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The shell, which is formed in the atmosphere around the incoming spacecraft, is a collisional ionized gas (CIG) and under certain conditions has plasma properties. The characteristic parameters of ionized gas and gas plasma:


ωpτe>1, δ<<L, Nδ>>1 –  gas plasma;


ωpτe<1, δ<<L, τM=εo/σ, Nδ>>1 –  ionized gas. 

where ωp - plasma frequency, τe=1/νe - interval between two collisions of particles (νe – electron collision frequency), δ - the Debye-Huckel radius, L – linear scale of the investigated environment, Nδ - number of charged particles in the Debye sphere, τM - Maxwell's time to establish quasineutrality (for CIG related to νе), σ - electric conductivity coefficient. Time τM determined by the ratio of permeability to conductivity. For of the investigated environment τM has a value is many orders greater than this value for metallic conductors. This value is one of the main characteristics CIG – this is time scale of charge separation. In the investigation of the frequency properties required not τM, and inverse value - the critical frequency ωcr =1/ τM, were τM = ε0/σa= (ε0meνe/nee2).  The concentration of electrons ne may be found from the Saha equation:


ne = (2πme)3/4(kT)1/4Ро1/2h-3/2exp(-e(и/(2kT)),
As the physical model of the ionized environment in work used environment of the discharge fluorescent lamps, in which the electron temperature is about 104 K, in qualitative agreement with the temperature of the investigated environment. Radio physics properties of the medium determined by the behavior of electrons. The gas-discharge source is a low-pressure mercury lamp FL 166/black, represents a cylindrical flask. The diameter of the lamp is 16 mm. The interior of the flask is filled with an inert gas (argon, P = 400 Pa) with mercury vapors (P =0,93 Pa). At the ends of the tubes are soldered two pairs of main electrodes, between which the discharge occurs. Length of the tube is 190 mm. The measuring part of the installation is a waveguide, a cross section of 25 × 10 mm2, in which vertically integrated lamp. The lamp is placed in the antinodes of the standing wave and fixed in the waveguide inserted between the matched load and tract of the reflected wave. The reflected wave is detected and displayed on the indicator Р2-61. Frequency varies from 8 to 12 GHz. Maxwell time is determined for the moment, which marks emergence of a difference for the reflected signal more than 10 dB, when the lamp is turned on and off. The frequency, this difference which notes, is critical - 10 GHz. 
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