Optical properties of Ce-doped silica fiber
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Silica-based luminescent materials have gained significant attention over the last several years primarily to be
used under integrated photonics. In this context Ce-doped silica are particularly interesting due to their potential
to be used as Si-based light emitting sources [1]. In this work we have prepared a Ce-doped silica fiber that is
drawn from a preform which is prepared using standard MCVD technology. In this work we study the spontaneous
lifetime and fluorescence parameters of a Ce-doped silica fiber when pumped with 405 nm continuous wave laser.

The measurements of the spontaneous emission lifetime were implemented in frequency domain by use of the
HF2LI 50 MHz lock-in amplifier (Zurich Instruments AG, Switzerland). The fluorescence emission has been
excited by 405 nm laser diode and registered in spectral range of 540 nm - 700 nm by use of the scanning
monochromator and PMTSS photomultiplier. For that purpose the intensity of excitation radiation was sinusoidally
modulated with constant pump modulation factor. This approach allowed us to analyse the decay curves of
synchronously detected intensity of the fluorescence intensity and plot its dependence on modulation frequency
and the wavelength emission (fig. 1a).

In previous studies it was reported that lifetime T for Ce-doped silica can be assessed between 30 and 80 ns
[2,3]. Our analysis of the modulation depth of the emission radiation has revealed two components of spontaneous
emission with lifetimes T, and t. respectively. The assessed dependence of the two parameters on emission
wavelength is presented in figure 1b. It should be noted that the . can be explained by the energy level diagrams
of Ce-3MR local structure model [3].
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Fig. 1 An example of the dependence of the synchronously detected intensity of the fluorescence on modulation

frequency and the wavelength emission (a); dependence of the lifetimes t1 and t2 of spontaneous emission on
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