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ABSTRACT  

The main sources of information in the current universe are neutrinos. Weather it is 
extra dimensions or anything beyond the standard model. The main source of information is the 
neutrino. The all three type of neutrinos offer opportunity to study how matter interact with the 
neutrinos. Neutrinos also can act as the probe of standard solar model as predicted by Behcall, a 
sensitive search for new physics phenomenon, and a probe of solar formation and solar system 
structure. This paper review some of the great achievements of the neutrinos which came from 
sun as proposed by the solar model and how they can overwhelm the modern scientific 
knowledge. 
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I. INTRODUCTION 
 

The neutrinos were first proposed by the Wolfgang Pauli to explain the missing energy 
in the beta decay. At that time the experiments were not so sensitive to detect the neutrinos and 
thus the energy they carry was consider as missing energy which was in direct conflict with the 
law of conservation of energy. Although, Bohr in that time did not even hesitate to propose that 
the law of conservation of energy is not a fundamental law. He was under the impression that 
many physical phenomenon can be explained if we can just leave out the law of conservation of 
energy.  It was only after the proposition of the neutrinos that the law of conservation of energy 
could be saved. Wolfgang Pauli propose the neutrino in a letter and first he was himself skeptic 
that proposing a particle which in itself is not detectable by any means is a bad idea. However 
with the advancement of experiments the neutrinos get detected and can account for the 
missing energy.  

There are in total three varities of neutrinos, electon neutrinos, mu neutrinos and the 
third one tau neutino. They are named after the fact that a neutrino will only produce in pair 
with its charged leptonic partner. For example, a electron neutrinos is named as such because it 
will only be produced along with electron, similarly a muon neutrino will only be produced 

Received  : October 2022                                                                                    
Accepted  : November 2022 
Published : December 2022      



 

 

 
Introduction to the Solar neutrinos 

   
 

2 

 Emperor Journal of Education 

along with muon and tau neutrinos will only be produced with tauon. This limitation is 
incorporated in the fact that the lepton number is conserved separately inside any particle 
physics reaction. That means there are three independent lepton numbers; the electron 
associated consrvation called lepton number, the one associated with mu flavour is mu lepton 
number and finaly the one connected with tau is tau lepton number. During a process all of 
these three will conserve. Which forbid the production of a particular neutrino with out its 
counterpart charged lepton number.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The reactions that take place inside our Sun are first explained inside the standard solar 

model. The standard solar model was first proposed by the bahcall. In this model, the Sun 
produces the neutrinos as the by product. The neutrinos are produced in two fusion types of 
fusion reactions as depicted in Figure (2). Here the first one is pp chain, the primary source of 
our solar powered neutrinos another one is CNO cycle. In these reactions the solar neutrinos 
are produced along with the electrons and are thus there are only the electron flavor state. The 
solar neutrinos produced in these fusion reactions can easily be separated from one another by 
measuring their energies. Fig. 3 shows the energy spectrum of solar neutrinos emitted in all 
fusion based reactions; in this figure, solid-lines are neutrinos generated in the pp fusion cycle 
whereas the dashed-lines represent the neutrinos which are generated inside the CNO fusion 
process. Fig. 3 also represents the energy ranges these solar neutrinos are being detected. 

First ever experiment which detected the solar neutrinos coming from center of the Sun 
was the Homestake experiment performed by Ray Davis. The experiment was situated or placed 
at the Homestake mine in the area of South Dakota. The observations from 
Homestakeexperiment was later supported by the experimental measurements of solar neutrinos 
by the gallium-based experiments like; 

Figure 1: Current established Standard Model of 

Electroweak and Strong interactions. 
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SAGE; GALLEX; and BOREXINO. These experiments based on radio-chemical reactions 
were able to obtain very less neutrino energy thresholds. They performed integral measurements 
of all solar neutrinos that came from the sun above the possible threshold which was able to 
produce a single integrated solar neutrino flux measurement. 

Water based and Cherenkov radiation besed neutrino experiments such as Sudbury 
neutrino osbservatory and Super kamiokande has larger thresholds. However, these experiments 
were able to perform realtime detection of solar neutrinos and thus they allow the extraction of 
directional as well as spectral information about the solar neutrinos. 

These capabilities allowed the Kamiokande to demonstrate that the solar neutrinos that 
were observed in the experiments were the neutrinos which were coming from the Sun and not 
form any other cosmic radiations. The Scintillator experiments had at that time demonstrated 
the competitive capabilities with the radio-chemical experiments regarding the threshold values 
of the incoming neutrinos and they were also able to perform the detection of neutrinos in the 
realtime. This makes them the leading candidate for the technology for further future detectors. 

For many year there was a large mismatch between the flux measured by the 
experiments and the flux of  neutrinos coming from sun as proposed by bahcall in the the 
Standard Solar Model. This was later  measured by the experiments of neutrinos. This mismatch 
of the flux at that time gives rise to the Solar Neutrino Problem. 

The Observatory that detects neutrinos at Sudbury called SNO give explanation to this 
problem by taking the measurements by detecting and confirming the missing neutrinos from 
Sun. This confirms the oscillation theory of neutrino which predict the flavor change of 
neutrinos while traveling. The use heavy water target by SNO results in opening up of for both 
the charged current interactions and the neutral current interactions of the standard model for 
neutrinodetection inside the experiments. At the energies of solar neutrino, the charge current 

Figure 2: Reactions that take place inside the Sun 
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interactions are sensitive to electron based neutrinos only, whereas neutral current interactions 
are sensitive to all the three flavors of neutrinos. The combined effect of this is used by SNO as 
CC measurement with high precision elastic scattering (ES) measurement of Super Kamiokande 
and showed that the neutrinos which are produced through the electron neutrinos in the Sun are 
oscillating in to  
  

produced through the electron neutrinos in the Sun are oscillating in to another flavors while 
traveling through space as a result of this it was confirmed at the confidence level of 5 sigma by 
SNO detection of the flavor independent solar flux by making use of the NC interaction of 
neutrinos. This changing of neutrinos flavor in space was later confirmed as being the cause of 
the oscillation. Very soon after the KamLAND experiment make detectional observation of the 
neutrino oscillations in the energy spectrum of the antineutrinos which were emitted by the 
nearby nuclear reactors. This in result opened up the door for further precision experiments 
there by allowing the  neutrinos to be useful for probing the structure of our Sun and the Earth 
with the distant stars. 
Physics after the problem of Solar neutrino. 
 

After the solution of the SNP, the neutrino field presented a very rich and diverse 
explanation of the current universe and the underlying physics. This includes the understanding 
of the  neutrino properties and their behavior. The use of neutrinos as a probe for better 

Figure 3: Energy spectrum for the neutrinos produced inside our Sun 
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understanding of the structure of our solar model and the  formation of the solar system. The 
standard Solar neutrinos offer a well observed phenomenon of standard model interaction of 
neutrinos with matter in earth and the neutrino propagation to date. This make it an important 
opportunity for study and further understanding of the effect. 
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