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Development of an experimental method to determine the nuclear radii of isomeric
states through reaction cross sections and its application to astrophysics

Fukuda, Mitsunori

14,200,000

5us 16N(0-)

16N(0-)

0.05 %

The isomeric state, which is the excited state of nuclei, is not only a very

interesting research subject in nuclear physics, but its importance is pointed out also in
astrophysics, but due to its short life, nuclear radius measurement was difficult. Therefore, we
aimed to establish a method to measure the radius of the isomeric-state nucleus using a physical
quantity called the reaction cross section, which corresponds to the probability of nuclear
collision. As a result, we found that the 16N(0-) isomeric state with a half-life of only 5 p s
seems to have a nuclear radius that is significantly different from that of the ground state by
measuring reaction cross sections. This result is expected to contribute to a more accurate
estimation of the rate of nucleosynthesis by nuclear reactions in the universe, especially in the
process of the big bang.
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