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THE SEARCHUGHT BEAM IN THE ATMOSPHERE 

by 

G. V. Rozenberg 

FOREWARD 

Air and also the impurities contained in it -- dust, water drops 

and ice crystals -- posses the ability to scatter and absorb light. Even 

in clear weather, when the concentration of an aerosol is small, light 

scattering phenomena do not lose their significance. The brightness and 

color of the daytime sky convincingly remind us of this. A searchlight 

beam piercing the atmosphere becomes visible precisely because of the 

scattering of light by atmospheric air. As a result, the distant object 

illuminated by the searchlight emerges on a mo.’e or less bright back- 

grourd of the searchlight beam itself, which radically changes the con¬ 

ditions of the perceptibility of the object. Furthermore, scattering (and 

also absorption) of light by the air leads to an attenuation of the light beams 

passing through the atmosphere, and in the case of strong turbidity, also 

to a change in their structure. Therefore the real conditions of the vis¬ 

ibility of distant objects illuminated by a searchlight beam depend essen¬ 

tially on the optical condition of the atmosphere. The latter, however, 

is subject to strong changes depending on the altitude and meteorological 

conditions influencing the concentration and properties of an atmospheric 

aerosol. 

Moreover, the nature of light scattering in the atmosphere can 

serve as an indicator of its optical condition and of those atmospheric 

processes which are responsible for its variation. Thereby the search¬ 

light beam becomes an instrument for studying the atmosphere in vivo to 

very great heights which are hard to reach by other methods and, what 

is especially important, in comparatively small and rather clearly 

localized spaces. 

Both groups of problems mentioned -- the affect uf atmospheric 

conditions or the visibility of distant objects illuminated by a searchlight 



and the use of a searchlight beam for optical sounding of the atmosphere -- 

have attracted attention for a long time. In particular, for a long time 

they have been objects of theoretical and experimental investigations in the 

Laboratory of Atmospheric Optics of the Institute of Physics of the Atmo¬ 

sphere of the Academy of Sciences of the USSR (previously the Institute of 

Theoretical Geophysics and then the Geophysical Institute of the Academy 

of Sciences of the USSR). However, only in recent years has our infor¬ 

mation on the optical properties of the atmosphere at different heights and 

under different conditions reached a level which makes it possible to sum 

it up somewhat. This is our goal. We shall restrict ourselves to that 

side of the problem which is directly dependent on atmospheric factors. All 

problems connected with the psycho-physiological problem of visual visi¬ 

bility and also with searchlight engineering are beyond the scope of this 

book, the more so since there is sufficiently detailed literature on these 

problems (Cf. e.g. , /1, 2/). However, we shall give a rather detailed 

survey on contemporary data on optical properties of the atmosphere. As 

to the rest, we shall mainly concentrate our attention on the results ob¬ 

tained in the Laboratory of Atmospheric Optics, among them those in 

which the authors took part. 

The authors express their deep gratitude to the staff of the Labora¬ 

tory of Atmospheric Optics, all of whom in some measure participated 

in the fulfillment of this work. 
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