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Exploring the importance of including Cl wave functions in the target | | Exploring the importance of including relativistic effects in the target

—state expansion and in the (N+1)-electron quadratically integrable representation and low-energy electron collision calculation
function expansion . Fe-peak Cr-like Co IV ADNDT107(2016)140-220

FAC1: 1334 levels among the 3d°, 3d°4l, 3p°3d’, 3p*3d?8, 3p33d?, and 3p23d*° levels

Phys. Scr. 83 (2011)025301 FAC2: 21.992 levels of the 3d°, 3d°4l, 3d°5I, 3p63d4414/°,3p53d” and 3p*3d74l configurations

The accuracy of a series of models for the target terms has been investigated including all of the 136 LS-coupled states, arising from the FAC3: FAC2+37 198 levels of the 3p*3d8, 3p33d?,3p23d1°, 3pt3d*515/° and 3p*3d75l configurations
three manifolds 3d°, 3d°4s, 3d°4p in the R-matrix expansion.

a) 3-state LS —coupled R-matrix calculation, Calculation A. First, we have included in the R-matrix expansion all 136 LS coupled states
which arise from the three target configurations 3d¢, 3d54s and 3d54p. FAC5: FAC4 + 4610 levels of the 3p33d24l , 3p23d°4l, and 3p3d°4l configurations.

b) 6 —state LS —coupled R-matrix calculation, Calculation B, retains also 136 LS terms arising from the three configurations above /6 138 levels included in Cl: Discrepancies with NIST up to 35% for the majority of levels
augmented with 3p*3d8, 3p*3d74s and 3p*3d’4p in the target state expansion and the configurations 3p°3d®, 3p*3d°, 3p°3d?,

3p*3d°,3p*3d84s and 3p®3d°4s? in the (N+1)-electron quadratically integrable function expansion. GRASP: 21 configurations 3d®, 3d54l, 3d551, 3d44I2, 3d44141” and 3p53d” : 14 732 levels
c) New target states to represent the 136 Co IV energies from the 3d°, 3d*4s, 3d*4p levels by allowing double electron promotions from
the 3p-shell into the 3d-shell and single electron promotion into the 4s, 4p and 4d —shell: 272 LS terms of the four configurations 3d®, 14.732 levels included in CI: Significant discrepancies with NIST up to 26% for some levels

3d~4s, 3d>4p and 3d°4d are included in the R-matrix expansion.

l. Fe-peak ColV (Cr-like) : Z=24 : 3p°(?D#)

FAC4: FAC3 +12 338 levels of the 3p°3d°41 and 3p>3d®5I configurations

QRHF : radial orbitals (RO) are calculated quasi-relativistic Hartree -Fock and are supplemented with the

k:% e- + Co**(3p°3d® °D) — Cf2+*(3p53d8, 3p°3d’4s or 3p~3d’4p) transformed radial orbitals (TRO) for 5 < n < 8 and all possible | (Bogdanovich et al. CPC 2002,2005).

Caleulation A

] Co%*(3p%3d®, 3ps3d®4s or 3pt3d54p) + e- 1 563 846 levels included in Cl with the QRHF code:Discrepances with NIST less than 3% for some levels
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1s?2s22p° (3snl, 3pnl, 3dnl) 1< n <7,0<I<4  — 567 fine-structure levels = 270, 10, Detailed quantitative description of the level population kinetics in
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