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Ti-44 and Hf-182 – two nuclides in the world 

of astrophysics

One of the main fundamental questions in science is the origin of the elements. Nuclear astrophysics can provide some answers by a close interplay between astronomical observations, modeling of stars in their different stages and input from nuclear physics. Radioactive nuclides play an important role in that game: The reaction path in most of the processes follows short-lived nuclides. If the lifetime is long enough they are likely to survive the nucleosynthesis events and can be later traced to understand their origin. Two of them are Ti-44 and Hf-182 with half-lives of 58.9 years and 8.9 million years, respectively.

Ti-44 has been identified by space-based telescopes in Cassiopeia A, the youngest known supernova remnant, and gives direct observational proof that nucleosynthesis is still ongoing. It also provides one of the best tools to understand the complexity of supernova explosions. At the recoil mass spectrometer DRAGON we measured the main production via the alpha capture reaction on Ca-40.

 
In contrast, Hf-182 is produced by neutron capture processes, as most of the heavy elements beyond iron. A high abundance of Hf-182 in the early solar system was found by tungsten isotopic anomalies in meteorites. This challenges stellar models, since Hf-182 can be produced by both, the s and the r process. In collaboration with the Forschungszentrum Karlsruhe we measured the destruction reaction of Hf-182 in the s process, which lead to a significant reduction in the uncertainty of contributions from AGB stars. This is particularly important since the dominant contribution by the less understood r process is inferred by subtracting the s process contribution from the solar system abundance.

In this talk I want to show with these two examples what we can learn in astrophysics by studying certain nuclides.

Dienstag, 19. Dezember 2006, 14:00 Uhr

1090 Wien, Währinger Str. 17, "Kavalierstrakt",
1. Stock, Seminarraum von VERA

R. Golser                                                                  W. Kutschera
