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Fluorescence of trivalent neodymium in various materials excited by a 785 nm laser
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abStRaCt
observed in the Raman
spectra of many minerals when excited by a 785 nm laser has been investigated. Among the trivalent
2+
rare earths only Nd3+
and an

related with Nd3+
at least linearly with concentration at levels up to a few parts per million and then saturates at higher

Nd3+
is completely absent for minerals containing iron in the chemical formula. Nd3+

work indicate that Nd3+
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is due to the presence

Raman spectroscopy is widely used in the identification of
minerals and gems because each particular chemical species has

useful for distinguishing members of a series in which the Raman
spectra are similar but show small but measurable differences in

even with the 785 nm laser, fluorescence is often observed

spectra of several minerals excited by a 785 nm laser and give
strong evidence that most of the observed fluorescence in the

332

3+

characteristic pattern produced by the crystal field is a reliable
fingerprint of the host crystal and may itself be used for mineral
identification where the true Raman spectrum is unreliable or
masked by the fluorescence.
Energy levels of rare-earth ions

are split by the crystal field by an amount of up to a few hundred
3+
cm
, namely
4
, has 10 degenerate levels and in all site symmetries other
than cubic is split into 5 doubly degenerate Kramers doublets.

These lines lie close to some energy level of each of the four
4
level of Nd3+, the 6
level of
3+
4
3+
Dy , the
level of Er , and the 3 4 level of Tm3+. Absorption

