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Synopsis Employing two state of the art approaches, multiconfiguration Dirac–Hartree–Fock (MCDHF) method and second-
order relativistic many-body perturbation theory (RMBPT), a large amount of energies, transition probabilities, and lifetimes
for highly-charged ions, partically for K-, L-, M-, and N-shell ions, have been calculated. Through the comparisons of our
two datasets and further with the observed ones, the accuracies of our results are assessed. In general, the present calculated
energies of L-shell ions deviate from experiment on the order of 0.01% while they differ from the observed ones by about 0.1%
for M- and N-shell ions. The lifetimes calculated from the two methods are in good agreement on the order of 1%. The amount
of data at high accuracy is significantly increased for many ions of astrophysics and fusion interest, where experimental data
are largely scarce.

Atomic data such as energy levels, wavelengths,
and transition probabilities, as well as processes of
photoionisation, collisional broadening and inelastic
collisions, are required for the modelling of a vari-
ety of plasmas, including solar, astrophysical, laser-
produced and fusion. These data are also needed for
determining plasma parameters, viz. spectroscopic
diagnostics, and the measurement of chemical abun-
dances in solar and other astrophysical plasmas. Due
to the paucity of experimentally measured data, one
heavily relies on theoritical calculation.

Recently, we have performed a series of large-
scale calculations on atomic data (including energies,
wavelengths, transition probabilities, etc) for highly-
charged ions by using two state of the art approaches,
multiconfiguration Dirac–Hartree–Fock (MCDHF)
method and second-order relativistic many-body per-
turbation theory (RMBPT). Many-body and relativis-
tic effects, as well as small corrections for finite nu-
clear size, nuclear recoil, vacuum polarization, and
self-energy correction, have been taken into accout.
Extensive comparisons with experiments show our
results are highly accurate. More details can be found
in [1, 2, 3] for H- and He-like ions, [4, 5, 6, 7, 8, 9]
for Be-, C-, N-, O-, F- and Ne-like ions, [10, 11] for
Mg-like ions, [12] for Al-like ions, [13, 14] for 3dk

(k = 1 − 9) ions, and [15] for Kr-like ions. In the
presentation, we’ll discuss the new large-scale calcu-
lations on B-like, Al-like, Si-like, Ar-like ions.

The present complete dataset provides the possi-

bility to point out a number of lines for which the
experimental identifications were be questioned, and
should be helpful in analyzing new observations from
the solar and other astrophysical sources, and is also
likely to be useful for modeling and diagnosing a va-
riety of plasmas including astronomical and fusion
plasma.

References

[1] S. Li, et al. 2015 A&A 583 A82

[2] R. Si, et al. 2016 A&A 592 A141

[3] R. Si, et al. 2017 A&A In publication

[4] K. Wang, et al. 2015 A&A 218 16

[5] K. Wang, et al. 2014 ApJS 215 26

[6] K. Wang, et al. 2016 ApJS 223 3

[7] K. Wang, et al. 2017 ApJS Accepted

[8] R. Si, et al. 2016 ApJS 227 16

[9] K. Wang, et al. 2016 ApJS 226 16

[10] R. Si, et al. 2015 J. Phys. B 48 175004

[11] R. Si, et al. 2015 JQSRT 163 7

[12] R. Si, et al. 2017 JQSRT 189 249

[13] L. X. Guo, et al. 2016 Phys. Rev. A 93 012513

[14] L. X. Guo, et al. 2015 J. Phys. B 48 144020

[15] L. X. Guo, et al. 2016 J. Phys. B 49 135003

1E-mail: chychen@fudan.edu.cn

http://dx.doi.org/10.1051/0004-6361/201526567
http://dx.doi.org/10.1051/0004-6361/201628656
https://doi.org/10.1051/0004-6361/201630027
http://dx.doi.org/10.1088/0067-0049/218/2/16
http://dx.doi.org/10.1088/0067-0049/215/2/26
http://dx.doi.org/10.3847/0067-0049/223/1/3
http://dx.doi.org/10.3847/0067-0049/227/2/16
http://dx.doi.org/10.3847/0067-0049/226/2/14
http://dx.doi.org/10.3847/0067-0049/226/2/14
http://dx.doi.org/10.1016/j.jqsrt.2015.04.017
http://dx.doi.org/10.1016/j.jqsrt.2016.12.006
http://dx.doi.org/10.1103/PhysRevA.93.012513
http://dx.doi.org/10.1088/0953-4075/48/14/144020
http://dx.doi.org/10.1088/0953-4075/49/13/135003
mailto:chychen@fudan.edu.cn

