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Abstract: Terahertz band is located between infrared and millimeter wave in the electromagnetic
spectrum, which shows a good application prospect in space science and technology. Meteorological,
atmospheric and deep space information can be obtained by space borne terahertz observation. It is
expected to realize TT&C without radio blackout interruption with terahertz link. Terahertz band is also
the optimal choice for realizing space network. Space borne radar systems in terahertz band are useful in
self-defense early-warning and midcourse ballistic targets tracking and surveillance.
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Tablel Communication systems in terahertz band

research organization time parameters characters
Technique University Braunschweig, Germany!™! 2004 25 kbit/s, broadband THz-TDS platform electrical controlled 2-dimentional electron gas modulation
: [17-18] 2004 . realized by high speed photo-electrical devices(UTC-PD) and
NTT Corporation,Japan 2006 10 Gbit/s,120 GHz, range >1 km InP high mobility devices, respectively
: . [19] o R commercial available, self adapting in different channel
ELVA-1 Company,Russia' 1 Gbit/s,96 GHz environments
Shanghai Institute of Technical Physics,CAS?" 2009 4.1 THz table top experimental Sy:;zméxglg highly integrated QCL
China Academy of Engineering!"! 2012 10 Gbit/s,0.14 THz, range 0.5 km 16 QAM, real-time demodulation and software demodulation
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Fig.6 Drawing of TT&C network based on near space platforms. The curve is
reentry trace, circles are coverage area of every node(triangle in the circle)
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Table2 Typical radar systems in terahertz band

research organization time parameters characters
Jet Propulsion Laboratory,USAF? I 2008-2010 120 GHz-670 GHz,resolution better than 1 cm all solid-state devices,scanning imaging
3 . . ISAR mode,FM-CW,all solid state MMIC devices,fast
FGAN-FHR/MHS,Germany"* 2007 220 GHz,bandwidth>8 GHz,resolution <2 cm mose ’ ins*l(;glinsga ‘ e
ELVA-1 Company,Russia'"! — 94 GHz,operation range 500 m,range resolution 5 mm commercial system available

[36-37] 2012 140 GHz,bandwidth>5 GHz,resolution 3 cm ISAR mode,microwave multiplier chain using as

China Academy of Engineering 2013 670 GHz,bandwidth 28.8 GHz,resolution 1.3 cm power source
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