) Itis recommended to use liquid substances. Gaseous substances are more likely
to convert external force F into particle kinetic energy during compression; when solid
substances are compressed, it is difficult to control the influence of the intermediate gap,
and cooling from liquid to solid often releases heat, which affects the potential energy.
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(2)Itis recommended to conduct the experiment at a low and constant temperature,
which can avoid the influence of atomic kinetic energy as much as possible, and ensure
that the work done by external force F is truly converted into the potential energy & gen-
erated.

(3) Itis recommended to use particles with larger atomic nuclei for the experiment,
which can more easily convert external force F into potential energy, and the theoretical
requirements for force F are correspondingly reduced.

The above experiments may be difficult because we must be able to ensure that there
is enough force F to compress the material, and at the same time, we must also ensure that
this force F truly does work on the material and is converted into the potential energy
effect.

3. Experimental design and conclusions that can be drawn

We can use the above liquid sphere to conduct the above experiment and ensure that
the radius of the material atoms is large enough, and the temperature is as low as possible
to ensure that the external force F is converted into the potential energy & under huge
pressure. At this time, when we rotate the high-pressure liquid sphere quickly, a magnetic
field equivalent to the magnetic field can theoretically be generated around it, and the
strength of the magnetic field can be detected to verify the above theory.

Through experiments, the following two theories can be tested:

(1) The true origin of the magnetic field of the Earth, stars, and neutron stars;
(2) Verify the correctness of the "unified theory of forces".
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