Single-Frequency DFB Laser based on High-Yb-doped photosensitive fiber
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Single-frequency fiber lasers are one of the important tools in number of applications (first of all - lidars). Laser based on distributed feedback (DFB) resonators are most suitable for mass production due to reduction of fabrication steps (only single (-shifted fiber bragg grating should be fabricated) and guarantee of operation in single-frequency regime. To date lack of such lasers was coursed by absence of highly Yb-doped photosensitive fibers. Recent progress in development of highly Yb-doped silica-based fibers [1, 2] open new possibilities in development of DFB Yb-doped fiber lasers. Home-made highly-Yb-doped photosensitive fiber with ability to maintain polarization was used in the current work. A record-short (10 mm in length) DFB laser operated near 1064 nm was fabricated by direct whitening of fiber Bragg grating in the active fiber.  Scheme of the laser is shown in Fig.1 (upper insert). Single-mode pump diode (Pump), was coupled to DFB resonator based on active fiber using polarization maintaining single-mode pump and signal combiner (WDM). Output signal was passed through WDM. Full power generated by DFB laser (see Fig.1) and polarization extinction ratio of more than 23 dB were measure just after WDM. To measure output spectra (see bottom insert to Fig.1) we added polarization-maintaining Isolator. Linewidth was found to be smaller than resolution of optical spectrum analyzer (0.02 nm), which confirm the operation of the laser in single-frequency regime (according our estimations distance between own modes of the resonator, i.e. between polarization modes was of about 0.2 nm).
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Figure 1. Dependence of output single-frequency signal power on pump power. Upper insert: scheme of DFB fiber laser; bottom insert: output spectrum of the DFM fiber laser.
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