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Abstract-One of the most important tasks of space research is to find а way of real-time monitoring of the 
space environment conditions around the Earth. This is necessary in order to provide warning about the threats 
of critical failures in ground-based and space technological systems, thus providing for their staЫe and secure 
operation. In view of this concem, methods of diagnostics of ionospheric energy and electrodynamic charac
teristics continue to Ье developed on the basis of spectral and photometric measurements, analyzing the glow 
intensity of emissions of the upper atmosphere observed from above. Serial panoramic monochromatic maps 
of the intensity of luminosity of the upper atmosphere emissions measured from orblting detectors can serve as 
а main data source for such an analysis. In this paper we consider the principal aspects of the method, and, on 
this basis, the instrumentation requirements are formulated. 
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INТRODUCГION 

When one analyzes the dyпamics of phenomena in 
the ionosphere, thermosphere, and magnetosphere and 
studies the nature oftheir interaction, the kпowledge of 
instantaneous state of energy characteristics and con
ductivity of the Earth's ionosphere is а very important 
information link. It provides for а possibility of short
term forecasting of propagation of radio signals in the 
polar ionosphere, which is necessary for solving many 
applied proЬlems. These motives of interest iп prompt 
availaЬility ofthis information to а large extent resulted 
in the following: in the last two decades the attention of 
researchers in geophysics, radiophysics, optics, and 
communication service was attracted to the remote 
spectrographic method for satellite diagnostics of char
acteristics of the atmosphere and ionosphere. Techno
logical development of this method has been making it 
increasingly perfect . 

The reason of this attention lies in the capability of 
this method to obtain during an image exposure (frac
tions of а second) the data about parameters ofthe ion
osphere space weather in the observed field of view 
having dimensions ofhundreds to thousands ofkilome
ters and even global scale along the orЬit. In space and 
time scales, the sequence of natural processes is 
mapped as on а screen in intensity distributions of air
glow emitted in а broad band ofwavelengths Ьу ionized 

and neutral components of the upper atmosphere. 
These processes take place above the emitting layer and 
far beyond it (for example, variaЬle solar activity, vari
aЬle geomagnetic activity associated with it, magneto
spheric substorms, etc.), as well as below this layer 
( tectonic processes inside the Earth, powerful dynamic 
processes in underlying stratosphere and troposphere). 
In addition, the processes of artificial origin (for exam
ple , heating of cold ionospheric electrons Ьу several 
electronvolts as а result of impacts of powerful sources 
of radio emission, ground-based or orЬiting, onto the 
ionosphere) сап manifest themselves in local increases 
of the glow intensity of some emissions in the upper 
atmosphere. 

In this paper we discuss basic elements of the 
method for diagnostics of energy characteristics in the 
polar ionosphere using spectrophotometric auroral 
images taken from а satellite orЬit (the energy flux of 
precipitating auroral particles and their average energy) 
and electrodynamic characteristics (electric conductivity 
of the ionosphere in two directioпs perpendicular to the 
magnetic field, one ofwhich is parallel to the transverse 
electric field, while another one is perpendicular to it). 
Later on, the possiЬilities of designing some particular 
variants of а new-type imager for getting wide-angle 
and panoramic monochromatic images from satellite 
orbits will Ье considered, as well as some elements of 
experimental methods and information technologies, 
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