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Abstract

I proposed a new method to detect the neutrinos. The characteristic of this new method is to make use of the
interactions between electron and neutrino. These interactions will produce the W bosons and etc. The produced W
bosons will decay to pairs of lepton and neutrino. Then we only need to detect the leptons produced by W bosons

to make sure how many neutrinos had arrived.
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0 Introductions

It is a very difficult work to detect neutrino. The neutrino detection instruments all over the world
are very large and expensive. Although we had spent lots of money, we can only detect very rare
neutrinos.

| try to propose a new neutrino detection method based on my previous works, ™™ Since this
work is still in the beginning, | think there must be many problems in it. However, if we can think
about the works of neutrino detection on another angle, it will be very helpful for us to understand
more about neutrinos.

1 Oscillation vs. decay

It is a very important subject to research the neutrino oscillation. Currently we had made sure that
there are three neutrino oscillation models. ©8 The related theories point out that the reason why
neutrinos will oscillate is due to the tiny mass of neutrinos. ! However it is contradiction with the
relativity theory.

The new theory of this work points out that the reason why neutrinos’ flavor can change is due to
the interactions between neutrino and electron. If a neutrino meets an electron, it will have the
probabilities to interact with each other. The result of this interaction will form the W bosons and
etc. Then in a very short time, the W boson will decay to the pairs of lepton and correspondent
neutrino since the W boson’s lifetime is very short. The ratio of neutrinos in different flavors will
be stable after long travel of neutrinos.
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2 The iInteractions between neutrino and

electron

Here we use the example of interactions between neutrino and electron to describe how neutrinos’
flavor changes.

2.1 There is no flavor changes after interaction
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Figure 1. Decay back to electron and electron neutrino

After the antineutrino meets the electron as shown in figure 1, it will produce a W™ boson.
However, W boson is very unstable, and it will decay back to a neutrino and an electron in a short
time. It means that the neutrino’s flavor is no change in the process shown in figure 1.



2.2 Electron antineutrino change to muon antineutrino after

interaction
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Figure 2. Decay to muon and muon antineutrino

The W boson can also decay to muon and muon neutrino according to standard model. Figure 2
shows that the neutrino flavor has changed. It may be the reason of why neutrinos can oscillate.
However, it is different from neutrino oscillation process. The produced muon in this process can
be detected in figure 2. If we detect enough muon in special matter, we can make sure that it was
produced by the neutrinos.

2.3 Electron antineutrino change to tau antineutrino after

interaction

There is another decay process shown in figure 3. The W boson decays to tau and tau neutrino in
this process.
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Figure 3. Decay to tau and tau antineutrino

3 The new method to detect neutrino

When a neutrino passes by an electron, they will have the possibilities to interact with each other.
We can detect the lepton’s flavor changing to make sure there is neutrino. It is shown in the part 2
in this paper. It can provide a new method to detect neutrino.

If the lepton’s flavor changed, it will produce the new atoms that surrounded by muon or tau
instead of electron. Those new atoms will absorb or emit special wavelength photons. If we can
detect these special wavelength photons, we can make sure that there are lots of neutrinos passed
by. The numbers of these photons are proportional to the numbers of neutrinos.
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Figure 4. The neutrino detection process
Here we can roughly estimate the numbers of muons that produced by the neutrinos.

Assume the number of incoming neutrinos is N. we can also assume the interaction ratio between



neutrinos and electrons is p for convenient. Then we can calculate the number of W bosons
produced by this process.

If the probability of W boson decay to three lepton pairs is equal, we can calculate the number of
muons as

u

1
n = —pV
3p

It is equal to the number of muon neutrinos.
It is the same of tau neutrino calculation.

If the new atoms surrounded by muons have been formed, it will absorb or emit correspondent
photons. We can estimate those photons energy by considering the simplest hydrogen atom.

E = a’mc’ = 3keV

Where, m, is the mass of muon.

This energy is located in X ray area. We can use lots of X-ray detection technologies to detect
these photons. Since there are portable X-ray detection machine already, the neutrino detection
machine can also be portable.

However, the interaction ratio p is difficult to determine. It involves the neutrino fly distance and
electron density in special matter, and etc.

If we consider the electron density is uniform distributed, then after passed through L distance, the
remaining electron neutrinos will be

L
2
N, o=N1-2

For example, we can assume the height that producing muon in atmosphere neutrino oscillation is
200km. "® We use 1m as unit distance. By considering p is very smaller, we can obtain

200000
leN(l—gp] ~ V- 1.3x10°p)



If N, =0.6N

We can calculate p ~ 3 x 10™°

If this result is also suitable for solar neutrinos, we can calculate the number of interacted
electrons by considering the density of solar neutrino is 10**/m? ** per second in the earth surface.
The number is

N, =Pp=10" x3x10° = 3 x 10’

e

It means that there are 10° neutrinos interact with electrons in the matter. However, the muon’s
life time is very shorter, there is limited number of muons can exist stably in the period of per
second. If the lifetime of muon is 2us, we can calculate the number of stable existent muons as

N, =3x10"x2x10"° =6000
We can also estimate the up limit power of the X-ray.

E =2x10"eV /s~3x10% ] /s

x—ray

It is much smaller than the power of ordinary X-ray machine. So it is important to improve the
sensitivity of the X-ray instruments when detecting these X-ray. In addition, we can also compare
it to the dose of radiation that the ordinary people can bear. Assuming a person's weight is 50 kg,
we can calculate the X-ray’s energy that produced by these muons is equivalent to 107
micro-Sievers. It is very smaller.

We can also detect muons directly besides using the spectrum of X-ray. For example, we can use
higher voltage or stranger magnetic field to distinguish muons and electrons by considering the
mass of muons is heavier than electrons. Or it is another good idea to use quantum Hall effects to
detect muons.

On the other hand, we can find that the number of electron neutrinos will continue to decrease
from the calculation. However, the produced muon and tau neutrinos will also change to electron
neutrino. It will supplement the electron neutrinos to the neutrino beam. It will make the ratio of
three types of neutrinos reach a stable state.
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Figure 5. The possible interaction between muon neutrino and electron

Figure 5 shows the possible interaction between muon neutrino and electron. It will produce
electron neutrinos. However, this process will need a new short lifetime particle. The mass of new
particle will be about 400MeV according to previous calculations. ™%

Perhaps we can also make such a hypothesis that the muon or tau neutrinos are unstable just like
muon or tau. So muon or tau neutrinos will decay to electron neutrinos in a short time.

4 Conclusion

In this paper, | try to propose a new method to detect the neutrinos. The purpose of this paper is
tried to solve the problems of higher price, huge instruments and complex technologies of current
methods.

The new method relies on new theories. Therefore, the successful of this new method can also be a
proof of the new neutrino theories. Currently, there are several questions on this new method.

1. The new neutrino theory is not yet mature, there are many unknown factors constrain the
theoretical analysis and prediction. It is expected that the new neutrino theory will be
perfected on the basis of obtaining more experimental data.

2. The new theory predicts that neutrino oscillations are actually due to the interaction of
different flavors of neutrinos and electrons. This also means that the interaction process may
take time, which will result in the measurement of the neutrino overall velocity after decay. So
the velocity of some neutrinos may be less than the speed of light. Although it is possible to
consider the interaction in virtual space-time, there may be superluminal phenomena.
However, this still brings a lot of uncertainty to the theory and needs further support of
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experimental data.
3. There are still many things for further improvement on the new method.
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