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Actuality

• The advantage of neutrinos is that they participate in the weak 
and gravitational interaction.

• Using neutrinos, one can investigate the weak interaction.

• The Reactor Antineutrino Anomaly.

• Practical application of neutrino is the recently developed 
neutrino diagnostics of industrial nuclear reactors.



The Reactor Antineutrino Anomaly.
The synthesis of published experiments at reactor-detector

distances < 100 m leads to a ratio of observed event rate to predicted rate of 0.976±0.024.

Further evaluation of this value leads to the value 0.943±0.023 leading to a deviation from unity

at 98,6% which we call the reactor antineutrino anomaly. This value is derived from the ratio of

the observed neutrinos to the expected number of neutrinos. The compatibility of results with the

existence of a fourth non-standard neutrino state driving neutrino oscillations at short distances is

discussed.

Generally reactor neutrino oscillation experiments

search for the reaction:

where an electron antineutrino interacts with a free proton in a detector, often filled with

scintillator. The reaction cross section can be precisely computed with the

V-A theory of weak interaction.

Pe and Ee being the momentum and energy of the positron, and the being the energy dependent 

recoil ( rec), weak magnetism ( wm), and radiative ( rad) cor-

rections. On the one hand, the prefactor can be written



Fig1. Ref.[1]



Radiative Corrections

Fig2. Ref.[2]



We have recorded Feynman diagrams and their amplitudes for the 

following processes:
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And this is the amplitude of the transition from the initial state to the final:

Where :
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Calculating the effective cross section.

Use the property :

Receive :

Decompose :
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From the law of conservation of the equation we obtain square equation.
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The solution of last equation is:
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We will look for solutions in which the discriminant is greater from zero and the roots 

are non-negative.

Roots of equation is :

The discriminante of equation is :

As see

q=q(Eν,c)



Fig. 3 shows the dependence of the electron impulse on the cos (scattering angle) at 

the energy E=2 Gev (left) and E=20 Gev (right) of the neutrino.

Fig.3

As see at small scattering angles of the electron, its impulse is greater. The impulse of 

the electron increases quadratically with decreasing scattering angle.
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Using the Lagrangian of the transition we obtain for dГ:

For effective cross section :

Where Q is the square of the transmitted impulse
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