Journal of the Faculty of Engineering, Shinshu University, No. 75, 1995 19
EMARE LR 8155

EMNAKREICE T 3EBATEBIHS 14— X T 4

AN = oy FHefRg-  EEEA~ EHRERe
CFRL 6 £10H31H =3
The lidar system for upper atmosphere observations at
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In order to study the upper atmosphere, we have developed and installed a lidar
system at Nagano Campus, Shinshu University (36 ° 40°N, 138° 12’E) for measuring
the mesospheric sodium layer, the stratospheric aerosols and the atmospheric molecular
density above the tropopause. The lidar system is composed of two lasers which are a
dye laser and a Nd:YAG laser, a Newtonian telescope of 1 m in diameter, the multipur-
pose photodetecting system with photomultiplier tubes, and a processing system with
a personal computer.In this paper, we describe the configuration of the developed lidar
system in detail and discuss its feasibility on the bases of the results obtained by field

measurements.
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Fig. 1 Block diagram of the lidar system.
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Table.1 Characteristics of the lidar system.

Transmitting system

Laser DYE (SLL-500) | YAG(Surelite-10)
Wavelength 589.0 nm 532.0 nm(SHG)
Linewidth 3.0 pm 0.1 nm
Output energy 80-100 mJ 110 mJ
Pulse length 500 ns 6 ns
Pulse rate 0.2 Hz 10 Hz
Beam divergence (1.0 mrad { 1.0 mrad
Receiving system
Telescope Newtonian (diameter 1 m)
Field of view 0.5~6 mrad (variable)
Optical bandwidth 1.0 nm l 3.0 nm
Optical efficiency 9 %
Quantum efficiency 15 % 16 %
(R943-02) {R943-02)
Signal processing system
Detection Range-gated photocounts
Height resolution 0.1~9.9 km(variable)
Processing unit Personal computer
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Fig. 2 Schematic diagram of the dye laser system.
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Table.2 Characteristics of the discriminator control unit(MODEL1121A:EG & G).

Input signal

Impedance
Input signal
Detect pulse width

50 Q
Negative pulse
2.51n8

random pulse
Dead time

Input terminal BNC
Amplifer Band width 150MHz
Coupling AC coupled
Discriminator | Max count rate
periodic pulse 100MHz

37 x 105 count/s
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Fig. 3 Block diagram of the multi channel counter.
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Table.3 Characteristics of the multi channel counter.

Input Signal Channe] number 2
Impedance 50 Q
Input level ECL
Detectable pulse width | 4ns
Input terminal BNC
Trigger Impedance 50 ©
Input level TTL
Detectable pulse width | 70ns
Input terminal BNC
Counter | Capacity | Periodic pulse 5.0 x 107 ¢ps
Random pulse 5.0 x 108 ¢ps
Gate width 0.1~9.9km(0.1km/step)
Block range 0~99km(1km/step)
Memory | Organize | FIFO Memories 8BIT x 511WORD x 2CH
Output | Data Parallel 16BIT
Command | Clear, Retransmit, Read
Status Full-flag, Empty-flag
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Fig. 4 The data of mesospheric sodium layer observation.(1993.4.15)
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Fig. 5 The data of stratospheric aerosol layer observation.(1991.12.14)
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Fig. 6 Flow chart of the analyses(mesospheric sodium layer).
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DEC. 4-5, 1990, NAGANO-SHI(36° 40'N, 138° 12'E)
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