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Abstract 

This article contains a brief description of the new properties of radioactivity in nuclear physics. 

In accordance with it, the interpretation of new types of beta emirate, the process of formation 

of photonuclei and photonuclei are explained by reaction mechanisms. 
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Introduction 

The doctrine of the atomic nucleus developed rapidly in the early 20th century. A lot of work 

is currently being done in this area. Much work is planned and effectively carried out in various 

spheres of the national economy, in addition to nuclear energy for peaceful purposes. Therefore, 

this article presents a brief description of the new properties of radioactivity in nuclear physics. 

The work [1] reports on a new type of natural radioactivity. To explain the new type of β-decay, 

let us consider the formation of nucleons in stellar plasma. In stellar plasma, the atoms are 

highly ionized and there is a large flux of gamma rays.  

 

MATERIALS AND METHODS 

Gamma rays form a photonuclear reaction with stellar plasma nuclei. The mechanisms of 

photonuclear reactions are as follows: 

 𝛾 + 𝐴(𝑍,𝑁) → 𝐴∗(𝑍, 𝑁) → 𝐴(𝑍 + 1,𝑁 − 1) + 𝑒− + 𝜈                             (1) 

 𝛾 + 𝐴(𝑍,𝑁) → 𝐴∗(𝑍, 𝑁) → (𝐴(𝑍 + 1, 𝑁 − 1) + 𝑒−)𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 + 𝜈             (2) 

 𝛾 + 𝐴(𝑍,𝑁) → (𝑒+ − 𝑒−)𝜈 + 𝐴(𝑍,𝑁) → (𝐴(𝑍 + 1,𝑁 − 1) + 𝑒 + 𝜈        (3) 

𝛾 + 𝐴(𝑍,𝑁) → (𝑒+ − 𝑒−)𝜈 + 𝐴(𝑍,𝑁) → (𝐴(𝑍 + 1,𝑁 − 1) + 𝑒−)𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑒𝑑 + 𝜈     (4) 

 

Here the subscript n means that the electron-positron pair is virtual. In the first reaction, an 

excited nucleus transforms into a heavier nucleus through β decay. The second reaction is 

similar to the first reaction. In this case, all the energy is carried away by the β-decay 

antineutrino. In the third reaction, a virtual electron-positron pair is formed, and the nucleus 

absorbs the positron, creating a heavier nucleus, an electron, and an antineutrino.  

RESULTS AND DISCUSSION 
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 There may be a backlash here: 

𝛾 + 𝐴(𝑍 + 1, 𝑁 − 1) → (𝑒+ − 𝑒−)𝜈 + 𝐴(𝑍 + 1,𝑁 − 1) → (𝐴(𝑍, 𝑁) + 𝑒+ + 𝜈, 

 (3) is equally likely to occur during the reaction. In the fourth reaction, a virtual 

positron is absorbed by the nucleus and a daughter nucleus is formed in a bound state, and all 

the decay energy is transferred to the antineutrino. The formation of a bound state of a positron 

with nuclei does not exist, since the positron is a positively charged particle. This statement is 

supported by the empirically observed asymmetry between the distribution of matter and 

antimatter in the Universe.  

 

CONCLUSION 

The above data allow us to formulate the following opinion: the reaction of capture of virtual 

positrons by the nuclei of highly ionized atoms represents a new type of natural radioactivity. 
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