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Measurement of 2.52 THz back scattering in different

roughness paraboloid

Fan Changkun, Li Qi, Zhao Yongpeng, Chen Deying

(National Key Laboratory of Science and Technology on Tunable Laser, Harbin Institute of Technology, Harbin 150080, China)

Abstract: Terahertz back scattering properties is a very important index to represent the target’s scattering
ability of terahertz. Paraboloid occupies an important position in practical applications, but the
correlational studies on 2.52 THz target back scattering properties still remain untouched so far. The back
scattering measurement experiments on paraboloid with diameter of 50, 60, 70 and 80 mm based on
measurement system were conducted. The roughness of paraboloid was 3.2, 6.3, 12.5 pum and so on. The
MATLAB software was used to deal with the data and the target back scattering properties curve was
got. The controlling variable method was used to study size and roughness effects of target terahertz back
scattering properties. Target back scattering properties curve dropped slowly as it grew in size, and the
lug boss nearby 3° was becoming more and more obvious. The signal waveform of measuring angle edge
was observed by the oscillograph which proved the signal was available. Back scattering experiment
results show that the maximum measurement dynamic range is 22 dB and the maximum measurement
error is about 0.15dB.
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Tab.1 Different roughness paraboloid maximum

and minimum with diameter 50 mm

Roughness/pm 1.6 3.2 6.3 12.5
Max/dB 8.8872 7.7131 8.422 4 6.656 3
Min/dB -4.2254  -4.2885 —4.289 -4.2531

Max error/dB 0.1155 0.1080 0.116 5 0.1269

A:0.00s A:0.00 V

@:-173ms  @:-80.0 mV
Chl frequency
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low resolution
Chl peak-peak
532 mV
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Fig.5 Oscilloscope signal waveform of 6°
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Fig.6 Different roughness paraboloid scattering properties curve

with diameter 60 mm
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Tab.2 Different roughness paraboloid maximum

and minimum with diameter 60 mm

Roughness/pum 3.2 6.3 12.5
Max/dB 15.462 14.867 15.051
Min/dB -2.111 -2.094 -3.432

Max error/dB 0.129 0.155 0.123
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Fig.7 Different roughness paraboloid scattering properties curve

with diameter 70 mm
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Tab.3 Different roughness paraboloid maximum

and minimum with diameter 70 mm

Roughness/pm 3.2 6.3 12.5
Max/dB 18.189 17.242 16.869
Min/dB -2.724 -2.969 -2.533

Max error/dB 0.110 0.100 0.093

Ra A 3.2 pm (19049 TH 7 B KA R 18.189 dB,
Ra & 6.3 wm [ 49 180 (%) 55 K 4 17.242 dB, Lt
Ra3.2 pm M KAE/NZ) 0.9dB, Ra M 12.5 um 1l
Wyt 8 KAE N 16.865dB, Fb Ra6.3 wm 1) KA/
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Fig.8 Different roughness paraboloid scattering properties curve

with diameter 80 mm
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Tab.4 Different roughness paraboloid maximum

and minimum with diameter 80 mm

Roughness/pm 3.2 6.3 12.5
Max/dB 19.579 18.729 17.950
Min/dB —2.347 —2.485 -2.114

Max error/dB 0.100 0.100 0.118
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