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Abstract Terahertz waves have a wide range of applications in biology and hazardous explosive detection, but they suffer
limitations in imaging owing to the sensitivity of the corresponding detectors. Herein, we demonstrate a self-mixing
coherent imaging system with a terahertz quantum cascade laser. We achieve imaging with a large depth of field in the
terahertz band by combining the holographic imaging technology and self-mixing interferometric measurement. We imaged
an area of 2 pair line per millimeter on a resolution board in the off-focus plane in two dimensions using a feature like self-
mixing of a transceiver. We obtain the same image contrast as that on the focal plane when the imaging plane is 56 times
the wavelength offset.
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Fig. 1 Three mirror model of self-mixing
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Fig. 2 Imaging schematic of self-mixing interferometer
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Fig. 4 Appropriate imaging area selected by simulation of spot size. (a) Simulation of FWHM varing with propagation distance when

deviating from the focal plane (z=0); (b) image of 1-1 on resolution board by optical microscope
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Fig. 5 Scanning and reconstruction results for 1-1 along x axis. (a) Amplitude under each off-focus plane; (b) reconstruction results

under each off-focus plane; (¢) result comparison on the focal plane; (d) result comparison on plane 2 mm away to focal plane;

(e) result comparison on plane 4 mm away to focal plane
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