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Measurement of Light Scattered by the Natural
Atmosphere

Yasufumi EnsoORri* and Akira KIKUCHI

Abstract :— The polar nephelometer is described which measures
the volume scattering index of light scattered by the natural atmosphere,
with scattering angle, wavelength, and polarization as variables. The
instrument was calibrated in absolute quantities by comparing the inten-
sity of the light scattered by the atmosphere with the intensity from a
smoked magnesium oxide surface as the standard. The useful angular
range of the instrument extends from 10° to 170°, and angular resolution
is about 3°.

A series of preliminary measurements were made in cigarette smoked
air. Samples of the angular-scattering diagram of cigarette smoke meca-

sured at four filter ranges from 463.7 nm to 610.6 nm are given.
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Photo. 1 The polar nephelometer.
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Table 2 Color filter characteristics.

Dominant Effective

Designation Filter type wavelength (nm) | transmittance (%)
| Red Wratten 24 610.6 50.79
| Orange 21 | 588.9 63.06
‘ Green 57 536. 4 12.11
. Blue 47 463.7 4.07
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Table 3 Scattering coefficient and the visual range for four wavelengths and white light.

3 /m? Scatt. coeff. & Wavelength (nm) White
| | Visibility 610.6  588.9 536. 4 463.7 light
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Vm( ) L2208 0.694 0.079 0.081 0.181
s (b C o D] 4.9s £142 16138 112,85 | 53.05
B | V(i) L 0.789 0. 944 0.024 0.035 0.074
&rtlflual fog
H R B )
; ;b (\10—’/I\m) 1116.27  187.65  1286.5 2700.4 | 576.98 |
L Vm(Km) | 0.080 0.021 0.003 0.002 | 0.016 |
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