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Table 1 Calculated successive ionization potentials (IPn) of some heavy element atoms(eV)

ZORA SEAX FRDF

Au’ 1P1 95.41 95.21 95.22
1P2 220. 58 220. 16 220. 11

1P3 378. 63 377. 94 377.77

1P4 572.31 571. 34 570. 95

E113° 1P1 7.26 7.27 7.27
1P2 23.33 23.35 23. 36

1P3 33.36 33.40 33.40

El114° 1P1 8. 28 8.29 8.30
1P2 16. 61 16.63 16. 63

1P3 35.08 35.12 35.12

1P4 45. 81 45.85 45. 86

E115° 1P1 5. 34 5.33 5.33
1P2 17.92 17.94 17.94

1P3 27.39 27.42 27.43

a) LDA; b) LDA +GGA +SCC
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Relativistic Density Functional Computational Methods with High Accuracy *

Wang Fan Li Le-Min
( State Key Laboratory of Rare Earth Materials Chemistry and Applications, College of Chemistry and Molecular Engineering,
Peking University , Beijing 100871)

Abstract  The relativistic density functional computational methods applicable to the calculation of systems
containing heavy elements with high accuracy are simply reviewed. In connection with the researches carried out
in our laboratory, the description is concentrated on the high accurate four-component relativistic density func-
tional methods with relativistic effects taken into account strictly, and the two-component or scalar relativistic
density functional methods with relativistic effects considered approximately, involving the zero-order regular
approximation(ZORA) method and its improved variants, the singularity excluded approximate expansion
(SEAX) method, and the jointed two component-scalar relativistic (or non-relativistic) approach applicable to

the calculations of large systems locally containing heavy elements.

Keywords:  Density functional theory,  Calculations with high accuracy,  Relativistic effects,

Heavy elements
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