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Abstract
The ion far-field plume of the 100 W-class ISCT100-v2 Hall
Thruster (HT) has been characterized by means of an E×B
probe. The influence of operating parameters on both veloci-
ties and fraction of different ion species was investigated over
a 40◦ circular arc. E×B spectra were thus recorded for dif-
ferent background gas pressures, discharge voltages, angular
positions and propellants (namely xenon and krytpon). The
probe alignment is also discussed in this contribution, since
measurements were recorded for the probe aligned with both
the thruster centerline and the thruster mid-channel.

1 Introduction
In Hall thrusters operating at high anode mass flow rates and/
or high discharge voltages, a significant fraction of multiply
charged ions can be created. Such species degrade the effi-
ciency and the mass utilization of Hall thrusters (HTs) [1].
They also increase erosion and sputtering on spacecraft sur-
faces, owing to their high momentum and charge state in com-
parison to singly charged ions [2, 3]. Determining the fraction
of ion species as well as their distribution in the plume is thus
relevant to provide thrust correction factors and to assess ac-
curately the erosion of the thruster discharge channel. It is
also appropriate to gain insight into ionization processes in
magnetized plasmas.
To do so, various diagnostic tools have been used to explore
ion distribution. Many studies have investigated ion energy
using a Retarding Potential Analyzer (RPA) [4, 5, 6] or a

Molecular Beam Mass Spectrometer (MBMS) [7, 2]. How-
ever the last diagnostic fails in discrimating multiply charged
from singly charged ions as the current collected is dependent
on the energy per unit charge of the ion species [8]. The sec-
ond tool is time-consuming with a limited resolution [9].
The E×B probe, or Wien filter, has been used in electric
propulsion since the 1970s to characterize ions beam of Grid-
ded Ion Engines (GIEs). It is in the late 1990s that the E×B
probe has been used to investigate Hall thrusters plume [10].
Since then, the filter has been extensively used to investigate
plumes of various Hall Thrusters as exemplified in Table 1.
The Table 1 clearly suggests that low-power HT plumes are
very under-studied. However, it is well known that low-power
HTs exhibit performances below mid- and high-power de-
vices due to a large surface-to-volume ratio. It is therefore of
interest to measure small thruster plume properties to verify
whether the size also has an impact on plume characteristics.
To do so, the far-field plume of a 100 W-class HT has been
recently characterized in terms of current density profile, total
ion current, and ion energy content (see Refs. 11 and 12). To
fully complete plume characterization, E×B measurements
have been performed and are presented in this contribution.
Ion specie fractions are thus assessed as a function of differ-
ent operating parameters, i.e. the residual gas pressure, the
discharge voltage, the anode mass flow rate, the propellant
type. Measurements were also performed for different angles
and probe positions, namely, aligned with the thruster axis
and aligned with the centerline of the discharge channel.

2 Setup and Instruments

2.1 NExET Vacuum Chamber

E×B measurements have been performed in the NExET—
New Experiment on Electric Thrusters—vacuum chamber, a
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Table 1: E×B probe measurements performed in the plume
of various power-class HTs

Hall thrusters HT class References
SPT-100 1.35 kW Kim & Gallimore [10, 2]
P5 5 kW Gallimore [2]
NASA-173Mv2 5 kW Hofer [13, 14]
BHT200-X3 200 W Ekholm [15]
BHT-HD-600 600 W Ekholm [16]
H6 6 kW Reid [17]
Unnamed 500 W Diamant [18]
BHT-1500 2 kW Diamant [19]
PPS-1350 1.5 kW Diamant [20]
Z-70 600 W Gurciullo [21]
Unnamed 100 W Watanabe [22]

stainless-steel cylindrical tank 1.8 m in length and 0.8 m in
diameter. NExET is fitted with a primary dry pump that evac-
uates 400 m3·h−1, and two turbomolecular pumps, with an
overall pumping speed of 650 l/s-N2. A cryogenic panel ab-
sorbs heavy-atoms such as xenon and krypton, the two propel-
lants used in this experiment. The pumping speed is around
8000 l/s when the 0.5 m2 cold panel is sustained at 35 K. The
overall pumping system guarantees a background operating
pressure below 5× 10−5 mBar-N2, proportional to the mass
flow rate injected. Note, that since the adsorption tempera-
ture of the krytpon is lower than 35K, background pressure
for krytpon operation was slightly higher but still below 10−4

mBar-N2.

2.2 100 W-Class ISCT100-v2

The ISCT100-v2, standing for ICARE Small Customizable
Thruster, is a 100 W-class Hall thruster (see Figure 1), with
performances comparable to the Busek BHT-100 [23]. The
ISCT100-v2 corresponds to the 2S0-2B0 configuration pre-
sented in Ref. 24 and constitutes an example of a low-power
Hall thruster. The annular discharge channel is made of BN-
SiO2. A non-magnetic stainless-steel ring anode is placed at
the back of the discharge channel, against the internal sur-
face of the outer ceramic wall. The propellant gas is injected
homogeneously inside the channel through a mullite disk, of
which the high porosity allows for diffusion of the gas. The
magnetic field is generated by means of cylindrical samarium-
cobalt (Sm-Co) permanent magnets, located on both sides of
the annular channel. The symmetrical distribution as well as
the lense-shape of the magnetic field are provided by a pure
iron magnetic circuit. The maximum magnetic amplitude is
reached at the channel exit plane, while a near-zero amplitude
is reached in the anode area. Due to the use of permanent
magnets, the magnetic field is assumed constant for all oper-
ating points which constitutes a large discrepancy with mid-
and high- power HTs operation. Indeed, the magnetic field
is generated by magnetic coils and varied with operating pa-
rameters (i.e. anode mass flow rate and discharge voltage).
During these experiments, both high-purity xenon and kryt-

Figure 1: ISCT100-v2, 100 W-class HT.

pon were used as the propellant gas for the ISCT100v2.

Table 2: Tested operating points.

Ud [V] Pd [W] ṁa [sccm]
Xenon operation

200 66 5
250 85 5
300 105 5
350 126 5

Krytpon operation
250 90 7.2
300 114 7.2

A 1A-class LaB6 hollow cathode was used to generate the
electron current needed for discharge balance and beam neu-
tralization. The cathode orifice is aligned with the thruster
centerline and placed at 7.5 cm above the thruster inner pole
and 1.5 cm upstream the channel exit plane. The inclination
angle is fixed to approximately 45◦. The cathode was operated
under steady conditions with 2 sccm of Xenon and a constant
heating power adapted to maintain a Cathode Reference Po-
tential (CRP) around −10 V.

2.3 Langmuir probe

To accurately assess the actual ion velocity, plasma potential
Vp was measured thanks to a cylindrical Langmuir probe in
the vicinity of the E×B entrance collimator [21]. The Lang-
muir probe consists of a 0.38 mm diameter tungsten wire,
with a collecting part of 10 mm long. The remaining part
is insulated from the surrounded plasma by alumina tubes.
The probe axis was oriented parallel to the E×B probe axis,
at a distance of 3.5 cm from the entrance collimator. The
ALP SystemT M unit from Impedans Ltd has been used to ac-
quire the I–V curves. The plasma potential Vp is obtained
from the maximum of the first derivative of the I–V curve
(Vp = ((dI)/(dV ))max).

2



SP2020_00270

Figure 2: Exploded view of the E×B probe with the entrance
collimator (1), the E×B fields regions (2), the exit collimator
(3) and the graphite collector (4).

2.4 E×B probe
2.4.1 Design and theory

E×B probe, also known as Wien filter, is a diagnostic tool that
allows to measure ion velocity in a given direction [25]. It is
therefore essentially used to discern the ion species according
to their mass to charge ratio, i.e. the degree of ionizaton of
an ion. The working principle of such filter is based on the
Lorentz force FL which represents the deflecting force acting
on a charged particule moving at a velocity u within an elec-
tromagnetic field:

FL = Ze(E+u×B) (1)

By balancing E or B intensity, the electromagnetic force act-
ing on the particle can be null, so Equation 1 becomes:

E+u×B = 0−→ E =−u×B = B×u (2)

In the case of an E×B probe, magnetic and electric fields are
in crossed field configuration, i.e. E ⊥ B. Thus, in a three
dimensional Cartesian coordinate system (x,y,z), E(0,Ey,0)
and B(0,0,Bz), so:

ux =
Ey

Bz
(3)

To do so, an E×B probe is composed of an entrance and an
exit collimator, an E×B region and a collector (see Figure 2).
In our probe, the magnetic field is constant and generated by
SmCo5 permanents magnets spaced of 18 mm. The magnetic
flux is distributed homogenously and focused in the axis of
the probe thanks to a magnetic steel circuit. The magnetic
field at the center of the probe is 1750 G. The electric field is
generated by two parallel electrodes separated by a distance
d = 16 mm and symmetrically biased.
The entrance collimator is a grounded stainless steel tube
with a 2 mm diameter and 55.5 mm long, so that an accep-
tance angle of 4.13◦ is achieved. Note that different sets
of measurements have been performed with collimators of
different dimensions (length and diameter) and materials
(quartz, inox). The actual collimator is thus a trade-off
between optimal resolution and measurable collector current.
The exit collimator is a grounded plate with a 4 mm diameter
aperture.
The graphite collector is insulated from the rest of the

probe in a Teflon tube. Its conic shape limits the impact of
secondary electrons emission due to bombardment of ions.
The voltage between the two electrodes was varied between
± 150 V, with a steap of 0.2 V [25]. One plate was ramped
positive and the other was ramped negative with respect to
ground, in such a way that the potential at the center of the
probe is at ground. The collected current is measured with a
Keithley 6485 Picoammeter. It has a range from 20 fA to 20
mA with a resolution of 10 fA.

2.4.2 Probe internal pressure analysis

Particle build-up inside the probe can lead to corrupted re-
sults. It is then of interest to evaluate how much time is needed
to reach a probe internal pressure for which the correspond-
ing mean free path is similar to the characteristic probe di-
mensions, i.e. the gap between the electrodes. To do so, a
mass continuity analysis was performed to quantify the in-
crease of internal pressure during far-field plume measure-
ments. To simplify the problem, we assume that only ions
enters the probe. Thanks to previous Faraday cup measure-
ments performed in the far-field plume of the ISCT100-v2
[12], we consider that the ion current density reaching the en-
trance collimator of the probe is 0.2 mA/cm2 at θ = 0◦. Thus,
for an initial internal pressure of 1×10−5 mBar-N2, it would
take more than 1400 hours to reach a probe internal pressure
of 5.7×10−4 mBar-N2, corresponding to a mean free path of
16 mm. Such conditions are not achievable in the case of our
study. We can thus state that spectra presented in this study
are not corrupted by collisions occuring inside the probe.

2.4.3 Spectrum analysis

A typical E×B spectrum is shown in Figure 3. The measure-
ment was recorded for Ud = 250 V and ṁa = 5 sccm at 3.6 ×
10−5 mBar-N2 background pressure, with the probe aligned
with the thruster centerline. The different ion species can be
identified as they form different peaks. The main peak cor-
responds to singly-charged ions Xe+. Xe2+ and Xe3+ ion
species are also visible at a lower magnitude. One can also
notice a low-velocity ion population before the Xe+ peak.
While this extra peak has been reported in other E×B plume
measurements [15, 21, 26], the actual origin still remains un-
known. Further investigation will be proposed in this arti-
cle. Moreover, an overlap area between singly- and doubly-
charged particle is visible. It has been identified as the result
of elastic collisions between the two entities [2, 10, 27].
To ease the identification of each ion specie, the correspond-
ing probe voltage and velocity are given in Table 3. To verify
the reliability of the measurements, we suggest to compare the
corresponding velocity νion to the theoretical value νth. The
theoretical value is given by the following Equation:

νth =

√
2eZ(Ud−|CRP|)

mxe
(4)
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Figure 3: E×B spectrum for Ud = 250 V and ṁa = 5 sccm (xe)
for θ = 0◦, with the probe aligned with the thruster centerline.

Thus, for Ud = 250V and a CRP of -10 V, the theoretical ve-
locities for each ion specie are: νth(Xe+) = 18.782 km.s−1,
νth(Xe2+) = 26.482 km.s−1, νth(Xe3+) = 32.117 km.s−1. For
a specific probe voltage, the corresponding velocity can be
determined thanks to the following Equation:

νion =
Vplates

Bd
(5)

Since the entrance collimator is grounded, ions face a po-
tential drop that corresponds to the difference between the
plasma potential in the vicinity of the probe and the on-axis
potential (basically 0V). Therefore, it accelerates ions, caus-
ing a shift of the spectrum toward higher velocities. The
corrected ion velocity can be determined with the following
Equation [21]:

νionc =

√
ν2

ion−
2eZ(Vp)

mxe
(6)

For the conditions described above, the plasma potential is
5.3 V. Both measured and corrected ion velocities are given
in Table 3. The velocity ratio between νionc (Xe2+), respec-
tively νionc (Xe3+), and the νionc (Xe+) is 1.33, 1.63 respec-
tively. While these ratios are not exactly equal to the the-
oretical ratios

√
2 and

√
3, ion velocities are still consistent

with expected values. Actually, it demonstrates that multiply-
charged ions are created in the donwstream region of the dis-
charge chamber since they experience a lower acceleration
potential than singly-charged ions.

In addition to a velocity analysis, such spectrum can allow
to estimate ion species fraction at a given condition. To do
so, we use the method suggested by Hofer [28]. It consists

Table 3: Probe voltages and velocities of each ion specie for
Ud = 250 V and ṁa = 5 sccm (Xe), measured on the thruster
centerline.

Ion specie Vplates [V] νion [km.s−1] νionc [km.s−1]
Extra 19.6 14.000 -
Xe+ 26.4 18.857 18.649
Xe2+ 35.2 25.143 24.831
Xe3+ 43.2 30.857 30.476

Table 4: Ion species fraction of the ISCT100-v2 for Ud = 250
V and ṁa = 5 sccm (Xe), measured on the thruster centerline.

Ion specie Current collected [nA] Fraction [%]
Xe+ 3.576 0.85
Xe2+ 0.598 0.14
Xe3+ 0.061 0.01

of evaluating the current of each specie as the maximum peak
height. Although this method pointed out its limit in terms of
accuracy as it does not consider overlap areas and peak width
[29, 30], it still constitutes a good approximation to estimate
the fraction of ion species. Since the origin and the content
of the extra peak is still unclear, it is not considered in the
computation of the fractions.

2.4.4 Experimental set-up and alignment

In the course of this study, both the ISCT100-v2 and the 1A-
class cathode were mounted on a Newport URS100BCC mo-
torized rotation stage. The rotation angle θ could be varied
between −20◦ and 20◦ with a step of 5◦, the thruster center-
line corresponding to θ = 0◦. The E×B probe was mounted
on a Newport translation stage, so that the axis of the probe
could be aligned either with the thruster axis or with the cen-
ter of the discharge channel. The probe was aligned thanks
to a collimated red laser beam passing through the back of
the probe, the entrance collimator and reaching the inner pole
of the thruster. Note that the distance R between the entrance
aperture of the probe (i.e. the entrance collimator) and the exit
plane of the thruster was set at a distance of 34 cm, nearly 10
times the mean discharge channel diameter of the HT.

Measurements were thus recorded for the probe aligned
with the thruster centerline and with the thruster mid-channel,
respectively. Figures 4a and 4b show the two corresponding
spectra obtained under identical thruster operating conditions.
Comparatively, the collected current is maximized when the
probe is aligned with the thruster centerline, which is consis-
tent with Diamant’s observation [18]. Furthermore, one can
notice that the width of the signal is larger in the first configu-
ration. Such observations are not surprising. Indeed, when the
probe is aligned with the thruster centerline, the field-viewing
probe includes the whole annular discharge channel, while in
the second configuration, only one side of the discharge chan-
nel is probed. The collected ion flux density is logicaly higher

4
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Figure 4: E×B spectra for Ud = 250 V and ṁa = 5 sccm for
the probe aligned (a) with the thruster axis and (b) with the
channel axis.

in the first configuration. However, while the collected cur-
rent differs for the two configurations, ion fractions are not
impacted by the probe position, as suggested in Table 5. In
like manner, the probe voltage (i.e. ion velocity) associated
to each peak remains unchanged whatever the probe position.
For the sake of clarity, the spectra displayed in the rest of
this article correspond to measurements recorded for the E×B
probe aligned with the thruster centerline.

Table 5: Ion species fraction of the ISCT100-v2 for Ud = 250
V and ṁa = 5 sccm (Xe), for two different probe alignments.

Probe alignment Xe+ fraction Xe2+ fraction
Thruster centerline 0.85 0.15
Mid-channel 0.86 0.14

3 Results

3.1 Effect of the background pressure
The effect of background pressure was investigated in this
work. The background pressure was artificially increased

Table 6: Ion species fraction recorded for three different back-
ground pressure. The ISCT100-v2 was operated with Ud =
250 V and ṁa = 5 sccm (xe).

Pressure [mBar - N2] Xe+ Xe2+ Xe3+

P1 = 3.2 × 10−5 89% 11% 0%
P2 = 6.5 × 10−5 83% 15% 2%
P3 = 9.7 × 10−5 83% 15% 2%

within the vacuum chamber by directly injecting pure xenon
through a Swagelok metering valve. Thus, probe measure-
ments were performed at the operating pressure P1 (Figure
5a), and two higher background pressures, namely P2 = 2P1
(Figure 5b) and P3 = 3P1 (Figure 5c). Measurements were
performed for the probe axis aligned with the thruster center-
line. From the set of curves, we can observe that the multiply-
charged ions fraction increases with background pressure,
which is consistent with previous studies performed for mid-
and high-power HTs [19, 20]. Ions fractions are presented in
Table 6.
Furthermore, one can notice that when the background pres-
sure is ramped up, both the extra peak amplitude and the mean
equivalent velocity increase, in such a way that it merges with
the Xe+ peak at the highest pressure.
An other interesting feature concerns the overlap between
singly- and doubly- charged particle peaks. The overlap de-
creases when the pressure is ramped up. At high background
pressure (Figure 5c), the ion peaks are well defined and well
separated.

3.2 Effect of the discharge voltage
The effect of the discharge voltage was also investigated.
Measurements were recorded for the probe aligned with the
thruster centerline at θ = 0◦. The ISCT100-v2 was oper-
ated with a xenon mass flow rate of 5 sccm. Measurements
were performed for four different discharge voltages, namely
200 V, 250 V, 300 V and 350 V, respectively plotted in Fig-
ures 6a, 6b, 6c and 6d. The current collected by the probe
increases with discharge voltage, since the ion production is
favoured. In like manner, an increase of the discharge volt-
age causes a shift of the spectra toward higher values of the
electrode voltages, that means toward larger velocities. It is
nonetheless interesting to note that, compare to what is com-
monly observed, the multiply-charged ions fractions decrease
when the discharge voltage is ramped up, as presented in the
Table 7. While this observation differs from other studies
[10, 13, 14, 17], it is worth to consider it with caution. Indeed,
the observation is made on the thruster centerline at θ = 0◦.
It is known that at a fixed magnetic field topology, when the
discharge voltage is ramped up, the spatial extent of accel-
eration area increases [31]. Since multiply-charged ions are
produced downstream, it is possible that for high discharge
voltages, they are directed toward large angles. To be consis-
tent enough, further E×B measurements must be performed
at large angles. Only a complete angular integration would al-
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Figure 5: E×B spectra for Ud = 250 V and ṁa = 5 sccm at different background pressures, namely (a) P1 = 3.2× 10−5

mBar-N2 , (b) P2 = 6.5× 10−5 mBar-N2 and (c) P3 = 9.7× 10−5 mBar-N2. The measurements were recorded for θ = 0◦,
with the probe aligned with the thruster axis.

low us to conclude on the fact that multiply-charged ion frac-
tions increase with the discharge voltage. Preliminary angular
investigations are discussed in the following section. Other
factors might also explain this tendency, namely, the peak-
height method used to estimate the ion specie fractions that
do not consider the area under the curve, and the extra peak
which is not considered in the assessment of the fractions. Fi-
naly, one can also consider inherent properties of low-power
HTs, of which the ionization degree is low for low discharge
voltage conditions. Thus, the Xe+ production increases con-
sistently when the voltage is ramped up.
One can also notice that when the discharge voltage is ramped
up, the extra peak amplitude increases, in such a way that its
amplitude is comparable to the Xe+ peak for the 350 V case.

Table 7: Ion species fraction recorded on-axis for four differ-
ent discharge voltages. The ISCT100-v2 was operated with
ṁa = 5 sccm (Xe).

Ud [V] Xe+ Xe2+ Xe3+

200 76% 20% 4%
250 85% 14% 1%
300 93% 7% 0%
350 96% 4% 0%

3.3 Effect of the angle

The effect of the angle was also investigated. Measurements
were recorded for the probe aligned with the thruster center-
line. The ISCT100-v2 was operated with a xenon mass flow
rate of 5 sccm and a discharge voltage of 300 V. Measure-
ments were performed for five different angles, namely 0◦,
5◦, 10◦, 15◦ and 20◦, respectively plotted in Figures 7a, 7b,
7c, 7d and 7e. Corresponding ion fractions are given in Table
8.
Peak magnitude clearly depends on the angular position. Xe+

peak dominates for each angle. As the probe move away from
the thruster centerline, the ion current collected is one and
two orders of magnitude lower between 0◦ – 15◦ and 0◦ –
20◦, respectively. It is worth noticing that at 20◦, the signal-
to-noise ratio is too low to adequately explore the spectrum.
In other words, the ion flux density reaching the collector is
too low to discriminate different ion species. This is quite
a limiting problem since it does not allow us to fully char-
acterize the far-field plume of the ISCT100-v2 with the actual
set-up. When moving away from the thruster centerline, Xe2+

and Xe3+ peak magnitude increase. This can be explained by
the fact that different ion species are created at different lo-
cations inside the discharge channel. As a consequence they
experience different deflections. Furthermore, the extra peak
decreases in intensity and the overlap with the Xe+ peak is
less pronounced for larger angles.

Table 8: Ion species fraction recorded for four different angu-
lar positions. The ISCT100-v2 was operated with Ud = 250 V
and ṁa = 5 sccm (Xe).

Angle [◦] Xe+ Xe2+ Xe3+

0 100% 0% 0%
5 99% 1% 0%
10 81% 18% 1%
15 60% 30% 10%

3.4 Krytpon operation

Krytpon constitutes a good alternative to xenon as gas propel-
lant for HTs. While it presents a higher ionization potential,
the lower atomic mass of krypton leads to a larger ion veloc-
ity, , hence a higher specific impulse [32, 14]. One would then
expect a lower fraction of multiply-charged ions in the plume
of a HT operated with krytpon. Indeed, compare to xenon, the
energy required to produce doubly- or triply- charged krytpon
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Figure 6: E×B spectra for ṁa = 5 sccm of xenon at different discharge voltages, namely (a) 200 V, (b) 250 V, (c) 300 V and
(d) 350 V. The measurements are recorded for θ = 0◦, with the probe aligned with the thruster axis.

ions is much larger than the one needed for xenon. To do
so, E×B measurements were performed in the plume of the
100W-class HT operated with krytpon. Since the magnetic
topology and the discharge channel sizes are not optimized for
krytpon operation, steady operation were difficult to achieve.
The operating parameters investigated are given in Table 2.
Note that the krytpon mass flow rate was set in such a way that
the discharge power was identic at xenon operations. Figure 8
represents the spectrum recorded for Ud = 300 V and ṁa = 7.2
sccm, with the probe aligned on the thruster centerline. The
spectrum is clairly dominated by singly-charged krytpon ions
with a fraction of 98%, while Kr2+ only represents 2%. One
can also notice that singly- and doubly-charged ions are dis-
tinctly separated since the overlapping area between the two
species does not exist. In other terms, Kr+–Kr2+ elastic col-
lisions are less favoured than Xe+–Xe2+. This observation is
physically consistent with the fact that cross section for colli-
sions of krytpon ions are smaller than xenon ones at a given

electron energy [33]. The extra peak is still visible but it ex-
hibits a lower magnitude.
Furthermore, krytpon ion velocities are higher than xenon
ones. The Kr+ and Kr2+ peaks are respectively associated
to probe voltages of 34.4 V and 48.8 V, which corresponds to
uncorrected velocities of 24.571 km.s−1 and 34.857 km.s−1.
Such observation is not surprising since it is due to the lower
atomic mass of krypton. As expected, the ratio between
νion(Kr+) and νion(Kr2+) is

√
2.

4 Conclusion
In this study, we have estimated ion species fractions and
measured the corresponding velocities in the far-field plume
of the 100 W-class ISCT100-v2 HT, by means of an E×B
porbe. After having studied the influence of the probe align-
ment on the spectra shape, the impact of background pres-
sure, discharge voltage and angular position has been inves-
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Figure 7: E×B spectra for Ud = 300 V and ṁa = 5 sccm at different angular positions, namely (a) θ = 0◦, (b) θ = 5◦, (c)
θ = 10◦, (d) θ = 15◦, (e) θ = 20◦. The measurements are recorded with the probe aligned with the thruster axis.
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Figure 8: E×B spectra for Ud = 300 V and ṁa = 7.2 sccm
(Kr) at θ = 0◦. The measurements are recorded with the probe
aligned with the thruster centerline.

tigated for the thruster operated with both xenon and kryp-
ton. One unexpected result is that the fraction of the multi-
ply charged ions does not increase with the discharge voltage
on the thruster centerline, compare to what was described for
mid- and high-power class HTs. This fraction increases as the
probe is moved away from the thruster centerline however.
A 180◦ plume characterization at various discharge voltages
must be performed to confirm the observed results.
The study also points out some limits of the E×B probe de-
sign for low power, i.e. low-current, electric propulsion de-
vices, since the measurements are only usable in a small por-
tion of the plume, namely for −15◦ < θ < 15◦, where the ion
flux is the highest. Such a problem is quite challenging since
it is due to the inherent properties of low-power HTs.
To complete this study and gain insight into ion plume prop-
erties, Laser Induced Fluorescence spectroscopy will be per-
formed in an upcoming experimental campaign.
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