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Calculation of high order excitations for element 119
A.R. Saetgaraev1, I.I. Tupitsyn1, D.P. Usov1, I.M. Savelyev1, N.K. Dulaev1,2, L.V. Skripnikov1,2, A.V. Oleynichenko2,3
1Санкт-Петербургский государственный университет, физический факультет, 
198504, г. Санкт-Петербург, Петергоф
2Петербургский институт ядерной физики им. Б.П. Константинова НИЦ «Курчатовский институт», 188300, Ленинградская область, г. Гатчина
3Московский физико-технический институт (национальный исследовательский университет), 141701, Московская область, г. Долгопрудный
amir.saetgaraev@yandex.com

superheavy elements, 119 element, basis optimization, relativistic effects
 
The study of superheavy elements is of a great interest as it helps to determine the limits of the periodic law, which states that elements within the same group share similar properties. However, the properties of superheavy elements often differ significantly from those of their lighter homologues. These differences arise due to two main factors: the increasing influence of relativistic effects caused by the growing nuclear charge and the contribution of electronic correlations associated with the increasing number of electrons.
In most calculations, it is common to limit the consideration of excitations to single, double, and perturbative triple excitations. The CCSD(T) method is widely regarded as the "gold standard" of quantum chemical calculations. However, achieving higher accuracy requires going beyond this approach. In this work we estimated the contribution of non-perturbative triple and perturbative quadruple excitations to the ionization potential and electron affinity of element 119. For these purposes an ANO basis set was constructed to describe three atomic states – cation, anion, and neutral atom. The calculations were performed using the DIRAC [1] and EXP-T [2, 3] software programs. 
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