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Monitoring the accumulated dose in the population from natural terrestrial radionuclides and timely assessment of the maximum dose
to prevent potential risks of radiogenic oncological diseases is an important and one of the priority tasks. The main source of the
accumulated dose by the population is the natural terrestrial radionuclides that enter the body through human life, and this problem is
international in nature [1].
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pretty much depends not only on the use of certain products, but also on geographical
residence with a different geological landscape [2]. Different concentrations of chemical
elements accumulated in various organs or tissues entail the accumulation and
corresponding distribution of natural radionuclides. In this work, the authors developed a
software-mathematical complex [3], which allows you to simulate the distribution of natural
nuclides and radionuclides in the organs and tissues of the human body. Unlike existing
software systems that simulate the interaction of radiation with biological objects, such as
Geant4-DNA, etc. [4], the developed program simulates the spread of radionuclides
throughout the body, taking into account the conversion factors from one organ to another.
Thus, a mathematical calculation based on experimental accumulation coefficients and
methods for calculating the doses of ICRP makes it possible to calculate the internal
radiation doses of the corresponding organs and tissues. Such modeling allows us to
calculate the risks of cancer due to internal exposure to incoming natural terrestrial
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cancentration of natural radionucides i the organs of oinerfadionuclides. The distribution of the studied radionuclides is visualized, which allows you

systems of the human body to visually study the potential areas of internal sources of radioactive radiation.
The software calculates the dose in the human body from the incoming radionuclide, taking into account its accumulation coefficient
in organs and tissues: he e E-16-10" 4. (kT)i ) (kR)/

m.

where ¢ is the average efficiency of absorption of gamma quanta in the hdjman body and is equal to 10%; E - the average energy emitted by
a radionuclide in one decay act is 1.3 MeV; A is the activity of the radionuclide in Bq; kT is the coefficient of accumulation of elements in
human organs and tissues for a given radionuclide [5]; kS is the dose coefficient of exposure Sv/Bq [6-9]; mjis the mass of a human organ
ortissue, in this version of the software it is the mass of the entire human body and is equal to 70 kg; i is the selected radionuclide.

The field in the central part of the window contains a profile of the human body, which, depending on the selected body system, shows
the corresponding organs. For a visual demonstration, the organs are colored with the intensity of the accumulated calculated dose. Such
visualization of "highlighted" organs of the human body makes it possible to assess the degree of risk of malignant radiogenic tumors.
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