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The s-process or the slow neutron capture process is a nucleosynthesis process

that occurs at relatively low neutron densities and intermediate stellar temperatures.

It runs along the valley of beta stability since the neutron capture rate is much slower

compared to the beta decay rate. The s-process occurs mostly at the end of the he-

lium and carbon burning phase in massive stars and during the core helium burning

phase in low mass asymptotic giant-branch stars. In massive stars, the potential stel-

lar neutron source for the s-process is associated with α-capture reactions on light

nuclei. The capture-reaction rates provide the reaction flow for the build-up of 22Ne

neutron source during the helium-burning phase in stars.

The low energy 26Mg resonances at stellar energies below 800 keV are predicted

to have a critical influence on the α-capture rates on 22Ne. Some of these resonances

may also correspond to pronounced alpha cluster structure near the α-threshold.

However, these resonances have remained elusive during direct alpha capture mea-

surements owing to the high Coulomb barrier. Hence, in the present work, α-inelastic

scattering and α-transfer measurements have been performed to probe the level struc-

ture of 26Mg nucleus in order to determine the α-capture rates.
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Both the experiments have been performed using the high-resolution Grand Raiden

Spectrometer at the Research Center for Nuclear Physics (RCNP), Osaka, Japan. For

the α-inelastic scattering, a self-supporting solid 26Mg target was used and for the

α-transfer study via the (6Li,d) reaction, 22Ne gas enclosed in a gas cell with 4μm

Aramid windows was used. The reaction products were momentum analysed by

the spectrometer and detected at the focal plane equipped with two multi-wire drift

chambers and two plastic-scintillation detectors. The focal plane detection system

provided information on the position, the angle and the energy of the particles en-

abling the reconstruction of the kinematics at the target.

The following chapters will provide a detail description of the theory, the motiva-

tion, the experimental set-up, the data analysis, and the results for both experiments.

Also, the present work will be compared with available literature results and the as-

trophysical implications will be discussed.


