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Line-width measurement of DFB laser based on frequency
shift delay self-heterodyning method

WANG Kening, LIU Yunlei, CHEN Haibin, GUO Zilong
(School of Opto Electronics Engineering, Xi’ an Technological University, Xi’ an 710021, China)

Abstract: In order to measure the line-width of distributed feedback (DFB) diode single mode semiconductor laser, novel
optical fiber self-heterodyne measurement scheme based on Mach-Zehnder interference structure was adopted and a set of all fiber
time-delay self-heterodyne measurement system was designed. After theoretical analysis, narrow band line-width measurement
system with time-delay fiber length of 900m, 3000m and 6000m was set up. A DFB single mode laser source with center
wavelength of 1550nm and nominal line-width of 800kHz was tested. The measured line-width values of laser were 951.566kHz,
832.471kHz and 802.221kHz respectively. The designed scheme is verified by simulation. The results show that, compared with
the simulation results, narrowband line-width measurement system with the length of 6000m is optimal, and its error is within

3% , which proves the rationality and accuracy of self-heterodyne interference principle. All fiber frequency shift delay self-

heterodyne method has advantages and practical value for measuring the line-width of DFB lasers.
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Fig. 1 Device diagram of beat test of laser line-width
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Fig.2 Time-domain image of monochromatic light
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Table 1

Linewidth measurement of light source with linewidth 800kHz at

different delay fiber lengths

L/m 300 600 900 1200 1500
v'/kHz  1414.325 1136.122 951.566  926.318  903.231
L/m 1800 2100 2400 2700 3000
v'/kHz 883.316  868.719  856.506  844.209 832.471
L/m 3300 3600 3900 4200 4500
v'/kHz 828.440  820.274  817.669  812.663 809.812
L/m 4800 5100 5400 5700 6000
v'/kHz 806.375  805.228  804.879  803.849 802.221
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Fig.3 Power spectral density curve of 900m simulation light source
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Fig.4 Power spectral density curve of 3000m simulation light source
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Fig.5 Power spectral density curve of 6000m simulation light source
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