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Characterization of a tunable optical filter based on
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Abstract: The optical cavity has been recognized as a basic and important element in areas of laser science,
such as nonlinear optics, quantum optics, and optical frequency standards. Among these applications, the optical
cavity can be used as a low-pass filter for laser noise or band-pass filter to select specific spectral component.
Based on the mechanism of cavity secondary resonance, a tunable hybrid optical filter combined low-pass noise

and band-pass spectral filtering for femtosecond lasers was proposed and its filtering characteristics were studied
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experimentally. Here, the cavity was stabilized in one main and three secondary resonance peaks with the
Pound-Drever-Hall (PDH) technique and then the relative intensity noise (RIN) and optical spectra were recorded
and analyzed. The experimental results show that, the tunability of the cavity-based filter can be identified by
their different attenuations, which vary from 16.1 dB to 11.5 dB, of the relaxation oscillation peak in the laser
RIN, along with the 3 dB bandwidths of the spectral filter tuning from all-pass to 2.30 nm under different
resonance conditions. The realization of the cavity-based tunable optical filter would help to find more

applications in fields with femtosecond lasers.
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