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Formation of multiple self-trapped excitons in oxides with low dimensional
photonic structures under extra UV excitation

Kodama, Nobuhiro
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We found that there is a significant correlation between intrinsic emission
bands from self-trapped excitons(STES) upon extra UV excitation and the number of nonequivalent
borate anion groups in some orthoborates.The number of emission bands coincides with the number of
nonequivalent borate anion groups. Multiple STEs are produced from one absorbed photon when excited
by photons with energies greater than or equal to twice the band gap energy.

We fabricated hole arrays in Li/Sr borate crystals and glasses with anion networks, and in a layered
aluminosilicate by single-pulse femtosecond laser ablation toward realizing photonic crystals.We

found morphological changes in borate crystals and glasses.The SEM images reveal the formation of
circular holesin the borate glasses and aluminosilicate, whereas subwvelength tetragonal or
polyhedral nanoholes were formed on the borate crystals.When using circular polarized pulse,the hole
rotates about the beam axis upon linear polarized irradiation.
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Fig.1. Temperature dependence of intrinsic luminescence
spectra excited at 160 nmin (a) YSB, (b) SYB, (c) LSB,
(d) CLOB, and (¢) BYB in the range of 8(11)-293 K
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Fig. 2 Excitation spectra obtained by monitoring the
intensity of the intrinsic luminescence at different fixed
wavelengths in  (a) LSB at 293 K, (b) CLOB at 8 K, and (c)
YSB at 293 K.
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Fig. 3. SEM images of ablated holes on the surface of LTB
crystals with (a) circularly polarized laser pulse with an
intensity of 0.2 mW, (b) linearly polarized laser pulse with an
intensity of 0.15 mW
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Fig. 4. FIB-SEM images of holes fabricated by FIB etcing
with dose amount of 5x107 ions /hole. (a)top view, (b) cross
sectional view, (¢) Y-type wave guide.
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