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Parity violation effects in heavy lithium-like ions
Vladimir A. Zaytsev

Measurements of parity nonconservation (PNC) effects caused by neutral-current interactions in heavy few-electron ions are considered as a promising tool for tests of the Standard Model at low-energy regime. The advantage of heavy few-electron ions compared to neutral atoms (see Refs. [V.M. Shabaev et al., Phys. Rev. Lett. 94, 213002 (2005); S.G. Porsev et al., Phys. Rev. Lett. 102, 181601 (2009)] and references therein) is due to a possibility to calculate the electron-correlation effects to a high accuracy by perturbation theory in  1/Z, where Z is the nuclear charge number.

First experimental scenarios on measurements of the PNC effect in highly charged ions were considered in Ref. [V.G. Gorshkov and L.N. Labzowsky, JETP Lett. 19, 394 (1974)], where it was  proposed to use close lying opposite-parity levels 21S0 and 23P1 in He-like ions for Z = 6 and Z = 29. Later, most of the authors exploited the near-degeneracy of the 21S0 and 23P0 states in He-like ions at Z = 64 and Z = 90 (see Refs. [L.N. Labzowsky et al., Phys. Rev. A 63, 054105 (2001); V.M. Shabaev et al., Phys. Rev. A 81, 052102 (2010)] and references therein), where the PNC effects are strongly enhanced.

In the present work, it is found that the opposite-parity ((1s2s)06s)1/2 and ((1s2p1/2)06s)1/2 levels in Li-like ions are near to cross at Z = 60 and Z = 92 and, therefore, can be of interest for searching the PNC effects. With this in mind, the PNC effect in the process of resonance recombination of a polarized electron into one of these states has been studied. The calculations showed that the PNC effect in the case under consideration is several orders of magnitude bigger than in the case of dielectronic recombination into doubly-excited states of He-like ions investigated previously in Ref. [G.F. Gribakin et al., Phys. Rev. A 72, 032109 (2005); 80, 049901 (2009)].
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