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Table 1 Effective nuclear charges based on Slater’s rule and scaling factors for C, N, O, F and Ar atoms.

Nuclear Charge Ground state

Core-ionized state Scaling factor

Atom Z s Zeiy s' Zesf Fort Lo (Zeit/Ze)’
C 6.0 2.75 3.25 2.25 3.75 1.153846 1.331361
N 7.0 3.10 3.90 2.60 440 1.128205 1.272847
O 8.0 345 4.55 2.95 5.05 1.109890 1.231856
F 9.0 3.80 5.20 3.30 5.70 1.096154 1.201553
Ar 18.0 11.25 6.75 10.75 7.25 1.074074 1.153635
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Table 2 Scaling factors based on Slater’s rule and
optimized factors.

Based on Slater's rule Optimized Ratio
C 1.331361 1.281308 96.2%
N 1.272847 1.239569 97.4%
(0) 1.231856 1.196902 97.2%
F 1.201553 1.166268 97.1%
Ar 1.153635 1.058651 91.8%

Table 3 Calculated and experimental core-ionization
energies using Scaled cc-pVDZ and cc-pVXZ (X=D, T).

Scaled cc-pVDZ cc-pVDZ cc-pVTZ Exptl. *
CH, 290.91 (+0.05) 292.28 (+1.42) 290.50 (-0.36)  290.86
NH; 405.66 (+0.09) 407.27 (+1.70) 405.17 (-0.40)  405.57
H,0 539.89 (+0.03) 541.74 (+1.88) 539.61 (-0.25)  539.86
FH 694.21 (+0.03) 696.27 (+2.09) 694.10 (-0.08)  694.18
H,CO 29458 (+0.11) 296.06 (+1.59) 294.24 (-0.23)  294.47
H,CO 539.78 (+0.30) 541.53 (+2.05) 539.28 (-0.20)  539.48
Pyrrole  406.64 (+0.50) 408.12 (+1.98) 406.24 (+0.10) 406.14
Pyridine 405.19 (+0.31) 406.66 (+1.78) 40523 (+0.35) 404.88
Ave. dev. 0.18 1.81 0.25
a.ref[3]

Table 4 Calculated and experimental Ar 2p core-ionization
energies using Scaled cc-pVDZ and cc-pVXZ(X=D, T).

State Scaled cc-pVDZ cc-pVDZ cc-pVTZ Exptl. *
P, 249.00 (+0.40) 249.85 (+1.25) 248.51 (-0.09) 248.60
ZPl,z 251.03 (+0.33) 251.88 (+1.18) 250.58 (-0.12) 250.70
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