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Radiative data such as photoionization cross sections, oscillator strengths, energy levels for Si - like ions,
si0, §2+, A4+ and Cal+ are obtained as a part of the Opacity Project (OP) [1]. Calculations are carried out in
the close coupling (CC) approximation using the R-matrix method [2]. Partial photoionization cross sections of
the 3P ground state of each ion into various excited states of the residual ion are obtained.

Large number of bound states with n < 10, 1 < 5 are considered, amounting to a few hundred excited states
for each atom and ion. Table I shows number of bound SLx’s and the corresponding number of excited bound
states for each ion. All calculated energies for si0, §2+, A%+ and Cal+ agree in less than 5% with the observed
values except for a few excited states of si0, Table I presents observed and calculated ionization energies (I.P.) of
the 3P ground state of each ion. ] :

Detailed photoionization cross sections, including autoionizing resonances, of all the excited bound states,
Nipnds for each ion are obtained. Photoionization cross sections of the 3P ground state of Si-like ions are
presented in the lowest panels of Figs. 1(a) - (d). Presence of a wide resonance near the threshold for Si0 can be
observed in Fig. 1(a). The upper panels of Figs.1(a) - (d) exhibit partial photoionization cross sections of the

~ ground state in to various exctied thresholds of the residiual ion. Partial cross sections are important in the

determination of level populations under non-LTE conditions. The excited state photoionization cross sections ="

usually show nonhydrogenic behavior. Excited states that are coupled to the ground state of the residual ion
show wide PEC (photoexcitation—of—core) resonances in the cross section profile. PEC's are due to excitation of
the core to dipole allowed states while the outer electron remain as a spectator. The PEC resonances can enhance
the background cross sections significantly. Example of PEC features will be illustrated in poster presentation.
Except for a number of states of Si0, the photoionization cross sections detailed with autoionizing resonances
and for a large number of states of §2+, A%+ and Cab+ are obtained for the first time as known to the authors.

Dipole oscillator strengths for transitions among all bound states with n.< 10 are obtained in LS
multiplets. Table I shows the number of oscillator strengths obtained for each ion. A short comparison is made
with the available theoretical and experimental values in Table II. Oscillator strengths of Si0 show good
agreement with the values mesasured recently using laser induced flourescence, so are the oscillator strengths of
§2+ with a number of measured values obtained using beam-foil technique. Good comparison of oscillator
strengths of A4+ and Cab+ is also found with the very little available data.
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Flg 1 Partial photoionization cross sections of the ground state of Si-like
ions into various excited states of the residual ioms.



