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Abstract: This paper gives overviews of several typical advanced detecting and imaging technologies for terahertz radar.
Firstly, the history of terahertz radar technology is reviewed, and the challenges encountered in the application process are
illustrated. Secondly, for five typical advanced detecting and imaging technologies, namely, single-photon detection, Rydberg
atom detection, coded-aperture imaging, vortex micro-motion detection and intelligent information processing, the
backgrounds, basic principles and advantages are expounded in depth. Lastly, the main achievements of this paper are
summarized. These advanced techniques may have the potential to provide feasible approaches to break through the
bottlenecks of the detection range and system design of terahertz radar, and further to promote the innovation and development
of the detection mechanism, methods, devices and systems of terahertz technology. In the end, it is expected to provide key
technical supports for the development and applications in fields such as the battlefield reconnaissance, precision strike and
remote air defense early-warning.
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Table 1 The developing process of THz radar system at home and abroad (2021)

Ay WA 5 TR 24 PR

1988 S T pEIE SE R 215 GHz YRR T Ik ik
1991 FEIE W EE T 24 B¢ 225 GHz M Tk 2 i i & ik
1993 KE STL LT IMEI AR TR I8

2007 f# [ FGAN-FHR COBRA-220 220 GHz Hi 725 ik
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2010 25 STL 2.408 THz TQCL ik

2011 i TREYIEBIEBE 140 GHz HLF2- ik

2012 [ AR BT BE 670 GHz AP 22Tk

2012 HLFRHE KA 220 GHz HLF2# 1k

2012 TRHBEHL T AT 200 GHz HiDEHl F44ik

2013 %5 FGAN-FHR MIRANDA-300 325 GHz i 7*¢ ik
2014 HLFRHE K% 330 GHz HL F2# 1k

2014 KK TeraSreen )G A

2015 FE B RHE A 220 GHz 375 6

2016 [ TR PR 5T B 340 GHz LR

2018 RURT Bt 23 IR 2 U A AL AR 36

2 EnlA, EATE NS MIFSRHUART K% R INBOARSAE R H A, A T RETHR, s 7 BBtk
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HESMGF, (HCHERF Table 2 The comparison of THz solid-state devices at home and abroad (2021 )

T E—E 2. B AR FEHE R S M T FEI GO
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100 GHz LI FAbF7=ip . B TAEM® 1 THz (Gain=9 dB) 0.3 THz ( Gain=15 dB)

FHBEE . 100 GHz~300 GHz ) M e fﬁfﬁz 11 dB@0.85 THz 11 dB@0.3 THz
R N IR B TAEAR 1 THz 0.3 THz

Ho i A BB B IR iyt D% 0.93 mW@0.85 THz 3 mW@0.3 THz

300 GHz A EMIBAL Tk | mW@0.85 THz 10 tW@0.85 THz

SEBYEE . ENAMN IR ZLIE GESY b SIS 1 mW@1 THz W B @1 THz

S S T 35 2, 5 uW@2.67 THz ¥ T @2 THz

B 2 e 5 2% 5 A 1 2770 K@0.87 THz %i%géggég; TTI:IZZ

R, Kb Esesy  RERMTRNG OWREEE O Coovaistn,  MEMRHE@ TH
. RGELLEAF S AT 9000 K@2.5 THz 4 TARIE @3 THz
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Fig.2 Resonant transitions between Rydberg states in the THz band*’!
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(a) Diagram of the imaging setup (b) Imaging results of the metal mask
B3 AFEZRRETFRMERLGERMED

Fig.3 THz imaging at ultrahigh speed based on Rydberg atom'*
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Fig.4 The principle of detecting THz wave based on Rydberg atom
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