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Superfluid of Finite Nuclei in Density Functional Theory
with Finite Range Separable Pairing Interaction

MA Zhong-yu' > ", TIAN Yuan', P. Ring’
(1 China Institute of Atomic Energy., Beijing 102413, China;
2 Center of Theoretical Nuclear Physics s National Laboratory of Heavy Ion
Research Facility in Lanzhou, Lanzhou 730000, China;
3 Physik Department s Technische Universitit Miinchen, D-85748, Garching, Germany)

Abstract. A separable pairing interaction is introduced in the covariant density functional theory. The pa-
rameters of the separable force are adjusted to reproduce the pairing properties of the Gogny force in nucle-
ar matter. It preserves translational invariance and has finite range. Applying well known techniques of
Talmi and Moshinsky, this pairing interaction can be used in relativistic and in non-relativistic Hartree-
Bogoliubov or Hartree-Fock-Bogoliubov calculation of finite nuclei. It avoids the complicated problem of a
cutoff at large momenta or energies inherent in other zero range pairing forces. This finite range separable
pairing force is applied to study the properties of the ground and excited states for spherical Sn-isotopes in
the relativistic Hartree Bogoliubov and relativistic quasiparticle random phase approximation. The super-
fluid properties of the ground state for the axially deformed Sm-isotopes are also studied in the deformed
RHB theory with the separable pairing force. It has been shown that with this force the pairing properties

of ground states can be well depicted on almost the same footing as with the original Gogny pairing interac-
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tion. There are also many extensions of relativistic density functional theory beyond mean field, such as
applications using projection onto subspaces with good symmetries, generator coordinate methods, or in-
vestigation of complex configurations in the framework of particle-vibrational coupling(PVC). All these
methods require a more realistic description of pairing correlations in the future.

Key words: finite separable pairing force; relativistic Hartree-Bogoliubov theory; relativistic quasiparticle

random phase approximation



