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Introduction:  The paper presents results of laser 
sounding of inhomogeneous structure of upper atmos-
phere, performed at Astrophysical observatory Assy-
Turgen (Almaty, Kazakhstan). The work was concen-
trated on study of specific disturbances in atmosphere  
– possible candidates for meteor traces.  
 
Observatory: The observatory is situated at height 
2700 above sea level that provides  good conditions for 
investigations of upper atmosphere. 
For sensing a telescope reflector of diameter 1,2 m was 
used, sounding was at wavelength 532 nm.  
Laser locator that was used for measurements was 
mounted and installed in the observatory of V.G. 
Fesenkov Astrophysical Institute (Almaty, Kazakh-
stan) at direct participation of Institute of Atmospheric 
Optics (Tomsk, Russia). The observatory is situated on 
Assy-Turgen high-mountain plato (Northern Tien-
Shan).  The plato is far from big town Almaty for 20 
km to the East. Between the plato and Almaty there is 
a part of mountain range reaching the heights of 5000 
m above sea level.  
These conditions formed an appropriate astronomical 
climate, that was connected with high purity of atmos-
phere, practically total absence of town influence on 
contamination of air and light influence on atmosphere 
in the night and with low value of turbulence in atmos-
phere.   
 

 
Results: High-mountain climate and appropriate equi-
pement provided a specific opportunity for probing by 
laser beam upper parts of the atmosphere.  
 
Analysis of data showed that the signal from upper 
parts of the atmosphere (up to 90 km) was correctly 
received by an antenna (telescope) and then processed.  
 
This formed a bases for study by laser sounding dis-
turbances in these parts of the atmosphere and showed 
that laser beam can successfully pass through the main 
mass of the atmosphere, be backscattered and then the 
weakened signal be received and processed on the 
ground. As average height of meteor appearance in the 
atmosphere is 70 km the possibility to probe these 
heights by laser beam was very important.  
 
 Meteors are the main source of aerosol  particles and 
atoms of many chemical elements in mesosphere and 
upper atmosphere. As a result they form physical prop-

erties, chemical compound and concentration of aero-
sol particles and separate gaseous components in this 
part of the atmosphere and also significantly in the 
stratosphere. Meteor particles reaching the upper layers 
of atmosphere in the processes of crushing, fragmenta-
tion, melting, vaporization, combustion and further 
condensation form slowly falling-out meteoritic dust.  
 
Detailed study of the quantity of this falling meteoritic 
dust is very important to study the role of meteor mater 
in evolution of the Solar System, the Moon and the 
Earth. 
 
Practically everywhere in found profiles of data of 
laser sounding there is seen a significantly perturbed 
structure of upper atmosphere. This indicates on con-
stant factor of disturbances in the upper atmosphere.  
This can be influence of small meteor particles. As  
time of taken one profile of data is very small (scatter-
ing of fixed laser impulse in the atmosphere) constant 
presence of specific disturbances in the atmosphere 
shows that their average number is very huge.  So the 
possible amount of meteor dust coming to the atmos-
phere should be very large. 
 
Meteor streams are often connected with comets. 
Comet’s core usually includes not only solid parts 
formed by dust and stones but also ice from different 
chemical compounds.  So meteor particles that enter 
Earth’s atmosphere often have ice included in their 
structure. This ice evaporates during the motion of 
meteor particle in atmosphere but the presence of 
strong meteoric flow in the atmosphere also indicates 
on the flow of icy particles. This shows that the quanti-
ty of small icy particles in space is also very huge. Ac-
cording to this the role of ice, icy particles of different 
chemical compounds was strong in the formation of 
the Solar system as well as of other forms of  meteor 
dust .  
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