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Optical centers of Nd** ions formed in doped fluorite-type hosts (CaF», SrF», and BaF) as a result of the
heterovalent substitution of Me?* ions (Ca?*, Sr?>*, and Ba®>*) by Nd*" ions are of considerable interest for
study for various application in modern optics and photonics [1-2]. While the Nd** optical centers of
Nd** in CaF, and SrF» are well studied [3-4], there are practically no experimental data on the Nd**
optical centers formed in the BaF> host.

To study the Nd** optical centers in a bulk Nd**: BaF crystal at low temperature (7 = 6.5K), we used
the methods of site-selective time-resolved laser spectroscopy with high spectral resolution. Also, to
determine the lifetimes of the “F35(1) Stark level of the optical centers, we measured the fluorescence
decay kinetics using gated photon counting.

As a result, four types of Nd** optical centers in a bulk BaF» crystal were found. One of them was
previously described in the literature, and the other three were discovered for the first time. The known
type of optical centers has a symmetry close to cubic and a long radiative lifetime of the *F32(1) state.

The spectroscopic experimental data and DFT analysis showed the formation of three different
configurations of the tetragonal single L center of Nd** in the BaF» host, in contrast to the CaF» host,
where only one configuration of the L center is observed. These three tetragonal optical centers are
characterized by lowering their point symmetry from Csy to Cs and differ in the noticeable displacement
of the interstitial charge compensator F- along different crystal axes, either a, or b, or ¢ in the local
coordinates of the optical center. This shifts the energy of the *F32(1) Stark level of Nd** ion differently
and makes the radiative lifetimes of these three optical sites different.
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