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Thursday 13 June 2019 15:30 (30 minutes)

One of the quantities measured with high precision in heavy atoms (and low-atomic molecules) is the hy-
perfine splitting constant. For the most accurate theoretical prediction of this splitting one has to take into
account nuclear structure contributions. These are contributions from the distribution of the charge (Breit-
Rosental effect) [1, 2] and magnetization (Bohr-Weisskopf effect) [3, 4] over the nucleus. We show that these
effects can be taken into account using the Gaussian basis set for electronic structure calculations.
In addition, a study was made of the hyperfine magnetic anomaly –a special combination of hyperfine con-
stants and g-factors of 2 different isotopes, sufficiently sensitive to differences in the distribution of magne-
tization. As is known, the ratio of anomalies for two different electronic states is stable with respect to the
choice of the nuclear model and its parameters. This fact is employed to predict the magnetic moments of
short-lived isotopes. The obtained values   are in a good agreement with the previously obtained estimates.
Atomic calculations were performed with the support of the grant of the Russian Science Foundation (project
18-12-00227). The calculation of the matrix elements of the hyperfine structure was carried out with the
support of the grant of the President MK-2230.2018.2

1. J. E. Rosenthal and G. Breit // Phys. Rev. 1932 V. 41 P. 459.
2. M. Crawford // Phys. Rev. 1949 V. 76 P. 1310.
3. A. Bohr and V. Weisskopf // Phys. Rev. 1950 V. 77 P. 94.
4. A. Bohr // Phys. Rev. 1951 V. 81 P. 134.

Authors: PROSNYAK, S.D. (Petersburg Nuclear Physics Institute, Gatchina); MAISON, D.E. (Petersburg Nuclear
Physics Institute, Gatchina); SKRIPNIKOV, L.V (Petersburg Nuclear Physics Institute, Gatchina)

Presenter: PROSNYAK, S.D. (Petersburg Nuclear Physics Institute, Gatchina)

Session Classification: Session 10: Gravity, new measurements


