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Abstract

Knowing the high-resolution frequency responses, including magnitude and phase responses, are
of great importance for development, fabrication and application of high-fineness optical devices
and innovative photonics integrated circuits (PIC). Conventionally, optical vector analyzers
(OVAs) based on modulation phase-shift approach or interferometry approach measure the fre-
quency responses by sweeping the wavelength of a laser source. The resolution is usually larger
than 1.6 pm (e.g., 200 MHz at 1550 nm), which is too coarse to observe the fine structure of the
frequency responses of the high-fineness optical devices and innovative photonics integrated cir-
cuits. To achieve ultrahigh resolution measurement, OVAs based on microwave photonics
(MWP) technologies have been proposed and developed. The method can potentially achieve sub-
Hz resolution in theory and a resolution of 78-kHz has been experimentally achieved, but electri-
cal-to-optical and optical-to-electrical conversions are required to implement the electrical fre-
quency sweeping and to detect the phase and magnitude information in the electrical domain,
which limits the frequency measurement range, measurement accuracy and dynamic range. This
presentation gives a brief review of the recent progress in developing MWP-based OV As and the
prospective for different applications is discussed.
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