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DIGITAL FARADAY CUP DIAGNOSTICS FACILITY RETARDING POTENTIAL ANALYSER

A Faraday cup is a probe used in plasma diagnostics to FOTEC's 14 m* vacuum facility with a length A Retarding Potential Analyser (RPA) is used to analyse
measure the ion current density of an ion or electron of 3 m and an inner diameter of 2.2 m is used the energy distribution of charged particles. FOTEC
beam. The major component of the probe is the collec- for performance, qualification and endurance developed an RPA optimized for high-energetic low-
tor which measures the current induced by impinging test campaigns of electric propulsion systems. density ion beams.

It consists of a grid system with four electrodes. The
main electrode is the retarding electrode which sepa-
rates charged particles of different kinetic energies.

charged particles. By moving the probe through the
beam, a current density distribution can be recorded.

Measured ion current density (blue) and derived

2D beam profile of a FEEP crown emitter measured with the DFC system
energy distribution (red) of a FEEP crown emitter

Differently from conventional designs, the measurement PERFORMANCE
and control electronics of FOTEC's Digital Faraday cups
(DFCs) are directly integrated into the Faraday Cup head. PROPERTY DFC DFC SYSTEM RPA
This avoids the use of long cables to carry EMI sensitive Current Energy
analogue signals and increases the SNR significantly. Measurement density 2Dscan distribution
SIMULATION MODEL Particle species lons & electrons
A particle simulation model for FEEP thrusters was Particle energy - B <10 kV
developed using the DFC measurement system. Thanks
to the good accordance between test measurements gg;ﬁ?;range <3.8 pA/cm? <12.7 pA/cm?
and simulations, this model is used to predict the beam
properties for different geometries and operating points. Accuracy +5pA/cm? 3%
el 7-3520 Hz 6-3000 Hz
requency
Electronics Integrated, 12 V supply
. . Horizontal: 0.1°
Spatial resolution - Vertical: 4 - 12° -
Typical scan time - 5min 10 min
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