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The results of experimental studies of a discharge system based on a pulsed (200400 s, 
525 pps) high-current (530 A) planar magnetron discharge with a target diameter of 
125 mm and additional electron injection from a vacuum arc discharge are presented. The in-
jection of electrons into the magnetron discharge is carried out from the back of the sputtered 
target through the central aperture, which provides additional acceleration of the injected elec-
trons in a cathode layer of the magnetron discharge and an increase in the energy efficiency of 
the discharge system. The mass-to-charge ion composition of the generated plasma has been 
studied in a range of operating pressure up to an extremely low level of 0,2 mTorr. The condi-
tions for achieve a high fraction of target material ions in magnetron plasma are defined, in-
cluding in the range of low operating pressure range, where the typical magnetron discharge is 
characterized by an increase of a working gas ions fraction, transition into a low-current form, 
or is not realized at all. 
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