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First-principles calculations of 4" — 4f"'5d transition
spectra of rare-earth ions in crystals

Due to the growing demand for the lasers and phosphors operating in UV and VUV
regions, a great deal of attention is being paid now to the thorough analysis of high lying
energy levels of rare-earth (RE) ions arising from their 4f"'5d electron configurations.
Although nonempirical prediction of optical spectra is quite important for development of
novel optical materials, most conventional electronic structure calculation programs are
not necessarily suitable for calculations of multiplet spectra. In order to overcome such a
situation, we have developed a first-principles relativistic configuration-interaction (CI)
calculation program, which is especially designed to calculate the multiplet spectra of
metal ions in crystals. In this talk, a brief explanation of our first-principles relativistic CI
program and its applications to 4f" — 4f"'5d transition spectra of RE ions in crystals will
be presented.
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