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Abstract; Near-infrared luminescence origin of Bi-doped amorphous silica thin film is discussed by
the XPS characterizations and selective PL. measurements. The nature of the near-infrared emission
in amorphous silica thin film is considered as both the transition of Bi* ions from *P, to *P, and the
transition of Bi’ from °D,,, to *S,,,. Further, the confined crystallization growth strategy is designed
for fabricating uniform-size Au quantum dots embedded in Bi-doped silica thin film. Through con-
trols of the doping amounts of Au ions, the NIR emission of Bi ions in silica thin film can be wave-
length-tunable and enhanced by nearly 300% on the optimum Au ions doping amount. The thick-
ness of thin film is 90 nm and the formation of Au quantum dots with different average sizes and
number densities have been confirmed by the high-resolution TEM images. Temperature-dependent
PL emission spectra suggest parts of Au ions may play a role of eliminating hydroxyl groups, which
gives rises to greatly enhanced PL intensity in the near-infrared region. We anticipate that both
greatly enhanced and wavelength-tunable NIR luminescence and discussion of luminescence origin

would shed light on future research of Bi ions-doped luminescent materials.
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Fig. 1 Cross-sectional TEM characterization of Bi-doped

amorphous silica thin film
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doping amounts
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Fig.4 Cross-sectional TEM images of amorphous silica films doped without Au ions(a), with 5% (b) and 10% (c¢) Au ions,
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Fig.6 Temperature-dependent PL integrated intensity in the near-infrared region of 5% Bi ions-doped silica thin films versus the

reciprocal temperature. (a) Samples without Au ions. (b) Samples co-doped with 10% Au ions. Each insert illustrates

the In(1,/I(T) - 1) as a function of 1000/7 for guiding the Arrhenius fitting.
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