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Polarization Imaging Detection Based on the Continuous Terahertz Wave
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Abstract Polarization imaging detection based on continuous terahertz (THz) wave is studied. THz real-time
polarization imaging system,which using the SIFIR-50 THz laser as radiation source and a NEC IRV-T0831C THz
imager as array detector, is demonstrated. According to the polarization characteristics from transmitted light of
the target, THz transmission images for three kinds of typical targets—metallic structures, watermark of cashes
and hidden objects—are obtained using the uncooled microbolometer THz camera. The Stokes vector images and
polarization images are calculated and analyzed. Experimental results show that THz polarization imaging not only
have the advantage of THz noninvasive imaging, but can also improve the performance of target recognition
effectively and maximize the differences between the images of different target objects.
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Fig.1 Schematic of THz real-time polarization imaging setup
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Fig.2 THz beam spot image captured by THz imager
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Fig.3 Photos of the experimental samples. (a) Hollow—out metal plate; (b) watermark “100” RMB; (c) key hidden in the envelope
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Fig.4 THz intensity images of the hollow—out metal plate at different polarization directions. (a) 0°%; (b) 45°; (¢) 90°; (d) 135°
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Fig.5 THz image of Stokes vector (a) I, (b) Q and (c) U of the hollow-out metal plate
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Fig.6 THz images of (a) linear polarization degree P, (b) linear polarization azimuth A and fusion image of

(c) P and its intensity and (d) A and its intensity
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Fig.7 THz intensity images of the watermark "100" RMB at different polarization directions. (a) 0° (b) 45°; (c) 90°; (d) 135°
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Fig.8 THz image of Stokes vector (a) I, (b) Q and (c) U of the watermark "100" RMB
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Fig.9 THz images of (a) linear polarization degree P, (b) linear polarization azimuth A and fusion image of (¢) P and its intensity

and (d) A and its intensity of the watermark "100" RMB
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Fig.10 THz intensily images of the key hidden in the envelope at different polarization directions. (a) 0°; (b) 45°; (c) 90°; (d) 135°
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