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Abstract: Multiwavelength laser radar system was installed at Syowa Station 
in 1983 by the 24th Japanese Antarctic Research Expedition for measurement 
of the middle atmospheric phenomena in cooperation with International Middle 
Atmosphere Program (MAP). The laser radar can simultaneously shoot two 
kinds of laser pulses (0.6943 µm: the fundamental wave, 0.3471 µm: the second 
harmonic wave) by means of ruby laser with regulated repetition frequencies 
(maximum: 1 Hz) and receive scattered light by a telescope with the 50 cm¢-lens in 
efficient diameter. The measurement can be done by using a photon counter for 
each wave and A-scope for the fundamental wave. The test observation had been 
successfully made in Japan and it showed the remarkable increases of the strato­
spheric aerosol due to the volcanic eruption of Mt. El Chichon. It was also inferred 
that the size distribution of the particles in the aerozol layer is inhomogeneous. 
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Fig. 1. A blockdiagram of the laser radar system. 
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Table 1. 

Transmitter 
Laser wavelength 

Laser power 

Pulse repetition rate 
Pulse duration 

Receiver 
Telescope 
Photomultiplier 

A/D converter 
Photon counter 

Data processor 

� 1 L/ - -tf V - !f � ±�ITTi7C 
Main characteristics of laser rader system. 

0. 6943 µm (Ruby. fundamental) 
0.3471 µm (Ruby, second harmonic) 
1.0 J/pulse (Max .• 0 . 6943 µm) 
0.25 J/pulse (Max., 0.3471 µm) 
1 . 0 Hz (Max.) 
40ns 

50 cm¢ (Cassegrain) 
R 1333 (0.6943 µm, D C  signal) 
943-03 (0.6943 µm, photon counting) 
943-02 (0. 3471 µm, photon counting) 
8 bit/word, 960 words 
100 channels, 2 series 
Mini-computer (MELCOM 70/10) 
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Fig. 2. The relation of charging voltage (kV) to the laser radar power (J) for 
0.6943 µm (solid lines) and 0.3471 µm (a dashed line). 
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Fig. 3. A schematic picture of the laser emitter and the optical device. 
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Fig. 4. A schematic picture of the receiving telescope and the photoelectric 

converter. 
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Fig. 5. A schematic picture of signal processing system which is composed of 
CAMAC and microcomputer 8085-2. 
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Fig. 6. A photograph of the laser radar system. 
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Fig. 7. An altitude profile of the receiving power corrected by optical distance for 
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Fig. JO. An altitude profile (3.84 
km/div.) of the receiving 
power of the scattered light 
from clouds whose polariza­
tion plane is parallel to the 
path of shot light. 
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Fig. 11. An altitude profile (3.84 
km/div.) of the receiving 
power of the scattered light 
from clouds whose polariza­
tion plane is perpendicular 
to the path of shot light. 
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