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System design of airborne water vapor DIAL
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Abstract: For future spaceborne water vapor DIAL system, we have started the development of an airborne
water vapor DIAL. The laser is Ti:sapphire laser pumped by diode-pumped Nd:YLF laser. Tuning of the
laser to a strong absorption line, a weak absorption line, and off line of water vapor is made by an injection
seeder which consists of three single longitudinal mode LDs. These three laser lines are transmitted into
the atmosphere at intervals of 1ms and this three-pulse packet is repeated 50 times in 1sec.The lidar
returns are detected by a single APD. This airborne DIAL is planned to be performed a flight test in FY

1998.
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Fig. 1 Blockdiagram of a water vapor DIAL
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Table.1 System Parameters

ALTITUDE(km)

Single pulse energy 70 mJ
. Repetition rate 50 Hz(ON1,0FF,0ON2)
'GB: Lasing wavelength 818 nm
g Spectral width <0.5pm
ﬁ Beam divergence 0.5 mrad
Optical transmittance 85 %
Primary Mirror Diameter | 0.2 m
Field of view 1.6 mrad
§ Filter band width 0.5 nm
.g Optical transmittance 20 %
al Quantum efficiency 85 %
NEP (APD) 1.1 10714 W/HZ 12
Ex.cess noise factor 25
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Fig.2 Error profiles ( calculation )
Atmospheric model: Midlatitude summer
Night
Altitude of platform: 10 km
The number of accumulation: 5000
Vertical resolution: 200 m
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