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High resolution study of Tz=3→2 Gamow Teller
transitions in the 50Ti(3He,t)50V reaction
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Among the weak processes in nuclei, Gamow-Teller (GT) transitions caused by the στ-type interaction are
very popular. They play important roles, for example, in the early stage of the core collapse of supernovae.
Studies of GT strenghts B(GT) in pf-shell nuclei using (p,n) and (n,p) Charge-Exchange (CE) reactions at inter-
madiate energies started in the 1980s. They provided rich information on the overall GT strenght disributions
but individual transitions were only poorly studied due to their limited energy resolutions of ~300 keV. A
development in precise beam matching techniques realized an energy resolution of ~30 keV in intermediate
energy (3He,t) reactions at 0°. With this one order of magnitude better resolution, GT and Fermi states that
were unresolved in the pioneering (p,n) reactions can be studied. In order to study the Gamow-Teller (GT)
transitions from the Tz=+3 nucleus 50Ti to the Tz=2 nucleus 50V, where Tz is the z component of isospin
T, we performed a (p,n)-type (3He,t) charge-exchange (CE) reaction at 140 MeV / nucleon and the scattering
angles around 0°. An energy resolutions of 21.5 keV, that was realized by applying matching techniques to
the magnetic spectrometer system, allowed the study of fragmented states. Assuming the proportionality
between reaction cross-sections and GT transition strengths B(GT), the B(GT) values were derived up to the
excitation energy (Ex) of 15 MeV.
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