H 2

2.1um "Eye-Safe" HoJ 1 & —IZ & % 2485 REE# G A SEA

Continuous Observation in the Atmosphere for
24 Hour Periods Using 2.1um "Eye-Safe" Ho Lidar
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Abstract A 2.1um "Eye-Safe" direct detection Ho Lidar system has been used to measure

the range resolved extinction coefficient, a, and backscatter coefficient,
as a function of time during the day. They were obtained at ranges out to 1.5km for

B, of the atmosphere
24 hour

periods on several days, and indicate for the first time the large spatial and the temporal

variability of
was on the order of 10°3 to 10°
10‘6m‘1sr'1.
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them in the atmosphere at a lidar wavelength of 2.1um. The average value of «
4m-1 and the estimated B was on the order of 1079 to

Table 1 Ho Lidar Parameters.

Transmitter

Laser Ho:YSGG Laser
Wavelength; 2.1 um
Pulse Energy; 25 mJ
Pulse Duration; 90 ns
Repetition Frequency; 3Hz
Q-switch  Acousto-optic
Radio Frequency; 27.15 MHz
A/O Material; Fused Quartz
Expander Concave and Convex Combination
magnification; §
Beam Divergence; 0.4 mrad.
Receiver

Telescope Newtonean Telescope
Diameter; 12 inch
Focal Length; 175 cm
Field of View; 0.5 mrad.

Liquid Nitrogen Cooled InSb
Responsivity; 1.43 A/W (at 2.08 pum)
Detectivity; 3.8x10!! cmHz1/2/W
Band Width; 0.3 MHz
Active Area; 7.85x10-3 cm?

InGaAs (used for comparison of hard target returns)
Responsivity; 0.25 A/W (at 2.08 pum)

Detector

NEP; 3.2x10-13 W/Hz1/2
Active Area; 7.85x10-5 cm?
Cold Filter
Spectral Width; 0.4 um
Transmittance; 56% (at 2.08 Lm)
Cold Field Stop; 20 deg. Field of View
High Density ND Filter

Filter

Electronics
Amplifier DC Voltage Amp. (for InSb)
Gain; 40 dB
Bandwidth; 100 MHz
Current Amp. (for InGaAs)
Gain; 20 kV/A
Bandwidth; 400 MHz
Digital Oscilloscope
Dezitization Time; 10 ns
Personal Computer
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Fig.1  Schiematic of the Ho Lidar System.
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Fig.2 Variation of « and B as a function of
Range and Time on May 13-14, 1981.
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1) Y.Saito et al., "Performance Characteristics of Acousto-Optic
Q-switched Tunable 2.1um Ho:YSGG Laser”, ¥ 20,
(1991) pp.612-616.

1074
108 PTv
B p
"u ]
E
3 [:3
8 10 E
1 AlData
+ '91/5/3
* '91/5/13-14
1077 . y rr——rrrrT —
1075 1074 10°3 , 1072 107!
Alpha (m )

Fig.3 Bvs.aonMay3and 13-14, 1991.
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