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Correlation between intrinsic_luminescence from self-trapped excitons and
two-dimensionality or modulation of structure in oxoanion crystals and
fabrication of high-energy photon conversion crystals

Kodama, Nobuhiro
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(L)We observed material-dependent intrinsic luminescence from self-trapped
excitons (STEs) in nine orthoborates with B033 groups : layered or pseudo-layered ScB03, YSc(BO3)
2, LuSc(B03)2, (LaSc3(B03)4, and Ba3Y(B03)3 crystals and nonlayered Sr3Y2(B03)4, Ca4La0(B03)3, Ca4YO
(B03)3, and Sr6YSc(B03)6 crystals.The intrinsic luminescence intensity from STEs was found to be
strongly correlated with the two-dimensionality of the crystal structure. In BaCaBe2(B03)2F2and
BaMgBe2(B03)2F2 crystals the dependence of the STE intensity on Ca2+substitution can be also
explained in terms of a two-dimensional effect.(2)We examined the correlation between the intrinsic
luminescence intensity and the two-dimensionality and structure modulation in (Cal-xSrx)2A12Si07,
(Cal-xSrx)2MgSi207, and(Cal-xNax)2(Mgl-2xAl12x)Si207 melilite crystals. The intense luminescence is
considered to be due mainly to an incomensurate or comensurate structural modulation effect, or a
two-dimensional effect.
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Fig.2 Temperature dependence of luminescence spectra of (a) BaMgBe2(BO3)2F2
(b) BaCaBex(BOs)2F2 excited at 50 nm in the range 13-293 K.
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Fig.3. Luminescence spectra of CazxAlAl2Si07(x=0, 0.5, 1.0)
mixed crystals at 14 K excited at160 nm
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at 5 K excited at 160 nm.
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