Density functional theory and quantum embedding studies of Er’*
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Figure 1. Summarized DFT results for Er**, Er, and V in WS,. TOP: (a) atomic structure for Er, ", (b) charge-state transition energies for Er, , band structure
(c) without SOC, (d) including SOC, (e) including SOC within DFT+U (U = 2.5 eV). BOTTOM: (a) charge density of relevant defect states (as labeled),
absorption spectra at two levels of approximation for (b) Er, ", (c) V,,, transition dipole moment and oscillator strengths for (d) isolated Er°*, (e) V-, (f) Er,,".
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Excitation energies and multireference character of MB states obatained
from :7-[eff through FCI. RIGHT: orbitals and MB occupations in the active
space from constrained active space self-consistent field (CASSCF) and
excitation energies via FCI, both within BAGEL.
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Summary / Outlook

» Excitation energies for Er’* in good agreement with experiment from FCI via :7{e .

> j-l;ﬁ could be further improve by explicit inclusion of SOC terms (not from U,.jkl)

» Methods to be extended for the full Er:\WS, case to calculate excitation energies; MB states
» Quantum embedding may offer a promising description of RE impurities in semiconductors
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