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In the ECR plasma, electron energy distribution function (EEDF) has sophisticated form

that determines plasma confinement regime and ionization efficiency. Varying these parame-

ters, one can use the ECR plasma both as a source of multicharged ions and an intense source

of protons. EEDF measurement makes it possible to predict ion composition in the plasma

and the beams acquired from the ion source and tune the source to the optimal performance.

Figure 1: Electron energy distribution func-

tion dependence on power, p = 2 mTorr

In this work, the plasma bremsstrahlung and

EEDF of the electrons escaping from the magnetic

mirror trap were directly measured with a recently

developed method [1]. A series of experiments was

performed on the newly constructed Gasdynamic

Ion Source for Multipurpose Operation (GISMO)

facility [2] allowing high-power mode of operation

up to 10 kW of microwave radiation that sustains

the ECR discharge. Unlike the conventional ECR

ion sources, the GISMO facility provides the pos-

sibility to operate in a wide pressure range (10−3 – 10−6 Torr), thus allowing investigations

both in classical (collissionless) and quasi-gasdynamic regimes of plasma confinement. Ob-

tained distributions showed unconventional behaviour as the function of external parameteres.

For example, EEDF form shows a threshold effect when varying radiation power (see Fig. 1).

Undertaken measurements enable us to study the composition of plasma and understand pecu-

liarities of the interaction between energetic electrons and high intensity microwaves.
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