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Table 1. DK3 SCF energies and errors relative to the B-spline SCF energies in hartree. 

  SCF Energy  

Atom Configuration Present B-spline !E 

57La  [Xe]6s
25d

1 –8489.258510 –8489.398628 0.140118 

58Ce  [Xe]6s
24f 15d

1 –8856.322491 –8856.470752 0.148261 

59Pr  [Xe]6s
24f 3 –9233.065740 –9233.223828 0.158088 

60Nd  [Xe]6s
24f 4 –9619.658363 –9619.825306 0.166943 

61Pm [Xe]6s
24f 5 –10016.18225  –10016.35875  0.17650 

62Sm [Xe]6s
24f 6 –10422.80405  –10422.98978  0.18573 

63Eu  [Xe]6s
24f 7 –10839.71275  –10839.90883  0.19608 

64Gd  [Xe]6s
24f 75d

1 –11266.89099  –11267.09554  0.20455 

65Tb  [Xe]6s
24f 9 –11704.28084  –11704.49948  0.21864 

66Dy  [Xe]6s
24f 

10 –12152.51893  –12152.74959  0.23066 

67Ho  [Xe]6s
24f 11 –12611.54339  –12611.78717  0.24378 

68Er   [Xe]6s
24f 12 –13081.47168  –13081.72826  0.25658 

69Tm [Xe]6s
24f 

13 –13562.55377  –13562.82458  0.27081 

70Yb  [Xe]6s
24f 14 –14054.93591  –14055.22080  0.28489 

71Lu  [Xe]6s
24f 

145d
1 –14558.73920  –14559.03503  0.29583 

 

Table 2. Comparison of bond lengths (Re), vibrational frequencies (!e), and dissociation energies (De). 

   Re / Å  !e /cm-1  De (D0)
a / eV 

   SCF CCSD(T)b  SCF CCSD(T)b  CCSD(T)b 

LaO (2
!

+)         

NOSeC-V-DZP  1.821  1.867   888  800   7.39  

NOSeC-V-TZP  1.811  1.847   891  819   7.89  

NOSeC-V-QZP  1.805  1.837   884  819   8.24  

Cao and Dolgc  1.806  1.836   864  814   8.30  

Exptl.d   1.826    813   (8.23)  

LaF (1
!

+)         

NOSeC-V-DZP  2.066  2.052   590  604   6.50  

NOSeC-V-TZP  2.059  2.041   566  582   6.69  

NOSeC-V-QZP  2.052  2.031   567  584   6.93  

Cao and Dolgc  2.044  2.027   567  578   6.92  

Exptl.d   2.027    570   (6.81)  
a D0 values are given in the parentheses. 
b Inactive orbitals in the CCSD(T) calculations are 1s-4s, 2p-4p, 3d for La, and 1s for O and F. 
c See [5]. 
d Huber, K. P.; Herzberg, G. In Molecular Spectra and Molecular Structure IV. Constants of Diatomic Molecules; 

Van Nostrand Reinhold: New York, 1979. 


