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In-line type Lidar System for Lightning Detection —Principle and System Design-
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Abstract

When lightning discharges occur in the atmosphere, the atmosphere is partially ionized and the polarization plane
of a propagating beam undergoes rotation due to the magneto-optical effect. For measuring the rotation, i.e.,
detecting the lightning, a high-precision polarization lidar has been developed. This lidar uses in-line optics with a
polarization-independent optical circulator. A pair of Axicon prisms was also installed to transform the wavefront
into the annular beam. These techniques enable observation of low-altitude clouds with a narrow field of view. We

designed the new concept lidar system and started its fabrication.
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Fig.1 Faraday effect.
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Table.1 Lidar Specification. 30 degrees ise?ggarﬁﬁﬁ 1N
Laser Nd:YAG Laser in rotation )
Pulse Energy  200mJ
Wavelength  532nm Scanning Mirror

Repetition rate  10Hz
Beam Diameter 27cm¢

Telescope Shmidt-Cassegrain
Aperture  28cmd
Field of View 0.lmrad =
Detector PMT (2 ports for pol.)
Filter bandwidth 3nm Window

Observation Range 0-20km(max)
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Fig.2 New in-line Lidar system.
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Fig.3 Polarization-independent optical circulator

Table 2 Insertion and isolation characteristics of the optical circulator.

Insertion loss Isolation(Receiver Ports)
Mode Pol. (Output) p-pol. echo s-pol. echo
. p 1.01dB
Transmitter S L03dB >39dB >39dB
Receiver p 1.25dB - >35.9dB
s 1.65dB >35.4dB -
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Table 3 Specification of Axicon prism. |

Supplier Doric Lenses P

Tilt Angle 10deg. R

Wedge ldeg. 2 L

Diameter 30mmf L rT R ath H

Material BK7

Coating AR Coating g

Peak to Valley 3um ) - R

b b
Fig.4 Beam transformation by using a pair of Axicon prisms.
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