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Abstract; Terahertz( THz) real-time imaging is a promising field in most of THz technologies. It has lots of
features such as fast imaging, high-resolution imaging, etc. The imaging system based on THz quantum-cas-
cade laser( QCL) is one of the most important THz imaging techologies. This type of imaging system has a u-
nique advantage in applications with the features of small size, light weight, and high SNR. In this paper, the

research progress of THz QCL and the related real-time imaging system are mainly presented. A hyper-hemi-

75 H 83 :2016-09-19 ; {&1T H#5 :2016-10-12

EEW A : H KGR R TR (973 11H4)) B B35 H (No. 2014CB339803 ) 5 |8 52 F AR Bl -3 ¢ By 5T H (No.
61131006, No. 61321492, No. 61575214 ,No. 61405233 ) ; %Ekﬂ%&%ﬁiﬁ%%ﬁ%rﬁﬁﬁjﬂﬁ H ( No.
2011YQ150021) ; i [E AL T TR s h R8T A B E BR-a AR K TR - i B okt AR BT
BAIH L K T RkR 4 AR 22 514 (No. 14530711300, No. 15DZ0500103 )
Supported by National Program on Key Basic Research Projects of China( No.2014CB339803 ) ; National Natural
Science Foundation of China ( No. 61131006, No. 61321492, No. 61575214, No. 61405233 ) ; Major National
Development Project of Scientific Instrument and Equipment( No. 2011YQ150021 ) ; Hundred Talent Program of
the China Academy Sciences; International Collaboration and Innovation Program on High Mobility Materials En-
gineering of the Chinese Academy of Sciences, and the Shanghai Municipal Commission of Science and Technolo-

gy (No. 14530711300, No. 15DZ0500103 )



5513 R B, A5 BT OB 2% T SR O AR Y S USRI ok i 69

spherical high-resistivity silicon lens is used to improve the beam quality of THz QCL. Then a quasi-Gaussian
light beam is acquired in imaging system. A THz real-time imaging system is constructed by employing a two
dimensional wobbling mirror to eliminate the interference of the THz light. A beam spot size of 45 mm x 30
mm for single frame imaging is obtained. The real-time imaging for blade and tablets is demonstrated with a
resolution better than 0. 5 mm. Finally, the improvements of the source, optics, and detector array of the sys-

tem and the imaging effect are summarized. The application prospect in material analysis and bio-medical ima-

ging as well as the future trends of the real-time imaging system are discussed.
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Fig.1 Schematic diagram of working principle of tera-

hertz quantum-cascade laser
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Fig.3 Pencil letters written on inside of paper security

envelope at visible frequencies. (a) Terahertz
transmission mode, (b)one frame, and (c)ter-
ahertz reflection mode. (d) Visible frequency
thumb print and ( e) terahertz reflection mode

image of thumb'"’!
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Fig.5 Comparison of the returning light through the reflecting mirror at terahertz, longwave infrared and visible frequencies

(a) without black smoke, (b)with black smoke'*!
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Fig. 6  Real-time THz microscope imaging of human

hair(a) and ethanol and water(b) "
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Fig.7 Beam pattern of the terahertz light emitting from

a single facet metal waveguide with an off-axis

parabolic mirror
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Fig.8 Real-time imaging of human hair and metal wire

without(a) and with(b) two dimensional wob-

bling mirrors™*’
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Fig.9  Two dimensional energy distribution of quasi-

Gaussian THz light beam collimated by a hy-

per-hemispherical high-resistivity silicon lens
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