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Electronic structure of DyClI studied by 4-component relativistic Cl
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[Abstract] The ground and low-lying excited states of the DyCl molecule are investigated
by the four-component relativistic ClI methods. The X7.5 ground state is described as
Dy*[(4f)%(6s)?]CI-, but at large nuclear distance (R> 4.80 au), beyond the equilibrium nuclear
distance (4.724 au), the dominant configuration changes to Dy*[(4f)°(6s)!]CI~. Contrarily
the dominant configuration of Dy*[(4f)°(6s)?]F~ is retained in DyF beyond the equilibrium
nuclear distance (3.73 au). The Y[0.15]8.5, Z[0.85]7.5, and [0.97] states are found to have a
dominant configuration of [(4f)*°(6s)!], and the A[16.4]8.5 and B[15.4]Q states have
(41)0([6pw2,12])*.
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Table 1. Vibrational analysis for the GASCI(8|123) wavefunctions.

Exptl. [3] Present computation
State  Char.® (Z(/b) o) Q N (:J) (AeE/; o) Rih% e
X7.5 0 233 7.5 1 4,724 0 231 f°s?
6.5 1 4857 0.032 158 f°s?
Y[0.15]8.5 f1% 0.019 291 8.5 1 4952 0.038 270 f1%
Z[0.85]7.5 f1% 0.106 284 7.5 2 4834 0.123 408 f1%
[0.97] f%  0.120 65 2 4808 0.151 427 1%

2 Character. ° Term energy. °© Sequential number in a given Q. ¢ Energy difference between the
v=0 state of each state and that of the X7.5 state. ° Character at R=4.72 au.
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