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The large time of life of 146Sm suggests the possibility to use this p-nuclide as

astrophysical chronometer to study the geochemical galactic evolution. Due to the

high temperature and large densities of gamma quanta, neutrons and protons in

stellar environment 146Sm nucleus can be obtained in (γ,n), (n,2n), (p,2n) processes

on 147Sm. The knowledge of corresponding cross sections of gamma rays, neutrons

and protons induced processes is of a great importance for the explanation of

(146Sm/144Sm) ratio uncertainties observed on the Earth, meteorites, Moon and

other celestial bodies.

Cross sections of (γ,n), (n,2n), (p,2n) processes induced by fast gamma rays,

neutrons and protons on 147Sm from threshold up to 25 MeV were evaluated

and predicted in the frame of Hauser-Feshbach statistical model by using Talys

software and own computer programs. For each nuclear reaction contribution of

direct, compound and pre-equilibrium mechanisms were determined. For (γ,xn)

reaction, transition multiplicity function is used in the analysis of theory and

measurements results. Theoretical evaluations are compared with existing exper-

imental data for other nuclear processes as well. Parameters of optical potential

in the incident and emergent channels and of nuclear densities were extracted.

Calculated cross sections together with corresponding nuclear data were used in the

evaluation of astrophysical rates and of elemental abundances from nuclear networks.
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