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Instantaneous Frequency Measurement Using Multi—-Step Approach
with High Resolution and Tunable Range
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Institute of Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China

Abstract A multi-step approach for instantaneous frequency measurement (IFM) with high resolution and tunable
range is proposed. A single laser source and filter—less architecture are employed too. The principle of optical
polarization modulation and polarization beam splitter are combined long with a polarization modulator and
polarization controllers to implement the process of loading and separating the microwave signal with identical
wavelength but different polarization dimensions. By controlling the dispersion parameter of single mode fiber, a
wide measurement range is achieved. Taking advantage of the dispersion— induced power fading effect, a
monotonically decreasing ficr can be obtained by calculating the ratio of the microwave power via the photodiodes.
Besides, by adjusting polarization angle or bias voltage, this approach can be applied to multi-step frequency
measurement, thus it will lead to high measurement resolution for specific frequency. A frequency measurement
range of 2~17.3 GHz with a measurement resolution of +0.15 GHz is obtained.
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Fig.1 Schematic setup of IFM system with single source and no filters
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Table 1 Parameter setting

o /rad Range /GHz
0.02m 2-5.4
0.05m 2-8.6
0.1m 2-12.2
0.15m 2-14.9
0.2m 2-17.3
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Fig.2 (a) Power fading functions (P, and P») and ficr at 0=0.027; (b) ficr under different polarization angles corresponding to Table 1
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Table 2 Parameter setting

o /rad Range /GHz
0.02m 2~6.7
0.05m 2~10.3
0.1m 2~13.4
0.15m 2~15.1
0.5m 2~17.3
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Fig.5 Simulated and calculated results. (a) Power fading functions (P, and P) and ficr at 0=0.02 r;

(b) ficrunder different polarization angles corresponding to Table 1
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