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Abstract: For study the characteristics of terahertz radar scattering cross section, by building a low -
frequency terahertz radar test system, and with the help of standard target method, experiments and
research work about terahertz radar scattering cross section of rough aluminum plate were carried out.
The experimental results show that: In the small angle scattering, terahertz radar scattering cross section
changes much obviously with the increase of the scattering angle; But when the scattering angle is more
than 5°, terahertz radar scattering cross section varies with the scattering angle tends to be slow; And
when the scattering angle is more than 12°, the detection signal strength attenuation cannot be measured.
The phenomenon that microwave radar scattering cross section size changes with the angle of scattering
while acuteness oscillation does not appear in the testing of terahertz radar scattering cross section.
Comparison of the test results with the same size of microwave and laser radar cross section, it can be
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the concluded:In the vicinity of 0°,

the magnitude of terahertz radar scattering cross section is two

orders lower than the same size microwave radar scattering cross section, but is an order higher than the

same size laser radar scattering cross section.
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Fig.1 Experimental system block diagram aboutTerahertz radar cross

section
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Tab.1l Measurement data about ball-type standard

scattering cross section of rough alumimum

I KL R S 0.60m, HAErAL KFzz 6 EHAE N Signal type Output voltage/mV V(;Ll\t\;zgg;v
52mm, orobe i [ 0479 0181 0193 0183 0185  0.189
rope signa
R b 4 25 | I ok 26 kL RS | 248 a= % 0188 0193 0196 0203 0.188

15.0 mm Eg%}%%;ﬁ{@ﬁkﬁﬁﬁﬁﬁﬁgjékﬁ%% Noise signal 0.099 0.100 0.102 0.101 0.103 0.101
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Tab.2 Measurement data about round flat standard scattering cross section of rough alumimum

Scattering angle 8 0° 1° 2° 3° 4° 5° 6° 7° 8° 9° 10° 11° 12°
3.260 1.654 0.366 0.216 0.114 0.160 0.118 0.145 0.124 0.143 0.139 0.140 0.130
3.277 1652 0.360 0.196 0.116 0.153 0.124 0.147 0.126 0.135 0.145 0.131 0.141
Output voltage/mV  3.286 1.673 0.368 0.210 0.120 0.158 0.122 0.154 0.120 0.128 0.135 0.124 0.132
3.278 1.656 0.364 0.198 0.118 0.157 0.120 0.150 0.128 0.138 0.141 0.132 0.140
3.282 1670 0.366 0.212 0.116 0.154 0.126 0.152 0.122 0.132 0.139 0.130 0.131
Average value/mV  3.277 1.661 0.365 0.211 0.117 0.157 0.122 0.150 0.124 0.135 0.140 0.131 0.135
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Fig.3 Measurement curve of terahertz radar target scattering cross

section on rough aluminum flat
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Fig.4 Theoretical curve of microwave radar cross section on metal plate
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