Lightning Measurement by In-line type Lidar
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Abstract

Change of rotation angle of linearly polarized light propagated into the atmospheric plasmas is caused by Faraday
effect. It was calculated by the electro-magnetic field model on return stroke current discharge. In the calculation,
the isolation ratio of the authogonally polarized echoes on our in-line type lidar system was also considered to
assess the possibility of its detection. The result was positive for the in-line lidar system, while it suggested the
improvements of the present lidar system, i.e., the isolation ratio and Signal-to-noise ratio.
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Fig.1 Faraday Rotation.
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Fig.3 Return stroke current components.
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Fig.5 Calculated magnetic field(r=20m — 1km , z=ground — 3km,
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Fig.4 Current distribution of return stroke.
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Table 1
100
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Table 1. Cloud Plasma and incident light condition.
Electron Density ne 10°"-10%° [/m?]

Magnetic Flux Density B 2.0x 10°[T]

Wavelength of Incident Light A lum
Propagation Distance L 1km

Distance between Ground and Cloud Base 7.5km

Distance between Discharge Path 20m

and Observation Point r
@ @ ne=1021[/m3]
0.1mrad 20dB
6) 1e=1026[/m3] 10.48rad
20dB
20m 10mrad 1023[/m3]
ne=1026[/m3] B 107[T]
10km
400m/s 78 10-50ps kHz
LD
2(3)
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