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Extensive and accurate energy levels, wavelengths,
transition rates, line intensity ratio and plasma

parameters for the Ne VIII, Fe XXIV and Kr XXXIV
spectrum of Plasma interest

Extensive and precise investigations have been conducted on lithium-like neon, iron, and krypton, focusing
on the energy levels, wavelengths, weighted oscillator strengths, transition rates, line intensity ratios, and
plasma parameters of their lowest 35 odd and even parity states arising from the 1s2nl(n = 1−6, 0�l�n−1)
configurations. Accurate atomic data determination is considered to be the principal way to effectively solve
the future energy problem as a clean and infinite energy resource [1] and it is being developed internation-
ally via the International Thermonuclear Experimental Reactor (ITER) Project [2]. Both experimental and
theoretical spectroscopic studies have been performed in the last few years in order to estimate the power
loss from the impurities in the forthcoming fusion reactors. These calculations involved the Multiconfigura-
tional Dirac-Hartree-Fock (MCDHF) method [3] followed by the Relativistic Configuration Interaction (RCI)
method. Electric-multipole (dipole (E1), quadrupole (E2)) and magnetic-multipole (dipole (M1), quadrupole
(M2)) transition rates were also determined. The calculations incorporated Breit interactions and quantum
electrodynamics effects (QED) as perturbations within the extensive relativistic configuration interaction
(RCI) approach. Comparison of our findings with existing theories in the literature and data from the NIST
database revealed a substantial level of agreement. Additionally, the line intensity ratio and plasma parame-
ters (plasma temperature and electron density) were determined. These comprehensive and coherent results
have significant implications, aiding in the identification of observed spectral lines in astrophysical studies
[4, 5], and contributing to the effective control of nuclear fusion reactions in tokamak plasmas [6, 7].
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