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Energy Levels of Actinide Configurations

Shosuke Imoto

Energy levels of neutral actinides from Ac to No were calculated in intermediate
coupling for the configurations, f¥*'s’and fNds®. Parameters of two-electron radial
integral and spin-orbit interaction were assumed to obey simple relations with the
atomic number. The difference in the lowest level between Nt s’and fNds’calculated
agreed well with the observed including the sharp discontinuity seen at Am. Calculation
also showed that the energy difference betweenm f¥''and ¥, where interaction of the
f-core with other valence electrons was neglected, agreed again with the observed
difference between fN''s’and fVds®, and this suggests that the energy differences between
these two configurations are mainly described by those in the f-core. The Brewer s
theory that the heat of sublimation for a metal is closely correlated with the electron
configuration of atoms which constitute the metal is discussed on the basis of this

conclusion.
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HAK D, KEF Y 7
AN =7 K¥FDL.Brewer#
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AHuw s *—dsp AH" M—M(A)

BRIhiexl, REMEL T p) 81.7 59.6 141.3
BT HHE, SBEFETEMN Am 67.9 (71. ) (138.9) 3.468
FAUBFREEY»HE > T Cm 92.5 43.6 136.1 3.496
LA OWBILE LS Fhhk Bk 74.0 70.5 144.5 3.416
Cf 46.9 97.1 144.0 3.384
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f EFRIOBFRIRRD /A5 A—&2—F? F', FeLTRTTRTZ7F=FA 4+ VDRI
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%3 N Tl OHETXLE— . + Ng2 N4 (obs )
EFKIN —E (fN+1sz) ] _E (fN[]sz) ] + « fN's?- Nog? (calc)
Th | 1 11028.7 4 2808.0 | 5/2 of
Pa | 2 24478.4 | 9/2 12024.6 | 4 .
U |3 38774.3 | 4 26456.2 | 9/2
Np | 4 54664.4 | 5/2 41652.3 | 4 ol o
Pu |5 77663.6 | 0 58459.9 | 5/2 >
Am | 6 103093.6 | 7/2 82747.5 | 0 lg )
Cm |7 112811.2 | 6 109023.5 | 7/2
Bk | 8 130526.4 |15/2 119074.6 | 6 0 .
Cf |9 154130.1 | 8 137449.8 |15/2
Es |10 177192.3  |15/2 161860.2 | 8 ;
Fm |11 201044.9 | 6 185567.8 | 15/2 0l
Md |12 232998.5 | 7/2 210025.9 | 6 N= | 5 10
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