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From experiments, see e.g. [1-4], results that the hydrogen lines formed in plasma with 
1610feN cm-3 are asymmetrical. The inhomogeneity of ionic microfield and the higher order 

corrections (quadratic and next ones) in perturbation theory are the reason for such 
asymmetry.   

So far, the ion-emitter quadrupole interaction and the quadratic Stark effect have been 
included in calculations, see e.g. [3-6].  The recent work [4] shows that a significant 
discrepancy between calculations and measurements occurs in the wings of H-beta line in 
plasmas with 1710feN cm-3.  It should be stressed here that e.g. for the energy operator the 

correction raised by the quadratic Stark effect is proportional to 4−R  (where R  is the emitter-
perturber distance) similarly as the correction caused by the emitter-perturber octupole 
interaction and the quadratic correction from emitter-perturber quadrupole interaction. Thus, 
it is obvious that a model of the profile calculation is consistent one if all the aforementioned 
corrections are simultaneously included. Such calculations are planned in the future paper.  
A statistics of the octupole inhomogeneity tensor in a plasma is necessarily needed in the first 
step of such calculations. For the first time the distribution functions of the octupole 
inhomogeneity ( ) ( )β3

ρB  have been calculated in this paper using the Mayer-Mayer cluster 

expansion method [7] similarly as for the quadrupole function ( ) ( )β2
ρB  in the paper [3].  

The quantity 0FFβ =  is the reduced scale of the microfield strength, where 2
000 ReF =  is 

the Holtsmark normal field and 0R  is the mean distance defined by the relationship 

( ) 1π2154 3
0

23 =eNR , that is approximately equal to the mean ion-ion distance; whereas 

D0Rρ =  is the screening parameter, where ( ) 21
0π4 eB NeTkD =  is the electronic Debye 

radius. 
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