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We have performed the calculations of optical spectra for Au™ centers using the
relativistic first-principles methods. Recently, the experimental absorption spectra of
Au’ ion in the CsBr crystals under the heavy UV-light irradiation were reported. The A
and C absorption bands originated from Au" ions are observed at 3.91 and 5.11 eV,
respectively. In addition, the new bands in the energy range between the A and C bands
observed with the UV-light irradiation. Although it is considered that these bands were
attributed to formation of (CsAu), clusters, there is no clear evidence for them. In this
present work, first-principles many-electron calculations were performed for Au’
monomers and dimers centers in caesium halide crystals. The theoretical absorption
spectra indicate that the C band is attributed to 5d — 6p transitions of Au” ions and new
bands are originated from dimer Au™ centers.
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Fig. 1 Cluster model of CsBr:Au’.
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Fig. 2 Energy levels of the atomic orbital
for TI" type free ions.
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Fig. 3 Theoretical absorption spectra with oscillator
strength of electric dipole transitions
and multilet energy levels of CsBr.Au.
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