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Investigating the Ages of R-Process Enhanced Metal-Poor
Stars Using Th/U Nuclear Chronometry

LONG Yin!, CHEN Meng-Hua?

(1. School of Mathematics and Physics, Hechi University, Hechi Guangxi 546300, China; 2. Kavli
Institute for Astronomy and Astrophysics, Peking University, Beijing 100871, China)

Abstract: R-process enhanced metal-poor stars are those formed in the early universe and
preserve the chemical features of early element synthesis, providing crucial clues for studying
the mechanisms of heavy element nucleosynthesis and the chemical evolution of the early
universe. Based on Th/U nuclear chronometry, the ages of eight r-process enhanced metal-
poor stars were analyzed, which include CS31082-001, BD+417°3248, HE1523-0901, CS29497-
004, J2038-0023, J0954+5246, J2003-1142, and J2213-5137. The ages of these meta-poor
stars range from 7.4 to 16.9 Gyr, with an average age of 13.2 Gyr. These estimated ages
do not significantly exceed the cosmic age of 13.8 Gyr inferred from the cosmic microwave
background radiation, providing independent evidence to support the Big Bang theory. The
main source of error in Th/U nuclear chronometry arises from uncertainties in both the

initial and observed abundances of thorium and uranium.

Key words: Th/U nuclear chronometry; metal-poor star; r-process
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