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Abstract In order to explore the comprehensive characteristics of the linewidth of the lasers, the theoretical analysis of
the linewidth of the wavelength-tunable narrow linewidth lasers is carried out. In this paper, the delayed self-heterodyne
measurement system based on the non-equilibrium Mach-Zehnder interferometer structure is built to investigate the steady-
state and dynamic linewidth characteristics of wavelength-tunable narrow linewidth lasers. In order to balance the speed
and accuracy of linewidth measurements, linewidth tests at different receiver bandwidths are implemented. For the
linewidth spreading problem arising from continuous laser wavelength tuning, the linewidth measurement error is
compensated by controlling the stepping amount while maintain the stability of the output power. This study can not only
improve the study of laser linewidth characteristics, but also has important significance for the study of optical frequency-
domain reflectometry technology.

Key words lasers; narrow linewidth lasers; linewidth measurement; delayed self-heterodyne method; beat frequency
method
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WTL: wavelength-tunable laser;
0C: optical coupler;

OFD: optical fiber delay,

AOM : acousto optical modulators;
PD: photodetector;

SA: signal analyzer;

150 isolator
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Fig. 1 Experimental system for the optical fiber delay self-heterodyne linewidth measurement
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Fig. 3 Power spectrum and Lorentz fitting curve collected by

signal analyzer
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Table 1 Measurement results of steady-state linewidth

Av /kHz

Line width /dB Lorentz fitting

Measurement of SA

value
—3 725.00 720. 80
—10 408. 33 467.13
—20 212.00 232.24
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