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Abstract: This paper assumes that the red shift of the galaxies' spectrum is due to the interaction of photons with neutrinos in the
universe space. Using the available data, a rough estimate of the amount of redshift that this effect can produce is obtained, yielding an
order of magnitude for the neutrino photon interaction to produce a redshift effect. On this basis, this paper designs two devices that
can be used to detect the number of neutrinos through this effect.

Key words: neutrino; photon; interaction; red shift

1 Introductions

As | mentioned in the previous paper ™, photons may interact with neutrinos. Since this interaction does not rely
on large mass intermediate bosons, the probability of this interaction should be large, helping us to detect neutrinos
using relatively small devices.

As for the study of the interaction between photons and neutrinos in the framework of standard models, there may
be rarely seen, but there are still some papers discussing the possible interactions between photons and neutrinos.
81 For example, Bandyopadhyay studied some of the interactions between photons and neutrinos in the 1960s
through the analysis of standard models ©* .

These papers have not been cited many times, and it can be seen that they have not attracted people’s attention.

Much different from the above studies, | have established a new model of neutrinos here, which is a good
description of the difference between the interaction between photons and neutrinos and other weak interactions. Of
course, whether the new theory can be established or not requires the verification and support of more experimental
data.

2 Known facts

The interaction between neutrinos and photons is also based on the following facts:

1. The existing theoretical analysis shows that neutrinos and photons can interact. It is generally believed that after
the boson Z° releases a neutrino, the neutrino can release a photon during the flight. The process by which neutrinos
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release photons does not require intermediate bosons.

2. Neutrino oscillation. We can of course use the superposition of the three mass eigenstates of neutrinos to
illustrate neutrino oscillations. However, the hypothesis that such neutrinos have static mass is contradictory to the
special relativity theory. There is currently not enough evidence to prove that there is any problem with the special
relativity theory, and there is not enough evidence to prove that the speed of neutrinos is lower than the speed of
light or higher than the speed of light. Therefore, |1 would rather use the dispersion phenomenon of neutrinos to
explain the oscillation of neutrinos ™" In view of the fact that neutrinos do not interact with other substances, one
reason for the neutrino's dispersion is that neutrinos interact with photons.

3. The number of neutrinos in the universe. According to the standard model theory, neutrinos do not interact
electromagnetically with other substances, and the cross-section of weak interactions is very small, so neutrinos are
difficult to disappear once they are produced. Another fact we know is that there are many reactions in the universe
that can continuously produce a large number of neutrinos. This means that the neutrinos in the universe will
accumulate more and more until the entire universe is completely filled with neutrinos. However, the neutrinos we
can detect now mainly come from nuclear fusion inside the sun and neutrinos produced by the cosmic high-energy
particles reacting in the atmosphere. The number of neutrinos that originate in other parts of the universe is very
small. This shows that neutrinos may not be as stable as we think, and they are easy to produce and easily disappear
through some kind of interaction.

4. Red shift of the galaxies' spectrum. According to the interpretation of the existing big bang theory, the reason for
the red shift of the galaxy's spectrum is that these galaxies are accelerating away from the earth. Due to the Doppler
effect of light waves or spatial expansion, the observation of these light frequencies on the Earth reveals a red shift.
However, there are still many unsatisfactory points in these explanations. For example, according to Hubble's law,
the farther away from the Earth, the faster the planet leaves. The galaxies that have been observed to be about 14
billion light-years away from Earth are now close to the speed of light. If it is a little further, or if it accelerate for
many years, isn't it faster than the speed of light? Believe that the farthest galaxy we can observe now should not be
the edge of the universe.

Even in the case of a curved universe, the galaxies that are farther away from the Earth should not appear to move
away from the faster. This is like the effect of the diffusion motion of an object on a sphere.

Therefore, other models that explain the phenomenon of redshift of this galaxy spectrum are also very instructive
and important.

In the previous article, | thought that this redshift should be caused by the light emitted by the galaxies interacting
with the neutrinos in the universe, resulting in the loss of energy of the photons and redshift. This is a good

explanation of why the farther away from the Earth, the greater the redshift.

So it can be seen that interaction between photons and neutrinos has been gotten a certain degree of recognition.



3 Estimating the effect of neutrinos on photon

spectrum by galaxies redshift

According to some of the known galaxy redshift data, for example, here the galaxy A1689-zD1 is taken as an
example for rough estimation.

According to the data given in paper [9], the galaxies A1689-zD1 have a redshift value of z=7.5, so they can be
converted into frequency changes:
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Where f is the frequency of the galaxies' rays. And f, is the frequency after redshift. Where f, corresponds to a
wavelength of approximately 1000 nm, that is 3 x 101451

From this, we can calculate the frequency of the galactic rays.
f=255x%x10%s7t
The galaxy is about 13 billion light years away from the Earth and is converted into meters.
d=1.23x%x10%m
So the frequency change per meter is about Af = 1.8 x 107115~ Im~1
If converted to wavelength, the change in wavelength per meter is approximately AA = 7 x 10~ 2*nm/m
Then consider the neutrino density of the area where the light passing through.

First, we can suppose that the neutrinos have the highest density near the star, and assume that the number of solar
neutrinos per cubic meter of the earth is close to the average of the neutrino density in the entire solar system. The
nearest known galaxies to the solar system are 4 light years and can also be used as an average.

Considering that the volume of the solar system is about 103°m33, the spatial volume including the Solar system
and the Proxima Centauri is about 10*9m3

This can estimate the density of neutrinos in the outer space of the solar system is about n x 1071%m=3, That is to
say, the neutrino density on the earth is 10™ times the density of the neutrinos in this part of the universe..

Since the solar system is located at the edge of the Milky Way Galaxy, the concentration of neutrinos in this part of
the space is much smaller than the concentration of neutrinos in the center of the Milky Way Galaxy. However, the
neutrino concentration in this part of the space is greater than the neutrino concentration in the cosmic space
between the galaxies. Therefore, the neutrino concentration of this part of the space can be taken as the average of
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the neutrino concentration of the entire space. Of course, the error handled in this way is relatively large, but in the
absence of information such as the concentration of neutrinos in the center of the Milky Way Galaxy and the
average distance of the galaxies, such valuations still have some value.

Consider that the experimental devices are measured on Earth. The number of neutrinos per unit volume on Earth is
10" times the average number of the universe, so if we set the distance of interaction between neutrinos and
photons to 1 meter in the experimental devices, we can simply estimate that the measured photon frequency change
is approximately 0.18s™/m, or the photon wavelength change is approximately 7 x 10~**nm/m

From such estimates, existing devices may be difficult to measure such subtle wavelength variations. However, for
frequency changes, measurements should still be possible with very sensitive equipment. Two devices can be used
to detect such changes in wavelength or frequency. The interference of light is used to measure the change of
wavelength. The M&Gsbauer effect is used to measure changes in frequency.

4 Using the interference effect of light to detect the

Interactions between photons and neutrinos

Measurements of small variations in light frequency can be made by interference fringes of the light. The
measuring device shown in Fig. 1 is given here.

Screen

) ) Total reflection mirror
Half reflection mirror

Half reflection mirror Total reflection mirror

Laser source

Figure 1. Measurement of photon neutrino interactions using light interference effects

In the device of Fig. 1, the light from the laser source passes through the half mirror and is split into two paths, and
the path continues to run in a straight line, illuminating the screen. The other road is then 90 degrees refracted and
then reflected back through the two total reflection mirrors on the right. It will reflect to the screen through the
second half mirror in the end. Since the optical path differences of the two beams are different, an interference
pattern is formed on the screen. Once one of the rays is affected by the neutrino, the frequency changes slightly, and
it can be displayed by the interference fringe on the screen.



The device shown in Figure 1 is basically identical in principle to the Michelson interferometer. According to the
accuracy of the wavelength change that can be measured by the current Michelson interferometer is about 10 nm,
the interaction between the solar neutrinos and the photons may be insufficiently accurate by using the device.
However, if the concentration of neutrinos can be increased by 10 times, the device should be able to measure the
apparent wavelength change effect. For example, next to the reactor, the concentration of neutrinos should be close
to this order of magnitude.

5 Using the Mdsbauer effect to detect the

Interaction between photons and neutrinos

The use of light interference effects is generally applicable to visible light, while the frequency of visible light is
relatively low, resulting in insufficient accuracy of the entire experimental results. The Md&shauer effect uses
gamma rays, which are very energetic, so that the change in photon frequency can be measured with high precision.
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For example, the accuracy of “'Ag can reach AE—E~10‘22, so that the measurement demand of A—ff = 1071

frequency variation can be satisfied.

Velocity v

Gamma ray source Absorber Detector

Figure 2 Using the Mossbauer effect to detect photon neutrino interactions

Figure 2 shows that the distance between the gamma ray source and the resonant absorbing material can be
adjusted according to the requirements of experimental precision. The longer the distance, the higher the accuracy
of the experiment obtained.

In fact, there have been experimental results using the Mssbauer effect to measure the redshift of gravitation.
Moreover, the magnitude of the change in the frequency of the light measured by the experiment is similar to the
experimental accuracy requirement of this experiment. It proves that the M sbauer effect is sufficient to meet the
need to obtain sufficiently accurate results.

In addition, from the experimental data given in paper [10], whether the radioactive source is placed at the top of
the tower or at the bottom of the tower, the measured gamma ray is red-shifted, and according to theoretical
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prediction, the gamma ray emitted from the top of the tower should be measured to the blue shift at the bottom of
the tower. It explains that there is a large systematic error. No specific explanation is given in [10].

Here we consider the interaction that gamma rays may have with neutrino-photon interactions. According to the
data in [10], the average redshift frequency can be calculated as

3.5 x 1015
Af = —17.6 X T = —62Hz

In the above data, the negative sign indicates a red shift.

In this paper, according to the frequency shift data estimated by the redshift of the galaxy, the frequency per meter
is about 0.18 Hz for the light with a frequency of about 10** Hz, and the distance between the source and the
absorber in the experimental device is 22.5 m. Considering that the gamma ray frequency in the experiment is
much higher, the frequency shift is also scaled up. In this way, it can be estimated that the influence of the neutrino
on the gamma ray frequency shift is about 45Hz , which is consistent with the experimental value provided by the
paper [10]. It may be explained that the systematic errors involved in the paper [10] are at least partly due to the
interaction of photons and neutrinos. If you need to verify this, you can consider installing the device in a place
with a high concentration of neutrinos and then measuring it. You should be able to measure a larger redshift value.

6 Conclusions

This article explores how to use the interaction of photons and neutrinos to detect neutrinos. If the conclusions of
this paper are experimentally verified, it will be able to provide a new method to detect neutrinos, and also help to
promote the miniaturization of neutrino detection equipment and the improvement of detection accuracy.

From the existing theoretical analysis and experimental data, the interaction between neutrinos and photons still has
many theoretical and experimental supports. There are still many uncertainties in the scattering cross section of
neutrinos interacting with photons. Is this section too small, and ultimately no use value? In this paper, we use the
experimental data of cosmic galaxies redshift and the M&sbauer Effect that was used to verify the gravitational
redshift. It is believed that the reaction cross section of neutrinos interacting with photons may be large enough to
detect using the M&shauer Effect.

However, there are still some shortcomings in the analysis of this paper. Mainly in the following aspects:

1. Due to the lack of more accurate data, the error of the estimation of the redshift data of the cosmic galaxies is
relatively large, so the conclusions obtained may require more experiments to verify and correct.

2. Using the existing data of Mossbauer Effect that was used to detect the gravitational redshift, although the results
are consistent with the prediction, but limited to the obtained data, it is difficult to exclude other factors for the
gamma ray redshift Impact. For example, Compton scattering of gamma rays may also cause redshift. Therefore,
further experiments may be needed to resolve whether these redshift phenomena are caused by Compton scattering
or by interaction of neutrinos with photons.
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