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Doppler lidar using a metallic vapor edge filter
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Abstract : We propose to apply a metallic vapor filter for an incoherent Doppler lidar to measure the atmospheric
wind profiles. The location of the edge of the metallic vapor filter is more stable to thermal drift than that of the etalon
filter which has been usually used, and the declination of the edge is not so sharp as that of the iodine-vapor edge filter.
Their characteristics can simplify the thermal control system of the edge filter. We show that the wind measurement
accuracy is improved better than the case that uses the iodine-vapor edge filter by computer simulation. Moreover, we

examine the characteristics of potassium and sodium vapor filters experimentally.
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Fig.1 Relation of transmission of filter, and laser spectrum

and Rayleigh backscattering spectrum. (fi, : laser frequency,
Af: Doppler shift frequency by wind)

DET.2
Fig.2 Outline of edge technique lidar system. (M: mirror,
BS: beam splitter, Det. : detector)
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Tablel Lidar system parameters used in the simulations
K Na 1,

Wavelength [nm] 769.99 589.0 53226
Cell Length [cm] 1.0 1.0 20.0
Cell Temperature [K] 380 500 380
Pulse Energy [mJ] 500 500 500
Shot Number 36000 36000 36000
Telescope Diameter [cm] 100 100 100
Range Resolution [m] 1000 1000 1000
Laser FWHM [MHz] 100 100 100
Quantum Efficiency of PMT 10% 15% 15%
Zenith Angle 30° 30° 30°
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Fig.3 Simulated total wind errors and wind model as a
function of altitude. (included wind errors by filter
temperature shift =0.1K and atmospheric temperature shift)
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Fig.4 K filter transmission (cell length=1cm)
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Fig.5 Na filter transmission (cell length=10cm)
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