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The work presents the simulation and experimental verification of a
new method for measuring the ion energy distribution function and
the fraction of double charged ions. Existing measurement meth-
ods require the geometric dimensions of the probes to match the
parameters of the plasma being studied, which makes it impossible
to perform accurate measurements with a single probe under dif-
ferent conditions. [1] [2] [3] The new HDR RPA presented in this
paper allows measuring the energy spectrum of ions in a six-order-
of-magnitude wider range of plasma concentration compared to a
traditional gridded probe, with a maximum error of 1.5% in de-
termining the energy peak. The new Wien filter can work with a
sensitivity of 0.2% for the fraction of double charged ions in plasmas
with ion energies ranging from 100 to 2000 eV. The paper presents
the new simulation method of the probes’ performance in plasma
and the results of experimental verification of simulation in a range
of plasma concentrations from 1012 to 1018 m−3. The experiments
have proven that the simulation method is correct and new probes
work correctly.
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