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ABSTRACT

The absorption type laser radar that can automatically and remotely

measure the N02 concentration in the atmosphere has been developed. The

NOZ absorption spectrum has a train of definite peaks and valleys between
, @ - 4 . v
about #000A and 5CO0A. A two-wavelength laser beam corresvonding to a veak

and a valley of NO., absorption spectrum is transmitted and the intensity

2
of scattered light from the target is measured. 'The concentration is

ovtained using the relation (1).
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where T: mean value of NOa concentration, #,0: cross sections

2
of absorotion at A and A,respectively, L: lisght path length, R
intensities of detected laser power scattered from the target at wavelengths
A.and As IUl’IOE: intensities of monitoring laser power at wavelengths
Aand \,.

The transmitter consists of a vulsed DAHC orpganic dye laser and simple
optics. The dye laser is oumped by a pulsed N2 laser and generates two
wavelengths (56303) and (46583) alternately (veak power 5kW, vulse width
5ns, spectrum width 33, repetition rate 75008) .

‘The detecting system consists of a reflection-type 50cm-diameter
telescope, ovtical filters for intercepting backsround-noise, a photo-
multivlier and a photodiode (laser nower monitor). mlimination of the
monochromator allows less attenuation of received lipht and results in
larger s/n ratios. Signals are digitalized, calculated by a TUSBAC-40C
mini-computer and the values of N02 concentration are type out. The above
measurement is automatically verformed by the signal from a clock.

This apparatus hds been set up on the sixth floor of Toshiba R % D

Center. Automatic measurement at one minute interval was carried out for
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30 hours, detecting the scattered light from tune wall of a building about

1 km avart from the observing vnoint. The result was consistent with the

resvlt obtained by the Saltzman method. Concentration transition of 3 yppb
—_—

was reliably detected when 1000 data are averaged. This correswvonds to a

relative intensity measurement witi: a nrecision of 0.2%.



