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Abstract: The multi-site occupations and the energy transfers are ubiquitous in various fields of rare-earth ions
activated luminescence materials and have important scientific and practical significance. The Ce™ 4f-5d and the
Eu’ 4f-4f transitions represent two typical electronic transition types of rare-earth ions. We take Ce”/Eu’*-activated
E(3)-Gd,Si,0,(Pama) , G-La,Si,0,(P2,/n), and F-Eu,Si,0,(P1) as the representative cases to discuss and revisit
the multi-site occupations and the non-radiative energy transfers, focusing on the crystal structure, the phase purity
of samples, the doping concentration, the spectral characterization, the energy transfer between lattice sites, and the
spectral resolution. In the studies of luminescence materials activated by rare-earth ions, we must not only consider
the self-consistency of the materials’ crystal structures and their spectra, but also analyze the energy transfers (in-
cluding the outgoing energy and the receiving energy) between lattice sites from the spectra and the luminescence de-
cay dynamics. We hope that these contributions could inspire experiments and characterization for readers who are

new to the related fields.
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Fig.1 X-ray powder diffraction data(RT), Rietveld plot with
the Pna2,(a) or Pnma(b) model and the correspond-
ing GdO; polyhedrons of E( 3)-Gd,Si,0,".
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