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Birth and death model

Operation of thermal reactor is considered through

instantaneous birth and death rates:

1(0) = exp [TA(5) ~ u(5)]ds

First was presented in [1,2] in form:
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Definition of neutron generation

Neutron generation — physical amount of neutrons
in the breeding medium in a certain moment of time.
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Defining a function form

Through the analytical investigation the function
under integral was obtained:
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Number of generations
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Generation lifetime

Generation appearance prpbability
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Multiplication factor

Calculating multiplication factor from average
number of neutrons in a generation:

M (t,) =M e Pldi/s — Average number of neutrons

Kis =M () /M () =exp [ [2(s) — a(s)]lds =
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Relation between the model and
the point reactor

</1(tk) _ﬂ(tk)>7k =(p+p)-(t 7, -t /7.4)-
p-(explt /c]-t /7, —explt_ /c]-t,_,/7)



Neutron amount expected value
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Conclusions

* The birth and death model is suitable for describing the
evolution of an emitter nuclei ensemble in a breeding
medium.

* The chosen function for describing the process of birth-
death allows us to use the Poisson distribution
formalism to obtain analytic expressions. Also the
physical meaning of the binomial distribution is
preserved in describing the generations of neutrons
and their lifetime.

* The mathematical apparatus described allows one to
obtain an analytical expression for the multiplication
factor - one of the most significant parameters of the
breeding medium.
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Thank You for attention!
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