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Why does the resistance of the Higgs field degenerated in space not stop the Earth's
orbital motion? - Theory of Relativity and the Higgs Field -
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[Summary]

We examined the consistency of Matt Strassler's metaphor, which explains the function of the
Higgs field that generates the rest mass of elementary particles. We pointed out that the metaphor has
a difficulty in explaining the diversity of masses of elementary particles because the frequency of the
pendulum is not proportional to the vibrational energy. In addition, the metaphor eliminates the
"resistance of the Higgs field" by introducing the resonant vibration of the pendulum, but although it
can be used as a metaphor for the wave motion of the electron field, it does not succeed in explaining
the inertial motion of macroscopic objects such as the Earth.

Another difficulty with the metaphor is that it does not clearly explain the difference between the
"ether," which was denied by the Michelson-Morley experiment (1887), and the "Higgs field." The
need for "ether" disappeared when Einstein presented the principle of relativity, but the metaphor
does not explain why the Higgs field, a physical entity whose existence was verified by the CERN
experiment, cannot be an absolute reference system.

In this paper, I reinterpret the concept of "Higgs field resistance" that the metaphor rejects, using
the theory of relativity and early quantum mechanics, and attempt to provide a general explanation
of the Higgs field's function of giving mass to free particles~'” based on the intuitive picture for
motion of particles. As aresult, I have come to the somewhat unexpected conclusion that the
"resistance/syrup theory" of the Higgs field has a certain degree of rationality as a metaphor, and that
a free particle that has gained rest mass due to the resistance of the Higgs field is effectively
stationary relative to the Higgs field, and therefore the resistance of the Higgs field does not violate
the "law of inertia."<”

The key to answering the question of why the Earth's orbital motion does not stop due to the
resistance of the Higgs field lies in the theory of relativity; The interaction between the average
Higgs field (with a vacuum expectation value {(¢)) and free elementary particles is reflected in their
rest masses. Therefore, the interaction between elementary particles with rest mass and the average
Higgs field effectively vanishes, and this also applies to the Earth, which is a collection of
elementary particles.

The difference between the two average Higgs fields Hg and Hs condensed into the inertial frames
(space-time) Kg and Kg set on the Earth and the Sun is simply the difference between the two cross
sections of space-time, that is, the two cross sections of the Higgs field. He and Hg are almost

<3>

equivalent to Kg and Ks=~, respectively. Kg revolving around Ks (not exactly moving with a
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uniform velocity) is equivalent to Hg revolving around Ks, and the intersection of Kg and H's ( ~
K's) does not mean a collision. This is because the inertial frames K and K's are merely two cross
sections of space-time, just as the intersection of latitudes and longitudes on the Earth's surface does

not mean a collision.

Note <1> In this paper, elementary particles with zero rest mass that travel at the speed of light
are called free particles.

Note <2> The law of inertia was discovered by Galileo and Newton. Newton's first law of
motion states that "if an object is not subjected to any forces, it is either at rest or moving at a
constant speed." A reference frame in which the law of inertia applies is called an inertial
frame.

Note <3> As verified by the CERN experiment (described below), this equivalence breaks down

if two planets accelerated to speeds close to the speed of light collide. In this case, the planets
are extinguished and Higgs particles are created from the Higgs field.
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