
• Study nuclear properties via electron structure of atom (ion)

• Astrophysical study of the �ne-structure constant variation, 
isotopic abudance in the early Universe and astronimical objects, and so on

Motivation and goals

The main goal is to systematically study of the relativistic nuclear recoil e�ect
for the 2S+1PJ and 1S0  states in 4 electron atomic systems

Numerical details
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• Test of QED in strong �elds

• Relativistic recoil theory can be formulated only in the framework of QED [1]

• Within the Breit approximation MS Hamiltonian reads
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Сontributions to  the KNMS+ KRNMS parameters for the ground and singly excited 
states of Be-like Fe (Z = 26) in a.u. amu. In all 129 calculations.

Method of calculation

•Many-body perturbation theory combined with large-scale con�guration interaction
method in the basis of Dirac-Fock-Sturm orbitals (CI-DFS) [2]

The recoil correction of the first order in m/M is conveniently expressed in terms 
of the parameter K

• The most precise evaluations of the recoil e�ect within the Breit approximation have 
been performed for Be-like ions in the range 4 ≤ Z ≤ 26. 

• The obtained non-relativistic values are in essential agreement with the most precise 
non-relativistic values, while we note some deviation with the relativistic data of work [8].

• Systematic calculation of the recoil e�ect within the lowest relativistic correction 
for Be-like ions are performed. The basis set convergence and relativistic e�ects are studied.
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CI T+PT3 contribution to the  KNMS+ KRNMS parameters for the ground state
 of Be-like Ne (Z = 10) in a.u. amu.

• Extrapolation procedure in terms of 1/lk
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Results

Mass shift parameter K for the 2S+1PJ – 1S0 transitions energies in Be-like ions (Ghz amu).
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Energy (a.u.) and mass shift parameters (a.u. amu) for the ground state 
in the non-relativistic limit.
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