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Advances in Research of Terahertz Radar Cross Section Measurements
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Abstract Terahertz radar cross section (RCS) measurement is one of the most important techniques in terahertz
applications. By using terahertz sources, the RCS of the targets and scale—models at terahertz band can be obtained,
through which RCS of the full size targets at microwave band can also be calculated. Based on the definition of RCS
and general requirements in the experiment, the main results of the terahertz RCS measurements abroad are
provided. Three kinds of measuring facilities and targets and some typical measuring results are also emphasized. In
the end, the characteristics in work frequency, size and miniaturization of targets and something else related when
using terahertz time-domain spectrums system of femtosecond laser pumped crystal, inverse synthetic aperture radar
system of CO, laser pumped terhertz laser and coherent detection system with signal synthesizer are analyzed
respectively. too. It helps to provide reference for the development of terahertz RCS measurement technology in our
country.
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Table 1  Summary of the terahertz RCS measurement research

Country year THz source Frequency /THz Measurement objects
THz emitter pumped 3 mm-diameter aluminum-oxide cylinder
USA 2000 0.2~1.4 , . ,
by a femtosecond laser 6. 36 mm-diameter aluminum-oxide sphere

THz emitter pumped
Germany 2009 0.3,0.5,1 15 mmX 15 mm metal plate
by a femtosecond laser

THz emitter pumped .
Denmark 2010 0.1~2 5~10 cm airplane scale-model (1:150)
by a femtosecond laser
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Country year

THz source Frequency /THz

Measurement objects

0. 35 Cube(1 inch) (1:35)
0. 585 Plate scale-model(1:16. 7)
USA
Two CO, pumped gas lasers Rectangle box(1:58.5)
1993~2010
Military vehicles scale-model (1:16)
1.56 Tank scale-model(1:16)
0.16 Seven absorbing materials(61 cmX 61 cm)
USA Tank scale-model(1:16)
Signal synthesizer
1996 ~2010 0.24 Flat disk, Dihedral
0.524 Tank scale-model(1:16)
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