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Abstract:

InThis paper presents astatistical model that establishes a relationship
between the y-ray exposure dose and the optical density of photograph
ic film. The linear relationship is

approximated using the least squares method, and its reliability is con
firmed by calculating the correlation coefficient.

The significance of deviations between the measured optical density v
alues and those predicted by the regression model is assessed using Fi

sher’s criterion. The relative error of measurements is estimated across
the dose range of 7-500 mR. It is shown

that in the worst case (at 200 mR), the relative error does not exceed 2
5 %,

which complies with the requirements of the International Atomic Ene
rgy Agency for monitoring occupational radiation exposure.

The proposed model can be implemented in practice: a dedicated com

puter program allows users to determine the radiation dose based on fi

Im darkening, ensuring the required measurement accuracy. This enab
les safe handling of radioactive materials and contributes to the protect
ion of workers in radiation-hazardous environments.

Keywords: exposure dose of gamma radiation, photographic film, lea
st squares method, correlation coefficient, Fisher’s criterion.
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