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The activation analysis temporal characteristics optimization methods developed at present
are aimed at determination of optimal values of the three important parameters - irradiation time,
cooling time and measurement time. In the performed works, especially in [1-5] the activation
analysis processes are described, the optimal values of optimization parameters are obtained from
equations solved, and the computational results are given for these parameters for a number of
elements.

However, the equations presented in [2] were inaccurate, did not allow one to have
optimization parameters results for one element content calculations, and it did not take into
account background dependence of time. Therefore, we proposed modified equations to
determine the optimal temporal parameters and iteration processes for the solution of these
equations.

It is well-known that the activity of studied sample during measurements does not change
significantly, i.e. measurement time is much shorter than the half-life, thus the processes taking
place can be described by the Poisson probability distribution, and in general case one can apply
binomial distribution. The equation and iteration processes use in this research describe both
probability distributions. Expectedly, the cooling time iteration expressions obtained for one
element analysis case are similar for the both distribution types, as the optimised time values
occurred to be of the same order as half-life values, whereas the cooling time, as we observed,
depends on the ratio of the studied sample's peak value to the background peak, and can be
significantly larger than the half-life value.

This pattern is general, and can be derived from the optimized time expressions, which is
supported by the experimental data on short-living isotopes [3,4], For the isotopes with large
half-lives, up to years, like cobalt-60, the cooling time values given in the abovementioned works
are equal to months which, apparently, correspond to the experiment time, rather than the
calculated half-life itself. The analysis of calculated results and experimental data from the works
[1-5] allows one to conclude that the optimal conditions of activation analysis when calculated
should be described by binomial distribution. However, the comparison of the obtained optimal
time values demonstrated that they are the same for the both distributions, like in case of cooling
time, or slightly different in absolute values.

References:
1. V.T. Tustakovsky - Estimation of sensitivity and accuracy of activation analysis, - Moscow,

Atomizdat, 1976
2. G.P. Gordadze - Optimization of activation analysis, - Moscow, Energoatomizdat, 1985
3. N.P. Roslyakov - Optimization of biological objects instrumental activation analysis, PhD

dissertation abstract - Moscow, MIFI, 1973
4. S.G. Pushkin, V.A. Mikhaylov Comparative neutron-activation analysis. Atmospheric

aerosols studies, - Novosibirsk, Nauka, SO AS USSR, 1989
5. N.A. Shubina, G.M. Kolesov - Isolation of analytical signals and estimation gamma-lines

interference at instrumental neutron activation analysis of rock samples. - Journal of
analytical chemistry, 1998, v.53, ed.9, p.902 - 908

286
Section III. Nuclear Applications


