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Radiation source and scattering characteristics analysis of space-borne
terahertz cloud radar
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Abstract: The important influence of cloud on climate change, and the common remote sensing
method of cloud measurement are introduced, then the absorption spectra of THz wave and the scattering
characteristics of cloud particles are studied. By comparing with the traditional cloud detection technology,
the advantages of space-borne terahertz cloud radar are analyzed. Finally, the feasibility analysis of the
radiation source for space-borne terahertz cloud radar is presented.
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Fig.3 Scattering phase functions of three kinds of cloud particles in different frequency bands
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Fig.4 Absorption cross section and backward scattering cross section of three kinds of cloud particles in different frequency bands
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Fig.5 Vertical observation of lidar and millimeter wave radar Fig.6 Vertical profile of stratocumulus and fog radar reflectivity
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Tablel Comparison table of THz and millimeter-wave cloud radar
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effective radius of cloud particle the precision at 215 GHz is increased by 20% than that at 94 GHz

detection sensitivity it is increased by 14.4 dB when output power is decreased by 12.2 dB
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Table2 The comparison table of THz radiation source
style of THz source domestic specifications abroad specifications volume
Gyrontron 220 GHz@3 kW peak power 650 GHz@16 kW peak power big
frequency 1 THz-3 THz, Pulse power 24 kW—
FEL 171 kW, average power 10 W frequency 0.12 THz —4.8 THz, pulse power 500 W-5 kW huge
Carcinotron average power 360 GHz@4 mW average power 1 THz@20 pW, 0.1 THz@100 mW small
QCL 3.09 THz@9.4 mW 3.5 THz@20 mW small
folded waveguide traveling
pulse power 220 GHz@20 W pulse power 220 GHz@50 W small
wave tube
EIK pulse power 220 GHz@100 W pulse power 220 GHz@100 W small
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