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Photonic Microwave Notch Filter with Negative Coefficient
Using Reflective Semiconductor Optical Amplifier
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ABSTRACT

We propose and experimentally demonstrate a photonic microwave notch filter with a negative coefficient. The
negative coefficient is obtained by using cross gain modulation (XGM) in a reflective semiconductor optical
amplifier (RSOA). When the RSOA is operated in saturated region, the signal carried on the pump wavelength is
inversely copied to the probe wavelength by the XGM effect, showing a negative coefficient. Time delay
between pump signal and probe signal is provided by single mode fiber (SMF) with wavelength dependent time
delay. The proposed microwave notch filter shows notch dips of more than 35.1 dB and free spectral range
(FSR) of about 380.6 MHz.
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LD: laser diode, PC: polarization controller, EOM: electrooptic modulator, EDFA: erbium-doped fiber
amplifier, VOA: variable optical attenuator, CIR: circulator, RSOA: reflective semiconductor optical
amplifier, SMF: single mode fiber, PD: photo-detector, E-AMP: electrical amplifier
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