
SIFSC 14, 14 a 18 de outubro 2024, São Carlos-SP

Universidade de São Paulo
Instituto de Física de São Carlos

XIV Semana Integrada do Instituto de
Física de São Carlos

Livro de Resumos da Pós-Graduação

São Carlos
2024





SIFSC 14, 14 a 18 de outubro 2024, São Carlos-SP

27

Broadening the 1.53 µm emission bandwidth in Er3+-doped
tellurite glasses from plasmonic structures
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The Er3+: 4I13/2 → 4I15/2 emission band, centred at 1.53 µm, exhibits a wide bandwidth corresponding to
the conventional optical communication window (C-band). (1) Several efforts were made to increase its
bandwidth, e.g., co-doping with different rare-earth ions. (2) Nevertheless, this further complicates the
dynamics of transitions between these rare-earth ions. Alternatively, the addition of metallic nanoparticles
can be incorporated, but controlling the nanoparticle size and shape remains a significant challenge.
(3) This research shows a bandwidth increment (about 70%) of the 4I13/2 → 4I15/2 emission band in
Er3+-doped tellurite glasses via surface plasmon- Er3+ coupling. Four nanostructures were fabricated,
which consisted of an array of 8×8 square nanorods (width of 500 nm) varying their separation distance.
Micro-luminescence spectroscopy was carried out to measure the reflection spectra under 980 nm
excitation for the different nanostructures. The FWHM of the 4I13/2 → 4I15/2 emission band centred at
1536 nm calculated for the bulk glass is 60 nm, and the obtained with the nanostructures are 103 nm on
average, covering the S, C and L communication bands. Such increment is ascribed to the population of
the Stark levels of the 4I13/2 and 4I15/2 states due to the local field enhancement generated by the surface
plasmon-Er3+ coupling. Further, varying the separation distance between the nanorods, the Stark levels’
relative intensities vary, but the FWHM remains constant. Our system offers a straightforward approach
to broadening the bandwidth and pioneering new directions in engineering Er3+ near-infrared emission
performance at the nanoscale.
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