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Influence of atomic radiative and collisional processes on the plasma modeling of Mg!%* at low electron densities
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In this paper, we report on theoretical calculations of electron-impact excitation cross sections and radiative transition rates for Mglo". The
excitation cross sections were calculated using semirelativistic close-coupling and fully relativistic distorted-wave theory and the radiative rates were
determined using semirelativistic and fully relativistic atomic-structure theory. After the solution of the corresponding collisional-radiative equations,
the K alpha »/K alpha | (1s2p 3P 1-->1s% 1S, over 152p 'P}--> 15 1§y) emission line ratio and the K beta 5/K beta | (1s3p 3P-->1s2 'S over
1s3p p 1> 152 lSO) emission line ratio were calculated as a function of electron temperature and density. The various scattering calculations
involving different numbers of levels enabled us to study the influence of resonance structures and cascades from highly excited levels on the
collisional-radiative modeling and we found that they have little effect on the level populations. However, even in this ten-times ionized species, the
effects of orbital relaxation are found to be important in the determination of accurate electric-dipole radiative transition rates. Both line ratios were
found to be strongly affected by whether the magnetic-dipole radiative transition from the 1s2s 3S1 level to the ground state was included or not. At
very low electron densities, the 152s S two-photon transition to the ground state also has an effect on the K alpha »/K alpha | line ratio. In
addition, we found that the line ratios are enhanced at high temperatures by radiative and dielectronic recombination from the hydrogenic Mg] 13
ion. However, the dielectronic satellite lines have no effect on the line ratios for the low-density astrophysical, solar, and magnetic-fusion plasmas
considered in this paper.
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Title:

Electron-impact ionization of In* and Xe™

Abstract:

Absolute ionization cross sections for In* and Xe* by electron impact have been measured from below
threshold to 200 eV using the crossed-beams technique. The cross sections for In* were possibly
enhanced by indirect ionization processes. The excitation of the ion from the 4410552 ground state
to the 4d95525p state followed by autoionization has been postulated. The In* cross sections show a
peak value of 15.9 x 1077 cm? at about 80 eV. The cross sections for Xe* peak at a value of 25.6 x

1077 em? at about 35 eV. Experimental measurements are compared to configuration-averaged
distorted-wave calculations [M. S. Pindzola et al., J. Phys. B 16, L355 (1983)], the semiempirical

formula of Lotz [Z. Phys. 216, 241 (1968)], and, in the case of Xe*, previous experimental results [C.
Achenbach et al., J. Phys. B 17, 1405 (1984)]. Also presented are ionization-rate coefficients and
fitting parameters for both ions for temperatures in the range 1 04K <=T<=107K.
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