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Characterization of an electric propulsion device cathode in diode 
configuration with an external anode

Anode geometry influence on LaB 6 cathode 
discharge characteristics

Potrivitu , G C et al, CNRS, ICARE, UPR 3021, 1C av. de la 
Recherche Scientifique, France

DOI: https://doi.org/10.1063/1.5115834

This study demonstrates that the anode geometry

strongly influences the cathode operating envelopes

and discharge mode distribution . A flat disk LaB6

emitter 5 A-class cathode was tested in diode

configuration with different external anodes in order

to examine the anode geometry influence on the

cathode discharge characteristics . The cathode was

operated from 2 A to 12 A while the Xenon mass flow

rate was varied from 0.4mg/s to 1mg/s .

Experimental setup and plasma parameters as a function of the cathode-to-anode distance for 
two anode geometries ɀPlate and Long cylindrical. 

https://doi.org/10.1063/1.5115834
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Mapping of far -field plume of the PPS100 -ML Hall thruster using a Langmuir  probe

Measurement of plasma parameters in the 
far -field plume of a Hall effect thruster

Dannenmayer K et al, Institut de Combustion, 
Aérothermique , Réactivité et Environnement , CNRS, 
Orléans, France  
Charles University, Prague, Czech Republic

DOI: http://dx.doi.org/10.1088/0963 -

0252/20/6/065012

In this work, the far -field plume of a 1.5 kW Hall

effect thruster is mapped with a Impedans

Langmuir probe . Time-averaged measurements

of the plasma potential, the electron

temperature and the electron number density

are performed for different operating conditions

of the thruster . The influence of the discharge

voltage, the cathode mass flow rate as well as

the magnetic field strength is investigated .

Example of influence of 
discharge voltage Ud as a 
function of angle from the 
thruster axis, for constant 
anode mass flow rate ά =4 
mg s-1 and cathode mass 
flow rate ά =0.42 mg s-1. 
The far-field plume is 
mapped at 300 and 500 mm 
downstream the thruster exit 
plane.

Complete map of the far-field plume for Ud = 300 V, ά =4 mg s-1.

http://dx.doi.org/10.1088/0963-0252/20/6/065012
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Mapping of far -field plume of the PPS100 -ML Hall thruster using a Langmuir 
probe

Example of influence of cathode mass flow rate for Ud = 300 V, ά =4 mg s-1. Example of influence of coil current for Ud = 200 V, for constant anode mass flow 
rate ά = 2.5 mg s-1 and cathode mass flow rate ά =0.42 mg s-1.
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Characterization of far -field plume of the PPS 1350 -ML Hall thruster

Electron flow properties in the far -field plume 
of a Hall thruster

Dannenmayer K and Mazouffre S, ICARE, CNRS, 1C 
avenue de la Recherche Scientifique, Orléans, France

DOI: http://dx.doi.org/10.1088/0963 -

0252/22/3/035004

In this work, the plasma properties were

investigated in the far -field plume of a 1.5 kW

class Hall thruster using Impedans single,

cylindrical Langmuir probe . The plasma potential,

the electron temperature and the electron

density were measured at 191 positions,

providing a detailed map of the plume pattern .

This map shows that the plasma plume of a Hall

thruster is an expanding jet that is symmetric

about the thruster axis.

Example of EEDFs 
measured at 
different positions in 
the far-field plume 
of the PPS®1350-ML 
operating at 350 V 
and 4.8 mg sɩ1.

Complete map of the plasma parameters in the far -field plume of the PPS®1350-ML operating at 
350 V and 4.8 mg sɩ1.

http://dx.doi.org/10.1088/0963-0252/22/3/035004
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Example of measured plasma parameters in the far -field plume of the PPS 1350-ML operating at 350 V and 4.8 mg; and the PPS 100-ML operating at 300 V and 4.0 mg sɩ1. 

Characterization of far -field plume of the PPS 1350 -ML Hall thruster
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Time-resolved measurements in the far -field plume of a low -power permanent 
magnet Hall effect thruster

Time -resolved measurement of plasma
parameters in the far -field plume of a low -
power Hall effect thruster

Dannenmayer K et al, Institut de Combustion,
Aérothermique , Réactivité et Environnement , CNRS,
Orléans, France
Charles University, Prague, Czech Republic

DOI: http://dx.doi.org/10.1088/0963 -

0252/21/5/055020

In this paper, time -resolved measurements of

the plasma potential, the electron temperature

and the electron density in the far -field plume of

a low-power Hall effect thruster are presented .
Time evolution of plasma parameters at x = 100 mm and y = 0 mm in the plasma plume of the 
Hall Thruster operating at Ud = 200 V, ά =1.0 mg sɩ1(Xe). The discharge current Id time series is 
shown as a solid line.

http://dx.doi.org/10.1088/0963-0252/21/5/055020
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Time-resolved measurements in the far -field plume of a low -power 
permanent magnet Hall effect thruster

Evolution in time and space (radial direction) of 
Vp, Te and ne for the two different frequencies at 
100 mm downstream of the thruster exit plane. 

Comparison of the time evolution over one period of Vp, Te and ne for Xeand Kr for the two different 
frequencies at 100 mm downstream of the thruster exit plane on the thruster axis. Also shown the 
comparison for mean values over the radial direction.
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Time-varying EEDF measurements in the plume of the 1.5 kW -class PPS 
1350-ML Hall thruster

The time -varying electron energy distribution
function in the plume of a Hall thruster

Dannenmayer K et al, Institut de Combustion,

Aérothermique, Réactivité et Environnement, CNRS,

Orléans, France

Charles University , Prague, Czech Republic

DOI:http ://dx.doi.org/10.1088/0963 -

0252/23/6/065001

In this work, time -resolved Langmuir probe

measurements have been performed in the

plume of the 1.5 kW class PPS 1350-ML Hall

thruster . The applied voltage Ud was kept fixed at

(250 ± 3) V. The anode xenon gas mass flow rate

and the cathode mass flow rate were (3.0 ± 0.1)

mg sɩ1 and (0.40 ± 0.01) mg sɩ1, respectively .

Experimental setup and EEDF, EEPF measured on the thruster axis 250 mm downstream from the 
channel exit plane (t = 0 µs).
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http://dx.doi.org/10.1088/0963-0252/23/6/065001

