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0.67 THz high resolution imaging radar

CHEN Zhang"", ZHANG Jian"", ZHOU Chuan-ming’
(a.Institute of Electronic Engineering; b.Terahertz Research Center, China Academy of Engineering Physics,

Mianyang Sichuan 621999, China)

Abstract: A 0.67 THz imaging radar is designed and constructed by using Frequency Modulated
Continuous Wave(FMCW) technique. The peak output power of the transmitting signal is about 1.2 mW
with a bandwidth of 0.66 THz-0.688 8 THz, which is attained by using a X 24 frequency multiplication
chain fed by a Ka-band 27.5 GHz-28.7 GHz linear frequency-modulated input source with 2 W driving
power. After reflecting, the received signal is de-chirped by a x 12 multiplier chain pumping Subharmonic
Receiver Mixer(SHM) to get a 2.4 GHz IF signal. With an operating bandwidth of 28.8 GHz, the range
resolution of terahertz radar is about 1.3 c¢m after calibration procedure compensating for signal distortion
from radar waveform nonlinearities. Experiment results demonstrate the high resolution imaging ability of
terahertz radar.
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Fig.1 0.67 THz radar architecture and operation principle
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Fig.2 Integrated 0.67 THz experimental radar
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Tablel Parameters of the 0.67 THz radar for imaging experiment

parameter value parameter value
RF frequency 0.675 THz band width 28.8 GHz

signal mod LFM PRT 125 ps

pulse width 100 ps transmit power 1 mW
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Fig.3 Calibration and imaging scenes for 0.67 THz radar
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Fig.4 Imaging results for point like target after first calibration
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Fig.5 Imaging results for point like target after second calibration
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Fig.6 Imaging results for two corner reflectors(spacing 1.3 cm)

6 Wiffi A R SE S (AIEE 1.3 cm)

3 4ie

WETE R 2% B IR, SRR G AR B Sy, ATUHAE T —F& 0.67 THz UG HIXLR 5, R
LR PE VR Sk T AR R, RSHE DA ik #] 28.8 GHz, IR 1 mW, &R AELMER IE S AR 535 1 m] ik 5
Lem Zidy, ik 7 OB 2% 8 I8 9B 2 B 90, [l I O RO 2% v 0 9 AR A 4 2 s D00 L G ot G 00 25 D TR S )37
P T HOR S, BATT R B R TS . RGO R A e — R WY RV, LE R oY B D5 T, BT B B
9 0.52 cm(X )i 28.8 GHz 47 95 ), 1M LI 25 R HABIL S 1.3 om, 43 J1 03— D4R J 0 75 I 515 5 1 T 2k L AR
% HR T IC TiC 8 Bk A Oy T AT kot TE RS ARLMERIE T, FOETRJT AR TRARE, TR S 55
ML R 13 dBe Zefv, A T IRARSEME, HEAT T ORKCIE, B 55 LU R AR 2 23 dBe, {HIR I EMIEE A 1 cm
JESER] 1.3 em, AR HEFEML, R RRE S B RIETT .

S & Uk

[ 1] Sheen D M,Hall T E,Severtsen R H,et al. Standoff concealed weapon detection using a 350 GHz radar imaging system[C]//
Proceedings of SPIE,2010. United States:DA Wikner and AR Luukanen, 2010:8-12.

[2] Essen H,Lorenz F,Hantscher S,et al. Millimeterwave Radar for Runway Debris Detection[C]// Proceedings of TIWDC/ESAV'11,
2011. Capri:[s.n.], 2011:65-68.

[3] Iwaszezuk K,Heiselberg H,Jepsen P U. Terahertz radar cross section measurements[J]. OPTICS EXPRESS, 2010,18(25):
26399-26408.

[4] Cooper K B,Dengler R J,Chattopadhyay G,et al. A high-resolution imaging radar at 580 GHz[]J]. IEEE Microwave and Wireless
Components Letters, 2008,18(1):64-66.

[5] Cooper K B,Dengler R J,Llombart N,et al. Penetrating 3-D imaging at 4 and 25 meter range using a submillimeter-wave
radar[J]. IEEE Transactions on Microwave Theory and Techniques, 2008,56(12):2771-2778.

[6] Cooper K B,Dengler R J,Llombart N,et al. THz Imaging Radar for Standoff Personnel Screening[J]. IEEE Transactions on
Terahertz Science and Technology, 2011,1(1):169-182.

[7] WegC A,Spiegel W V,Henneberger R,et al. Fast Active THz Cameras with Ranging Capabilities[J]. Journal of Infrared
Millimeter and Terahertz Waves, 2009,30(12):1281-1296.

[ 8] Danylov A A,Goyette T M,Waldman J,et al. Terahertz inverse synthetic aperture radar(ISAR) imaging with a quantum cascade
laser transmitter[J]. OPTICS EXPRESS, 2010,18(15):16264-16272.

[9] Gu Shengming,Li Chao,Gao Xiang,et al. Terahertz aperture synthesized imaging with fan-beam scanning for personnel
screening [J]. IEEE Transactions on Microwave Theory and Techniques, 2012,60(12):3877-3885.

[10] ZE5 R PR, BKAE 4. KR 25 i 4 B 00 B ik UG B A AR (D). SRBOG SR F 3R, 2012,24(1):7-9. (CAI Yingwu,
YANG Chen,ZENG Genghua,et al. Experimental Research on Imaging Technology for High Resolution Terahertz Radar
System[]J]. High Power Laser and Particle Beams, 2012,24(1):7-9.)



513 BMWHE. 0.67 THzBE S WHHRIGEEIE 11

EEE .

B (1981-), 5, WdL&REMET A, 1H
T, BRSO, FEBEHRE TS b R 4% Ik K
Ji 14 4 K .email:chengbinbin@tsinghua.org.cn.

#  BR(1983-), B, WEKTHRITE A, W+, By
B, BB DT IR RS S AL

BEK1971-), B, WKW A, Bt B,

BR o HE(1982-), 5, WAL E A, WA, RBIFFR
R, EENF MEMS BRI

BER1941-), B, AR, AR, BFE R,
B ONE NP RS T C AN N ¥ & N

L fm(1982-), B, WIESRILTA, i
WHeFs A, BYEBESE B, B0 N Rk
AR5 A5 = b 2.

B H8(1983-), B, Wb FEH A, ML,
F BT T 18] R S RS

B #W(1985-), B, EERWEILA A, Wit
Bh PR SE 61, EEWRIE 7 A KR %% 5 g8 K A

PP (1973-), B, WEZEEN, wHiit,
BIAEEE 0t , EEMNF M HE AR,

ik f(1968-), B, HERMKMEAN, H+
SN, B R, EEMNF KGR AR,



