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Research on laser self-mixing interference characterization
technology of terahertz blazed grating
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Abstract: This study presents the design, fabrication, characterization, and testing methodology of a reflective blazed
grating operating in the Littrow configuration. The grating, fabricated via mechanical ruling with a sawtooth profile,
was characterized using a terahertz quantum cascade laser combined with self-mixing interferometry. Non-contact mea-
surements yielded a grating constant of 84. 89 pum and a blaze angle of 24. 9°, with performance metrics including an an-
gular resolution of 0. 117 rad/THz and a peak diffraction efficiency of 71% within the terahertz band, consistent with the-
oretical predictions. By directly resolving grating parameters through laser feedback signals, this method significantly
improved measurement speed compared to conventional approaches, demonstrating potential for real-time dynamic char-
acterization of grating devices.

Key words: electronic science and technology, reflective blazed grating, self-mixing effect, terahertz quantum

cascade lasers
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Fig. 2 The variation of intensity with the number of grating slits and incident angle in blazed grating: The diffraction intensity

(logarithmic representation) of the grating with the angle of incidence at the number of grating slits (a) 400; (b) 500; (¢) 600 and

(d) 900; (e) Diffraction intensity with incident angle at different incident frequencies at N=600, where each curve represents a fre-

quency
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Fig. 3 The relationship between incident angle and intensity with frequency in a blazed grating: (a) The relationship between the

frequency and the incident angle of the blazed grating. The inset shows the intensity as a function of the angle of incidence in the

range of 2 - 5 THz; (b) As the angle of incidence was 25°, the diffraction intensity difference between different frequencies
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Fig. 7 Structural parameters and reflection efficiency measurements of blazed grating: (a) Measurement of grating structural pa-
rameters, where the blue dots represent experimental data and the red curve represents theoretical simulation data. The inset shows
the normalized mode intensities at different frequencies at different angles of incidence; (b) The reflection efficiency of the grating

in the terahertz band, where the black squares are experimental measurements data and the red symbols are the standard deviation
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