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Many measurements of radioactivity involve counting of gamma rays emitted by bulky 
samples, to which we refer in the general term “a box”. 
While it is simple experimentally, in the case of point source, to transform the measurements 
of counts per unit time to activity (disintegration per unit time) and hence to number of 
radioactive atoms, the problem can be quite inaccurate in the case of a bulky source. The 
inaccuracy is due to three factors. (1) The varying efficiency of counting of different parts of 
the bulky samples due to the different distances from the detector. (2) The self-absorption of 
the photons in the sample. (3) The unknown distribution of the radionuclides in the sample. 
The varying efficiency of different parts of the sample can be measured by mapping with 
standardized point      sources and the self-absorption can be corrected if the composition of 
the sample is known (in other words the linear absorption coefficient is known). The various 
efficiencies together with absorption coefficients can be used to obtain by integration (either 
analytically or numerically) the absolute efficiency of the bulk samples, assuming the 
distribution of the radioactivity in the sample is homogenous. In many cases as e.g. in total 
body counting this assumption is made although the radionuclides might be concentrated only 
in a small part of the body.  
One method that is used in several total body counting systems to overcome this drawback is 
to use two detectors from both sides of the body. However, no study was done how to treat 
the count rates from the two detectors. 
It was found that for a relatively non-absorbing media a radioactive point source (hot spot) in 
a large box containing low absorbing material can be measured accurately using two NaI(Tl) 
gamma-ray detectors at opposite side of box i.e. at 180º one to another. The harmonic mean 
of the count-rates square roots measured with the two detectors was found to be independent 
of the hot spot position and depends only on the source activity, the box size and the gamma-
rays energy. The activity of the radioactive point source can be calculated from the above-
mentioned mean. The position of the point source can be calculated from the ratio of the two 
detectors count-rates. 
For an absorbing media in the case of dual detectors with collimators measuring only parallel 
� lines the activity is given by the geometric mean of the count rates. In the absence of 
collimators the activity is given by a combination of the geometric mean and the square of the 
harmonic mean of the square roots. The weighing of the combination depends on the energy 
of the gamma rays. 
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