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The deformation of nuclei is usually measured by their excitation into lower 
collective rotational states 2+ with the subsequent extraction of nuclear matrix 
elements. The nuclear quadrupole deformation parameter is uniquely related to 
these elements β2 [1]. However, this method is unsuitable for exotic short-lived 
nuclei, the inelastic scattering on which is difficult to measure, and for odd 
nuclei is impossible at all. 

The authors of this work managed to find a correlation between the parameter 
β2 and half-life Т1/2 for oblate nuclei with signβ2 < 0 and anti-correlation for 
elongated nuclei signβ2 > 0. As a result analytical expressions for the function 
β2(Т1/2) have been obtained. For example, for elongated spheroids 

at signβ2 > 0, 

at signβ2 > 0. 
These relations make it possible to calculate with a high accuracy (from 5 to 

10%) the parameters of the shape of the nuclei β2, knowing the half-lives Т1/2 for 
the exotic nuclei for which this quantity is most accurately measured. Figure 1 
shows such calculations for isotopic cerium (Fig. 1a) and tellurium (Fig. 1b) 
series in comparison with experimental half-life values [2, 3]. 

a)      b) 
Fig. 1. The phenomenon of β2 anti-correlation with Т1/2 for oblate nuclei (a) and β2 
correlation with Т1/2 elongated nuclei (b). 
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