The mechanism of Faraday magneto-optical effect and its

physical significance are explained in detail
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[Abstract] : The mechanism of Faradic magneto-optical effect is that the external magnetic field changes
the motion state of electrons and nuclei in the medium, which leads to the polarization direction of the
secondary refracted light which is slightly different from the incident light and is transmitted in the medium and
accumulates continuously. It directly proves that refracted light is not incident light, but a new secondary light
produced by the medium and related to incident light. Its physical significance will overturn people's
understanding of the law of interaction between light and medium, and will have a profound and huge
influence on the whole physics field.
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First,Introduction to Faraday magneto-optical effect
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Faraday magneto-optical effect. When the linearly polarized light propagates in the medium, if
a strong magnetic field is added parallel to the propagation direction of the light, the vibration
direction of the light will be deflected. The deflection Angle is proportional to the product of the
magnetic induction B and the length of the light traveling through the medium d, i.e., ¥ =VBd. The
proportionality coefficient V is called Feld constant, which is related to the properties of the medium
and the frequency of the light wave. The direction of deflection depends on the properties of the
medium and the direction of the magnetic field. This phenomenon is called the Faraday effect or the
magneto-optical rotation effect. [from 360 Encyclopedia]
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Figure 1: Faraday magneto-optical effect diagram

Second,Analysis of Faraday's magneto-optical effect mechanism
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1. Analysis of possible factors
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According to ¥ =VBd, it can be seen that the Faradic magneto-optical effect of refracted light
can occur only when both the applied magnetic field B and the medium length d are not 0, and
neither of them is necessary. It can be seen that there are three possible factors leading to this
effect: A, the external constant magnetic field B directly changes the polarization direction of the
polarized light; B. The external constant magnetic field changes the motion state of the electrons
and nuclei in the atoms in the medium, resulting in the polarization direction changing through the
electromagnetic wave or photon in the medium; C. The external constant magnetic field changes
the motion state of electrons and nuclei in atoms in the medium and causes the polarization
direction of the secondary light produced by them to be different from that of the incident light.
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2. Analysis of the possibility of the polarized light directly changing the direction of polarization

caused by the external constant magnetic field B
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Because when d=0, the deflection Angle ¥ =0. Therefore, we can rule out the possibility that
the external magnetic field directly causes the polarization direction of polarized light to change.
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Otherwise, a constant magnetic field in a vacuum would also change the direction of polarization of
the polarized light. This also proves from one side that a constant magnetic field does not change
the direction of light's polarization. This also conforms to the law that electromagnetic fields only
follow the principle of vector superposition, and cannot interact to change each other.
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3. Analysis of the possibility that electrons and nuclei in atoms in the medium will change their

motion state due to the external constant magnetic field, leading to the change of polarization
direction through electromagnetic wave or photon in the medium
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3.1. The external constant magnetic field changes the motion state of electrons and nuclei in
atoms. When the electromagnetic wave passes through the medium, it will of course cause the
trajectory of the electromagnetic wave to change, but it should not cause the polarization direction
to change. That is to say: if the applied constant magnetic field changes the motion state of the
atom, it will only change the trajectory or direction of the electromagnetic wave, but will not change
the direction of its polarization. In this case, therefore, the refracted light will only take a different
path than it would have without an applied constant magnetic field. But this is not the case.
Therefore, this possibility can be ruled out.
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3.2. The external constant magnetic field changes the motion state of electrons and nuclei in
atoms. When the photon passes through the medium, it will certainly change the trajectory of the
photon, but it should not lead to the change of its polarization direction. Because photons don't
have their own direction of polarization, and even if they did, they wouldn't change depending on
the state of the atom. Therefore, this possibility can also be ruled out.
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3.3. Even if light has wave-particle duality and constant magnetic field changes the motion state

of electrons and nuclei in atoms, when light passes through the medium, it will only change the



trajectory of light, but cannot change its direction of polarization. This can also be ruled out.
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4. Analysis of the possibility that the external constant magnetic field changes the motion
state of electrons and nuclei in atoms in the medium and causes the polarization direction of the

generated secondary light to be different from that of the incident light
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If refracted light is regarded as incident light or secondary incident light produced by nearby
atoms, molecules and molecular groups, which polarizes atoms (electric field generated by light
causes electrons and nuclei to move in the exact opposite direction, resulting in electric
dipolarization) and generates secondary light, the mechanism of this effect is relatively easy to
understand: Incident light or secondary incident light polarizes atoms (in fact, it is mainly electrons
that change their motion states. Although nuclei also change their motion states, the actual amount
of change is two orders of magnitude smaller than that of electrons, and its effect can be ignored at
visible wavelengths) and generates secondary light. The electron will change its motion path under
the action of external constant magnetic field (compared with that without external constant
magnetic field), and this change of trajectory will directly change the polarization direction of the
secondary electric field generated by it. This is why the Faraday magneto-optical effect is
proportional to the length d of the medium. Because the larger the length of the medium, the more
times the medium will produce secondary light, when each polarization direction change the same
amount, the more times, the greater the total change of nature. This is the fundamental reason why
this effect is proportional to the length of the medium.
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In conclusion, it is only when the refracted light through the medium is regenerated by the
medium that the applied constant magnetic field has a chance to change the direction of the
polarization of the light by changing the motion state of the atoms in the medium. This is the real

mechanism of Faraday's magneto-optical effect.



LR, RAJ@EE R s eR A R EH AN rOte, SMER st H
PLEFIF B3RS B A R T K T2 3RS ML L MR J7 17 R A 3R - XA RVE L SR O
RN ) L SEHLE

Three, the refraction of light through the medium for the medium to produce

secondary light evidence brief introduction
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1. The half-wave loss phenomenon of reflected light proves that reflected light is not incident
light
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As shown in Figure 2 below: When the incident light irradiates on the interface of the medium,
the electrons in the medium move forward towards the electric field generated by the incident light.
When the amplitude of the incident photoelectric field is sinusoidal wave, the acceleration of the
electrons synchronizes with the amplitude of the electric field. However, the phase change of the
electron velocity will lag behind the amplitude of the electric field by 90 degrees, and the phase
change of the electron displacement will lag behind the amplitude of the electric field by 180
degrees. When the distance between the electrons in an atom and the nucleus changes, the atom
becomes an electric dipole and generates an electric dipole secondary electric field, which changes
in amplitude proportional to or in phase with the amount of electron displacement. Therefore,
there is a half cycle or 180 degree difference in phase between the amplitude of the secondary
electric field generated by the medium and the amplitude of the incident light. That's why reflected
light has a half-wave loss. In fact, the phase of the scattered light, refracted light, transmitted light,
diffracted light and diffracted light produced by the medium is half a period out of phase with the
incident light.
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Figure 2: Motion law and parameters of electron with initial velocity of 0 in sine wave electric field
2. The phenomenon of no diffracted light in the single slit experiment of superblack material

proves that diffracted light is not the result of direct light diffraction
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Figure 3: Experimental photo of non-diffracted light covering single slit edge with superblack
material

As shown in Figure 3, when a single slit edge is covered with ultra-black material, there is no
so-called diffracted light on the screen. This directly proves that diffracted light is not the result of
diffraction or diffraction of direct light, but secondary light produced by the slit edge.
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To sum up, both reflected, refracted and diffracted light are not the result of incident light
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changing the direction or speed of motion, but secondary light produced by the medium irradiated
by incident light. Just like the case of public security investigation, the three cases of light reflection,
refraction and diffraction prove that the reflected, refracted and diffused light are all secondary light
generated by the medium, which forms a complete and mutually corroborating evidence chain,
which is much more reliable than the double-slit experiment indicating that the light is
electromagnetic wave and the photoelectric effect indicates that the photon exists.
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Fourth, the physical significance of Faraday magneto-optical effect
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1. Prove that the transmitted light after passing through the medium is not incident light
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Faraday magneto-optical effect proves that the interaction between light and medium is not
that light (quantity) is reflected/scattered, refracted/transmitted by molecules or atoms in the
medium and changes the direction and speed of motion or phase and frequency, but that the
time-varying electric and magnetic fields of light make the atoms in the medium polarized into
electric dipoles and generate secondary electromagnetic fields.
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2. Prove that starlight is not raw light
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According to the so-called cosmic background radiation phenomenon: interstellar space there
is a lot of cold matter and isotropic. These cold materials produce little possible light, but can
transmit visible light. The starlight observed on Earth is the secondary light caused by this cold
interstellar material, not the primary light. Interstellar material causes the frequency of starlight to
decrease as the distance the starlight travels through space. This may be the fundamental reason

why starlight redshift is proportional to distance. Hubble's law, then, may be completely out of line
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with reality.
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3. The photoelectric effect does not prove the existence of photons
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When light encounters a metal surface, it changes the speed and direction of electrons and
nuclei in atoms near the metal surface. When the frequency of the external electromagnetic field is
close to the frequency of the electron moving around the nucleus, some electrons with appropriate
phase in the electron will be accelerated synchronously by the external electric field, and the
external magnetic field will make the electron change the direction of motion. When an electron is
accelerated synchronously to escape velocity, it escapes from the atom with the help of a magnetic
field and becomes a photoelectron. This is the essence of the photoelectric effect. That's why light
at too high a frequency doesn't produce the photoelectric effect.
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4. The Compton effect does not prove the existence of photons
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X-rays are also light, but at frequencies above the upper limit of the visible spectrum. When
X-rays irradiate light metals, the varying electromagnetic fields produced by them also change the
speed and direction of the electrons and nuclei of the atoms in the metals, especially the outermost
electrons. But because the frequency is much higher than the frequency of the outer electrons
orbiting the nucleus, there are multiple cycles of varying electromagnetic fields caused by X-rays on
the electrons as they orbit the nucleus. In this way, the electrons' motion, although affected by
X-rays, can only change their trajectory rather than causing synchrotron acceleration, which
fundamentally changes their motion around the nucleus. There is no chance of a photoelectric
effect. At the same time, as the X-ray changes the motion of the electron, the electron produces a
secondary ray with a frequency close to that of the X-ray. The frequency and phase of these
secondary rays will vary depending on the direction of the emission. This is the root cause of the
Compton effect. It is not the result of the collision between the X-ray particles and the outer
electrons. Otherwise, the X-ray quanta should also collide with the inner electrons and nuclei, or
even with two or more electrons or nuclei simultaneously or successively, so that the outgoing
X-rays in different directions would have many frequencies instead of just one.
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5. The Michelson-Morley results do not prove that the speed of light is constant
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When light moves in the atmosphere, its velocity is determined by the atmosphere and has
nothing to do with the speed of incident light. Because light moving through the atmosphere is
actually refracted light, the speed of secondary light from the polarization of atoms in the
atmosphere. Therefore, when the atmosphere is not moving fast relative to the ground during the
experiment (the wind speed is not big enough to make the experiment impossible), the speed of
light during the experiment will of course be basically constant and isotropic relative to the speed of
the measuring device. Therefore, the experimental result must be that there is no interference
fringe change. In fact, the experiment would have produced the same results even if it had been
conducted in a vacuum. Because the reflected and transmitted light produced by the semi-lens and
mirror in the experimental device is the secondary light produced by the mirror body, and its speed

is of course only constant relative to the speed of the mirror body group. That's a constant velocity
relative to the device.
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In short, almost all the current physical phenomena and experimental results can be
explained by using the law of interaction between light and medium described in this paper.
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