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Helicon plasma discharge is a promising source of low-temperature plasma with a high degree of ionization and high density. Such plasma sources have found application in many areas, and in particular as plasma sources for rocket thrusters.
The efficiency of power delivering into plasma is one of the key issues in the operation of a helicon plasma source (HPS) at powers exceeding tens of kilowatts. Antenna-plasma coupling during a helicon discharge depends on such parameters as the configuration of the external magnetic field, the flow rate and pressure of the working mass in the discharge chamber. A number of theoretical works [1, 2] are devoted to these dependences, including analytical and numerical calculations. One way or another, these works are based on the idealization of some parameters. Thus, in the application of powerful plasma sources, experimental studies are required to obtain empirical dependences.
Technically, the efficiency of the antenna-plasma connection determines the resistance introduced by the plasma into the circuit of the antenna-feeder device of the HPS. As a consequence, the power delivering into the plasma, as well as the discharge efficiency, depend on the above parameters.
A series of experiments, the results of which are presented in this paper, were carried out at the PN-3 facility. This stand is a prototype of an electrodeless plasma thruster, in which the HPS is the source of the primary low-temperature plasma.
The paper presents the results of parametric measurements of the impedance of the antenna-plasma load, high-frequency discharge parameters, and plasma parameters.
Based on the obtained empirical dependences, general recommendations are formulated for the design of high-frequency HPS systems in order to optimize the power delivering to the plasma.
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