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This talk presents the method and technique for distant investigating the remote 

anisotropic plasma objects using the flat one-sided probe technique [1] combined with the 

magnetic polarization Hanley method. 

Under laboratory conditions, model plasma object is created that contains atoms of the 

same chemical element as in a distant object. The electron velocity distribution function 

(EVDF) moments f0 and f2 and the degrees of polarization of two lines of spontaneous emission 

are measured simultaneously. If f0 and f2 are known and the degree of polarization of the R-th and 

T-th spectral lines is P ≈ ρ2/ρ0, then, for model plasma object with a certain atomic composition, we 

obtain the system of equations 
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Solving this system the alignment (Q2) and excitation (Q0) cross sections are calculated, 

which are invariant with respect to the conditions under which the plasma is produced. In order to 

analyze the EVDF in a distant plasma object with identical atomic composition, it is necessary to 

measure the degrees of polarization PR and PT of spontaneous emission and, using the atomic 

constants Q0 and Q2, find the isotropic (f0) and anisotropic (f2) parts of the EVDF from eq. (1). 

The proposed method was tested experimentally. The distant plasma object was modeled 

by a positive column of a helium discharge, where using the Q2 and Q0 the EVDF coefficients 

(f0) and (f2), and anisotropy of the electron pressure was determined. The reliability of the 

experimental results was confirmed by independent probe measurements.  

An important advantage of the proposed method is the possibility of direct noncontact 

measurements of an anisotropic EVDF in remote plasma objects in the case when a priori 

information about the degree of anisotropy is lacking. 
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