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Abstract: The excitation energies and fine structure splittings of 1s’nd (n < 9) states for Ni*** ion are calculated in this

paper. Non-relativistic energies are obtained with the eigenvalue of non-relativistic Hamiltonian operators; the relativis-
tic and mass-polarization effects on the energies are included as the first-order perturbation. The fine structure splittings
are determined from the expectation value of spin-orbit and spin-other orbit interaction operators. In order to make the
results more precise, quantum-electrodynamics (QED) contribution and higher-order relativistic contribution are con-
sidered for highly charged Ni**" ion. The results of fine structure splittings agree with the experimental data excellently,
and the error is no more than several cm™'. Compared the excitation energy calculated with experimental data, the rela-
tive error is only 0.2%o - 0.6%o. It indicates the results obtained in this paper are both reliable and accurate.
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Table 1. Fine structure splittings of 1s’nd (n < 9) states for Ni’*" ion

(in cm™)

= 1.Ni™ BFH 1s°nd (n < )HIB S

State  Relativistic  QED corr.  Higher rel. Total Exp.”)

1s73d  16464.5456 38.3093 103.2870 16606.1419 16,600

1s°4d  6942.3338 16.1613 48.8460 7007.3412 7010
1s’5d  3553.6118 8.2741 25.3419 3587.2278 3590
1s’6d  2056.1844 4.7880 14.4833 2075.4557
15?7 1294.7517 3.0150 8.9429 1306.7096
1s’8d  867.3019 2.0198 5.8665 875.1883
1s°9d  607.9640 1.4186 4.0379 613.4206
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Table 2. The excitation energy for 1s’nd (3 < n < 9) states

F2.Ni*'BEF 1s'nd G <n < OSHIMEBE

State WK e Exp.”)
1s%3d 50.505865 50.538736
1s%4d 66.984681 67.000894
1s*5d 74.577301 74.623996
1s%6d 78.716783
1s%7d 81.212616
1s°8d 82.832338
1s°9d 83.942582
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Figure 1. Grotrian diagram showing transitions and wavelength of
15?3d - 1s’nf (4 < n < 9) for Ni*** jon
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