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The study on the non-radiative transition process of active ions in laser materials is
undoubtedly important. Up to date, the non-radiative transition in laser crystals which
results from the interaction between active ions and matrix, is described by the multipho-
non relaxation of the crystal lattice vibration. The same mechanism is also applied to
Nd-doped inorganic glasses. Several kinds of Nd-doped glasses, including oxide glasses,
fluoride glasses as well as oxide-fluoride mixed glasses were prepared. Their absorption
spectra, fluorescence spectra, relaxation spectra and infrared vibration spectra were
measured. The non-radiative transition probability and multiphonon transition proba-
bility of various Nd-doped glasses were calculated. It is shown that the non-radiative
transition process, caused by the interaction between Nd** ions and base glass, can not
be explained perfectly by the multiphonon relaxation. It is pointed out that a short-
distance interaction, i. e. partial overlap of orbital wave function between 4 f-electrons of
neodymium ions and ligand, also exists in Nd-doped glasses because of covalent bond
contribution between active ions and ligand. The influence of the short-distance interac-
tion on the non-radiative transition process is stronger than that of the multiphonon
relaxation in glasses. Consequently, it is considered that the non-radiative transition in
glasses is like to an inter-molecular energy transfer process.
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