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Crystal Growth and Polarized Photoluminescence Spectra in

Ce-Doped Single Crystal of SrGa,S,
K.TANAKA, T.OHGOH, K.KIMURA, H.YAMAMOTO, K.SHINAGAWA, K.SATO
Jpn. J. Appl. Phys. Vol. 34 (1995) pp. L 1651-L 1654

>

>

Polarized photoluminescence (PL) spectra were measured in single crystal of
SrGa,S, :Ce prepared by chemical vapor transport technique.

A PL band with double peaks at 450 and 493 nm showed strong polarization
dependence in shapes and intensities between E Il c and E L ¢ polarizations.

The PL spectra have been discussed in the framework of the crystal-field
theory by which the two peaks have been assigned to transitions between
crystal-field and L-S coupling multiplets of 5d- and 4f-states of Ce3* in D,
symmetry.

Polarized PL spectra calculated on the basis of the crystal-field theory show
good agreement with the experimental ones.

From these results we suggest a possibility of controlling the chromaticity in
blue electroluminescent (EL) phosphors using epitaxial films with well-defined
growth orientation.
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» The emissions of A band and B band have been at-
tributed to the transitions from the 5d (T,, ) state to
the 4f(°F;,,) and 4f(°F,,,) states, respectively.

» Peters and Baglio have shown that the Ce3* ion can
substitute for Sr#* site in SrGa,S, phases, the charge
compensation being satisfied E)y sodium ions. *

» The Ga ions are surrounded by a regular arrangement
of sulfur tetrahedron.

» If the rare-earth ion occupies the Ga site (Td) no
polarization dependence can be expected, which is
Inconsistent with the experiment.

» We therefore assume that the Ce?* ion can substitute
for Sr2*site, where the charge compensation is
satisfied by the introduction of cation vacancies in
our case.

*T. E. Peters and J. A. Baglio: J. Electrochem. Soc. 119 (1972) 230.
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