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Abstract: In this paper, | deeply analyze the weak interaction model | have established. The interaction between neutrinos and electrons,
neutrinos and photons, neutrinos and neutrinos is discussed. | point out that the interaction strength of neutrinos with various other particles is
also affected by the duration of an interaction. Since the interaction time of neutrinos with slower particles is shorter, the intensity of interaction
is relatively small. The interaction of neutrinos with photons and neutrinos themselves, because all particles are running at the speed of light, the
interaction can last for a long time, resulting in the increasing interaction strength between neutrino and photon, so that the M&sbauer effect can
be used for detection. To this end, the paper gives some problems that should be paid attention to when using the M&sbauer effect to detect
neutrinos.

Key words: Neutrino; Photon; M&sbauer effect; Weak interaction

1 Introductions

| analyzed the interaction of neutrinos and photons in the previous article [1~3]. It is believed that the interaction of
neutrinos with photons is actually much stronger than the predictions of the theories such as the standard model. On this
basis, the system error caused by using M&sbauer effect to detect the redshift of gravitational force and the phenomenon of
extra redshift at the limb of the solar disk are successfully explained 3.

Of course, such work can not completely rule out the existence of other mechanisms leading to these additional systematic
errors and the additional spectral redshift phenomena, so it is necessary to have targeted experimental verification.

Although compared to the huge equipment such as the Super Kamioka Detector ! and the Daya Bay Neutrino Detector *],
the Msshauer effect can be used to achieve very small scale. However, compared with devices for detecting particles such
as photons and electrons, it is still relatively large. Can devices that detect neutrinos be smaller? Of course, it is also a
direction worth pursuing.

Another problem may arise in the M&sbauer effect itself. The M&sbauer effect is a very precise and sensitive effect. The
operation of the M&Gsbauer effect instrument requires high experimental skills, and it is also susceptible to interference from
other factors during the experiment, such as temperature !, how to correctly distinguish the measured results from other
interference factors. It is a very detailed job.

The last question is that the new mechanism for the interaction between photons and neutrinos is still not clear. For example,
how can neutrinos collide with photons to maximize energy transfer? There is still no clear theoretical basis for which angle
of collision is the most suitable. | believe that if we can get more theoretical support, there will be better mechanisms for us
to design and make lighter neutrino detection equipment.

This article attempts to analyze the new model and how neutrinos interact with other particles, photons, and neutrinos.



2 Interaction between neutrinos and particles

2.1 The neutrino wave function

In the paper [1], | obtained a new wave function solution by solving the Maxwell's equations based on the virtual space-time.
The wave function is characterized in that its real space-time electric field wave function is rapidly decay to zero, but the
electric wave function in the virtual space-time is normally propagated at the speed of light. Or the magnetic field wave
function in virtual space-time decays to zero, while the real-time magnetic field wave function propagates normally.

The electromagnetic wave that simultaneously spans two space-times as shown in Figure 1 is significantly different from
the electromagnetic wave that propagates only in one space-time. For example, the electromagnetic waves of a photon are
only transmitted in real space-time, and are affected by different media, and the propagation speed will also be different.
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Fig. 1 The model of neutrinos’ wave function

However, the electromagnetic waves that span two space-times are not affected by the medium. Whether in vacuum or in
the medium, the propagation speed must always be equal to the speed of light in the vacuum.

The reason for this is that once the electromagnetic wave component velocity in real space-time is lower than c, the
corresponding electromagnetic wave component velocity in the virtual space-time is necessarily greater than ¢ (with
reference to real space-time), which will affect the integrity of the electromagnetic wave, as shown in Fig. 2. Therefore, in
order to ensure the integrity of these two space-times electromagnetic waves, the speed of neutrinos must be guaranteed to
equal to ¢ in any medium.
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Fig. 2 The wave speed in different space—times is different due

to some factors



From the data of various known particles, the closest to this property is the neutrino.

2.2 Two interactions between neutrinos and other particles

If this special electromagnetic wave spanning two space-times represents a neutrino, it may have two states when
interacting with other particles. That is the elastic change and inelastic change.

For the elastic change of the neutrino, if the energy of the neutrino does not change after the interaction, the neutrino will
keep the energy and motion state and continue to run at the speed of light. As shown in Fig. 3.
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Fig. 3 The elastic change is restored

For inelastic changes, the energy of the neutrino changes after interacting with other particles, the energy of the neutrino
increases or decreases, and the state of motion may also change. As shown in Fig. 4.
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Fig. 4 Inelastic changes lead to changes in neutrino energy

Since the structure of the neutrino is very simple, if it is necessary to cause the change of the energy of the neutrino, the
interaction of the neutrino with other particles must last for a sufficient time, so that the electromagnetic waves in the two
space-times can have enough time to adjust its speed in order to regain the balance of speed of light.

2.3 Collisions between neutrinos and electrons

For particles whose velocity is much lower than the speed of light, the process of interaction occurs can be described by the
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particle decay diagram 1. Fig. 5 shows a situation where neutrinos collide with electrons.
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Fig. 5 Neutrinos and electrons are not on one axis

In the process shown in Fig. 5, the neutrino and electron collisions are not on one axis, the radius of the electron itself
cannot block the neutrino’s motion. The neutrino is very fast, and the electrons are almost stationary, which leads to the time
of interaction between neutrino and the electronic electric field is very short. Although the electric field of the electron can
affect the magnetic field component of the neutrino in the real space, it can only cause the elastic change of the neutrino
energy at this time, after a slight disturbance. The wave function in different space-times is quickly restored to its original
state. Therefore, electrons cannot cause changes in neutrino energy and motion state in this process.
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Fig. 6 Neutrinos and electrons are on one axis

Fig. 6 shows that the neutrinos and electrons are on the same axis, so that the neutrinos are blocked by electrons, and the
interaction can be long enough, and the neutrino energy will produce inelastic changes. Energy can be transferred to the
electrons.

Since the collision to change the neutrino energy must occur on the axis where neutrino and electron located, the probability
of collision is very low. However, it is still not clear which angle neutrino collides with electron can cause the neutrino
energy change. The theoretical uncertainty is still relatively large. Therefore, it is still difficult to calculate the scattering
cross section. Perhaps it can be explored in further research.



3 Interactions between neutrino and photon

The interactions between neutrino and photon has a remarkable feature, that is, the speed of photon is basically the same as
that of neutrinos, so that if they interact, they can last for a long time, thus making this interaction effect becomes more
apparent.
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Fig. 7 Interaction between neutrino and photon

Fig. 7 shows an illustration of the interaction between neutrino and photon. Since both neutrino and photon are at speed c,
the electromagnetic field components of neutrino and photon can interact for a long time. Even though the neutrino's inertia
is relatively large due to the special structure of the neutrino itself, a long enough interaction will cause a change in the
neutrino energy, which in turn leads to a change in photon energy.

If such an analysis is correct, it is indicated that when photon neutrino interaction effects are used to detect neutrinos,
photons ray and neutrinos beam should be placed in the same direction of motion as much as possible. That is, the collision
angle between the neutrino and the photon should be as small as possible.

However, the energy exchange between the neutrino and the photon will eventually reach an equilibrium state. Therefore, if
the motion direction of the neutrino and the photon are completely in a straight line, the energy of the neutrino and the
photon will eventually reach equilibrium, and the energy will no longer be exchanged after enough time. Therefore, it is
necessary to consider how a photon can continue to interact with other neutrinos once a single neutrino and photon reach an
energy balance, so that a more pronounced photon frequency shift effect can be produced.
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Fig. 8 Effect of the direction of the M&sbauer effect instrument on the
detection (The direction of the large arrow of the Mossbauer effect instrument

in the figure indicates the direction of the gamma ray emission from the source)

Fig. 8 shows the effect of the placement of the M&shauer effect instrument on the intensity of the photon neutrino
interaction. It can be seen from the figure that the effect of photon neutrino interaction is most obvious when the direction of
neutrino movement is consistent with the direction of the gamma ray emitted by the source in the Md&sbauer effect
instrument. Under other conditions, the effects of these interactions will be weaker.

If such an effect exists, the experiment used to verify the interaction of the photon with the neutrino can be facilitated by
measuring the angle of the vertical direction of the M&sbauer effect instrument when measures the gravitational redshift.
The specific effect of the neutrino photon interaction can be obtained by the changes of the red shift of the gamma ray in
different angles and then subtracting the red shift of the gravitational force.

Such a scheme can effectively eliminate systematic errors caused by various factors such as temperature since it is measured
at the same place and at the same time. Fig. 9 shows such a measurement process. When the gamma photon’s travel
direction is consistent with the solar neutrino, the measured red shift is larger. In the second case in the figure, the gamma
photon’s direction has a larger angle with the sun neutrino’s movement direction, the redshift will be smaller.
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Fig. 9 Detecting the effect of solar neutrinos on photon frequency shift (The direction
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4 Interaction between neutrinos

Since all neutrinos are at the same speed, the interaction between neutrinos is stronger, which may also reflect that neutrinos
may be a less stable particle. It may also be the reason why one type of neutrino can be changed into another type of
neutrino in the propagation process.

The interaction between neutrinos can refer to the interaction between photon and neutrino. The interaction between
neutrinos will lead to multi-effects such as neutrino dispersion and frequency shift and etc. However, due to the lack of
efficient and sensitive neutrino detection devices, more experimental data and theoretical support are needed to understand
more details of the interaction between neutrinos. Perhaps after we have a deeper understanding of photon neutrino
interactions, the interaction between neutrinos will lead to a more complete solution.

5 Conclusions

In this paper, | make an in-depth analysis and discussion on the new neutrino theory. Based on the special wave function of
neutrinos given in the previous paper ™, the interaction between neutrinos and various particles, photons and neutrinos is
analyzed, and various conditions that can cause the changes of neutrino wave function.

I point out that the scattering cross section of neutrinos and electrons is relatively small because of the short-time contact.
The electric field of electron or other particles cannot affect the energy of neutrinos. Only when the neutrino and the
electron’s body are in contact with each other can there be enough time to change the energy of the neutrinos.

The neutrinos and photons run at the same speed. Therefore, when the neutrinos and the photons are basically propagating
in the same direction, the interaction between the two is the strongest. At this time, the neutrinos will probably maximize
change the photon frequency, to be red shift or blue shift.



This also provides us with a simpler method to detect the interaction between neutrino and photon and obtain some specific
interaction parameters.

If we have a deeper understanding of the interaction between neutrino and photon, it will help us better analyze the
interaction between neutrinos, thus perfecting our neutrinos knowledge.

The shortcomings of this article are also very obvious. Due to the limitations of various conditions, both theoretical and
experimental aspects are still at a preliminary stage of discussion. There are many problems that are still very unclear. What
is even more frustrating is that there are no experiments specifically designed for detecting photon neutrino interaction, so it
can only be explored in theory recently. This process may encounter various problems and even draw some wrong
conclusions. For example, last year | overestimated the interaction strength of neutrinos and muons 1. Of course, | believe
that after continuous thinking and hard work, the possibility of getting close to the truth will be greater and greater.
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