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The interest to weakly-bound triatomic systems is stimulated by their connection with Efimov physics. There
is a variety of systems including helium and helium-alkali triatomic molecules [1] whose states are close to
Efimov regime. Some of these systems have bound states with nonzero orbital momentum. These latter states
are much less studied than the states with the zero angular momentum.

Another interesting problem is connected with possible resonance states of systems under discussion. Study
of resonance states is an interesting area of few-body quantum physics [2]. Resonance states are usually asso-
ciated with the poles of the analytic continuation of the resolvent or S-matrix. There exist various methods
of their calculations. In this work, the complex rotation method [3] is used.

Both above mentioned problems result in additional computational complexity, so a computationally effective
approach is required. To speed up calculations, we use the discrete variables representation [4] based on the
basis of functions, which are in some way localized on the grid in the angular space. The method has been
generalized to complex functions to make it applicable to calculation of resonance states.

In this report, the bound and resonance energies of few weakly-bound triatomic systems including HesLi and
HesNa have been calculated with the variational approach and the DVR expansion. The results are compared
with results of other authors.

This research was supported by Russian Science Foundation grant No. 19-32-90148.

Research was carried out using computational resources provided by Resource Center “Computer Center of
SPbU” (http://cc.spbu.ru).

1. H. Suno et al, Few-Body Syst. 54, 1557 (2013).
2. V.I. Kukulin et al, Theory of Resonances, Springer:Dordrecht, 347 (1989).

3. B. Simon Phys. Lett. 71A, 211 (1979).
4. ].C. Light, TJr. Carrington, Adv. Chem. Phys. 114, 263 (2000).

Primary authors: Prof. YAREVSKY, Evgeny (Saint-Petersburg State University); TIMOSHENKO, Vladimir
(Saint-Petersburg State University)

Presenter: TIMOSHENKO, Vladimir (Saint-Petersburg State University)

Session Classification: Section 1. Experimental and theoretical studies of the properties of atomic
nuclei

Track Classification: Section 1. Experimental and theoretical studies of the properties of atomic
nuclei.



