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The Polaris Linear Plasma Device
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Abstract— We report the construction of Polaris, a new linear
plasma device with an axial magnetic field dedicated to research
and education at the American University of Beirut in Lebanon.
The goal is to initiate the investigation of topics related to basic
magnetized plasma physics and nuclear fusion. We discuss the
novel technical solutions found to set up various components
of the device. We start with the magnetic coils where we use
power cables to generate the required axial magnetic field. They
are included in a stainless steel case for water-cooling. Then,
we present the vacuum and the gas inlet systems with which
we control the neutral pressure. The way we manufacture the
water-cooled radio frequency (RF) antenna allows the production
of a variety of designs. Polaris is thus built to operate in a steady
state. Using a reciprocating Langmuir probe, we determine the
plasma properties as a function of the various control parameters.
As the plasma remains in the “blue mode,” we show that the
increase in the main magnetic field leads to an increase in the
density but a decrease in the plasma temperature. The increase in
neutral pressure yields the same effects. However, the increase in
RF power leads to an increase in both density and temperature.
Finally, plans for future investigations are briefly described.

Index Terms— Helicon plasma, magnetized plasma device,
plasma properties, radio frequency (RF) antenna, RF waves.

I. INTRODUCTION

FUNDAMENTAL and applied research on plasmas and
their application are active worldwide. To cite a few,

we mention materials processing [1], space thrusters [2],
space plasmas [3], and thermonuclear fusion using magnetic
fields [4]. The latter is of particular interest as it remains one
of the most promising paths to achieve a large production of
electrical energy while reducing greenhouse gases that harm
our environment. To understand the physics of magnetized
plasmas, large toroidal devices (tokamaks or stellarators) are
built to control and optimize nuclear fusion reactions [5]–[7].
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In universities and relatively small research centers, much
of the experimental research is performed on linear devices
or small tokamaks where basic plasma physics problems are
investigated along with developing new diagnostics and train-
ing students. These are the goals of our new linear magnetized
plasma device that we call Plasma fOr Learning and Research
Investigation Setup (Polaris) built at the American University
of Beirut in Lebanon.

Polaris joins the family of linear plasma devices that exist
worldwide. To cite a few, we divided them into three categories
that reflect the three main methods to generate a plasma. Hot
tungsten filaments are used in devices such as the large volume
plasma device (LVPD) built in India [8] with a relatively low
magnetic field, that is about 150 G, and reaching densities
ne � 1017 m−3 and temperatures about Te ∼ 8 eV. LVPD
investigates applications related to electromagnetic phenomena
occurring in geospace plasmas. The same technique is used
on Mistral (France) [9] where B < 250 G leading to ne �
1015 m−3 and Te ∼ 3 eV. Among the topics studied in this
device are plasma rotation [10], [11] and its effects on the
dynamics as well as the development of new spectroscopic
diagnostics [12]. In China, the Keda Space Plasma EXper-
iment KSPEX [13] generates plasmas in a double plasma
configuration with B < 1000 G. The main aim is to study
the boundary-layer processes of ionospheric depletions.

Another way to generate hot electrons is by using a Lan-
thanum Hexboryde (LaB6) cathode and several linear devices
use this technique. The PISCES-A and B linear plasma device
in San Diego [14] (USA) has B < 1200 G to generate a hydro-
gen plasma with ne � 1019 m−3 and Te ∼ 10 eV. Research is
dedicated to plasma-material interaction (PMI) [15], [16] and
plasma turbulence [17], [18]. Another device that is dedicated
to studying the PMI is the PSI-2 in Germany [19]. The
magnetic field in the source increases from 80 mT at the
cathode edge to a local maximum of 180 mT at the anode
center. The density and temperature achieved are, respectively,
about 1×1018 m−3 and 12 eV for an arc power of about 10 kW.
In Japan, the NAGDIS linear plasma device uses primarily
hydrogen and helium as the primary gas with a magnetic
field that can reach 2500 G. One of the main goals of this
device is to study detachment physics, an issue critical for
tokamaks [20].

The third way to generate plasmas efficiently is to launch
radio frequency (RF) helicon waves [21], [22]. In the United
States, we cite the CSDX device with B � 650 G [23],
[24] leading to ne ∼ 2 × 1019 m−3 and Te ∼ 3 eV for
a 1.5 kW of RF power. The experimental program touches
on themes related to the instabilities and zonal flows in
magnetized plasmas. The HelCat device built at the University
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of New Mexico (USA) [25] uses both a helicon RF source and
a thermionic cathode source, a property shared with the large
plasma research device (LAPD) in Los Angeles (USA) [26],
which is designed to study space plasma processes. In Japan,
the LHPD has a magnetic field of about 140 G leading to a
density generated at 1 kW is about 1018 m−3. Its main charac-
teristic is its large diameter 73.8-cm inner diameter [27], [28]
with a focus on enhancing the RF efficiency.

Since Polaris is the first of its kind in the Middle East
region, this article discusses technical areas where we follow
procedures developed by other groups, but more emphasis is
put on areas where we develop our techniques taking into
consideration our environment and (limited) resources. The
motivation behind building Polaris is to research topics related
to increasing the efficiency of plasma generation by optimizing
the antenna design. This should help us to understand why and
how helicon waves are efficient in generating plasmas. The
goal is to increase the plasma pressure, a critical parameter for
the onset of instabilities. We thus aim at studying the instabil-
ities in our device and comparing our results to previous find-
ings. A focus will be dedicated to the saturation mechanisms
that lead to the formation of coherent, yet nonlinear, structures
often called blobs or avaloids in tokamaks [17], [24]. Instabil-
ities lead to enhanced radial transport of the plasma outside the
generation zone. As in tokamaks and stellarators, the transport
in the scrape-off layer perpendicular to the magnetic field
competes with the parallel one that links the plasma to the two
end-plates. The plasma decay caused by the parallel transport
is inversely proportional to the connection length, which in our
case is the length of the setup. Consequently, to observe the
turbulent structures that are radially moving out, we increased
the length of the device to 3 m. On the other hand, this
device is well suited to form students from the Middle East
region in the fields of experimental plasma physics, diagnostics
development, and fusion engineering.

This article is divided into two main parts. The first one
describes the technical aspects of the various components of
Polaris with the focus on the novel techniques to design and
build water-cooled RF antennas (Section V), and the magnetic
coils (Section III) with off-the-shelf products. This design
allows us to run for hours without interruption nor a change in
the plasma properties. More conventional techniques designed
the pumping system is discussed in Section IV. The second
part of this article is dedicated to the characterization of the
plasma in Polaris. We present the first measurements of the
plasma properties as a function of the radius at different
magnetic fields in Section VI-C. Then, we vary the neutral
pressure in Section VI-E and RF power in Section VI-D. These
scaling should allow us to show the plasma properties that we
can achieve in our system, where the so-called blue-mode is
obtained regularly. The scaling as a function of the control
parameters will guide us toward increasing the plasma pressure
and having a higher ionization rate for the same input RF
power.

II. OVERVIEW OF THE POLARIS SETUP

Polaris is a plasma device operating in a steady state with an
axial magnetic field built to conduct fundamental and applied

Fig. 1. Picture of Polaris showing the 12 water-cooled magnets around the
vacuum chamber installed on the steel support structure. One can also see
to the right the shield of the RF antenna along with the matching network.
The cooling ducts can be seen connected to each magnet from the top of the
picture. To the left, we have the turbo and the rotary vane pumps.

experiments. In Fig. 1, we show its picture where we indicate
the main components of the system. Many vacuum parts
were donated by the Institut für Plasma Physik (Garching,
Germany). The setup consists of approximately 3-m-long and
30-cm inner diameter stainless steel vacuum chamber. All the
vacuum flanges are Conflat allowing us to have an ultrahigh
vacuum that is about 3×10−7 Torr. It is equipped with several
ports to allow the installation of pressure gauges, Langmuir
probes as well as spectroscopic measurements. In its present
design, it has at one end a bell-shaped quartz tube around
which the antenna is installed, and at the other, the end-plate
is a fused silica window, which also allows us to image the
plasma. The magnetic field is produced by 12 homemade
water-cooled magnetic coils producing currently a maximum
on-axis field of 700 G. The vacuum chamber and the magnets
are supported by a steel structure designed to hold the weight
of the whole setup. Hereafter, we discuss the different compo-
nents of this setup followed by plasma properties as a function
of radius, magnetic field, neutral pressure, and RF power.

III. WATER-COOLED MAGNETIC FIELD COILS

To generate the required uniform and steady axial magnetic
field, we build coils using the commercially available power
cable. The latter is a single-core copper wire with an area
of 50 mm2 and insulated by PVC since it is designed for
underground installation. Each 90-m cable is winded to form
one subcoil with 2×16 turns to have the two ends of the cable
at the outermost round, as shown in Fig. 2(a).

Since the coils are to be embedded in a case with circulating
water for cooling, we enhance the insulation of the PVC
from the surrounding water by coating each subcoil with
Tinorethane aluminum paint. This yields the silver color seen
in Fig. 2. Three subcoils are connected in series to produce one
coil [Fig. 2(b)]. To increase the space in-between the subcoils
for better water circulation and thus better cooling, we insert
4-mm-thick washers that are shown in Fig. 2(a).

The stainless steel cylindrical case, shown in
Fig. 2(b) and (d), is designed to host the coils. The inner
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Fig. 2. (a) Picture of one subcoil with 2 × 16 turns. In (b), a set of three
subcoils put together in series in the stainless steel case. (c) Inputs and outputs
for the wires and for the water cooling. (d) Picture of the magnetic coil.

Fig. 3. (a) Axial magnetic field is plotted as a function of the radius r
from the center of the device. The vertical lines indicate the expected edges
of the plasma. The measurement is made using a Gaussmeter that is inserted
through the horizontal window, visible in Fig. 1, that is at about 1 m from the
RF source. (b) Magnetic field plotted as a function of the current showing a
linear dependence as expected.

diameter of 36 cm is minimized to increase the magnetic
field, whereas the outer diameter is 53.7 cm. Each case is
equipped with two nozzles to allow the water to go in and out
for cooling. The connection of the subcoils is done outside
the case, for this reason, we have six additional nozzles
shown in Fig. 2(c). We use four Electronic Measurement
EMS 20-500 power supplies for the direct current generation,
where every three coils are connected in parallel to one power
supply.

We measure the amplitude of the magnetic field using a
Gaussmeter in the absence of a plasma at about 1 m from
the source. The dependence of the magnetic field, B , on the
radial position from the device axis, r , is plotted in Fig. 3(a)
for a current of 200 A in each of the four dc power supplies.
This corresponds to a current of 83 A flowing in each coil. One
can safely deduce that the magnetic field is constant inside the

Fig. 4. Schematic of the vacuum system in Polaris with the various
components and their connections to achieve ultralow pressures.

plasma in the region schematized by the two vertical dotted
lines. In Fig. 3(b), we plot the dependence of B on the current
clearly showing the linear dependence as is expected from the
theory. Consequently, from the current reading, we deduce the
axial magnetic field.

IV. VACUUM AND GAS INLET SYSTEMS

Polaris is a linear plasma device where the RF source is
located at one end, and a fused silica window acting as an
insulating end-plate is installed on the other end. The vacuum
pumping system, shown in Fig. 4, is installed at the bottom
flange of the six-way cross. To which we fix a butterfly
valve that, when needed, could act to decrease the pumping
efficiency as the vacuum pump provides a fixed pumping speed
of 1500 l/s. (for nitrogen). Right after, we insert a gate valve
that acts to protect the turbomolecular pump in case of a
sudden vacuum breach. The exhaust of the turbomolecular
pump is connected to a rotary vane pump. A flexible bellow
links the backup pump to the vacuum chamber for rough
pumping. Two pressure gauges are installed for monitoring.
To reach the desired vacuum (about 10−7 torr), we first turn
ON the rotary vane pump to bring the vacuum down to about
0.5 mTorr. After this value is reached, the turbomolecular
pump is switched ON. From the gas bottle, the argon gas
flows toward a Mass Flow Controller (1179C), which is
monitored by an MKS Type 146C Cluster Gauge Vacuum
Gauge Measurement and Control System before entering the
vacuum chamber.

V. HELICON SOURCE AND ANTENNA DESIGN

Plasma is generated using an RF wave at 13.56 MHz
launched by an antenna that is connected to a power supply
via an L-shape matching network. The schematic of the RF
setup is shown in Fig. 5.

We develop a technique that enables us to have different
designs of water-cooled antennas with different current paths.
For this purpose, a 3-mm copper sheet is laser-cut according
to a drawing that yields the desired current path when the
extracted part is folded around an axis. The side of the antenna
that is facing the plasma is thus flat with a width of 1 cm.
In Fig. 6(a), we show the 3-mm copper sheet where the white
space is the retrieved part. In Fig. 6(b), the picture shows
the antenna after the copper strap was folded to achieve a
cylindrical shape so that it is installed around the quartz
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Fig. 5. Schematic of the RF source system with the different components
for plasma generation.

Fig. 6. (a) Image of a copper plate where the part that forms the antenna,
in white background, is retrieved after being laser cut. (b) Antenna after
we curve it to have a cylindrical shape. (c) Picture of the final form of the
antenna after soldering water-cooling copper tubes. (d) Current path that can
be modified according to the antenna design.

bell-jar tube. In Fig. 6(c), the antenna after we solder the
water-cooling tubes on the side of the antenna that is not
facing the plasma. Water cooling is crucial and one must
ensure that it is applied all along the current path. The antenna
in this article is 7-cm diameter and 10 cm in length with a
current path illustrated in Fig. 6(d). We name it a double-loop
antenna because the current circulates in opposite directions.
It should be mentioned that while the antenna is designed to
be symmetric, an asymmetry occurs by the parts that connect
the antenna to the matching network.

The matching network is an Auto-Match series AM-20 with
two capacitors: One is parallel to the antenna with the maxi-
mum capacitance of 1000 pF, to which is added in parallel a
five-turn solenoid. Another capacitor is inserted in series with
a maximum capacitance of 500 pF allows the fine-tuning of
the matching network. The AM-20 type allows matching a
maximum power up to 2000 W and is water-cooled. The RF
power supply is from Advanced Energy (AE), model RF-20S,
and is emitting at a fixed frequency of 13.56 MHz with a
maximum output power of 2000 W. A dedicated chiller cools

the system composed of the RF power supply, the matching
network, and the antenna.

VI. PLASMA PROPERTIES

In this section, we present the first experimental results
achieved in Polaris. We discuss the average plasma density and
temperature as a function of the main control parameters that
are, the radius, the RF power, the neutral density/pressure, and
the magnetic field. The antenna used in this study is what we
call the antiparallel double-loop antenna, shown in Fig. 6(d).
First, however, let us have a brief discussion on the Langmuir
probe used for this study.

A. Reciprocating Langmuir Probe

In this article, we use a Langmuir probe to assess the plasma
properties as a function of radial position r . We focus here on
getting the plasma density (ne) and temperature (Te) assuming
it is quasi-neutral and singly ionized. The probe is installed
at a distance Z0 = 2.5 m from the RF source to minimize
its interaction with the RF electric field. This distance to the
source yields plasma properties that are smaller from the one
in the source region [8] as an axial gradient could exist.

The Langmuir probe is a tungsten wire with radius
rp = 0.5 mm inserted into a boron nitride ceramic tube
for thermal insulation and electrical isolation. Only h p =
1 mm emerges from the ceramic tube making the area of
the probe to be A p = �1.8 mm2. We use a Kepco power
supply to bias the probe with a potential (Vbias) that varies
between −100 to +10 V in a triangular fashion. The current is
measured as a potential drop across a 50-� resistor. A Lecroy
differential amplifier (DA1855) with a bandwidth of 100 MHz
is used so that the signal can be digitized by a National
Instrument PCI-6115 data acquisition board at a frequency
of 1 MHz.

According to the Langmuir probe theory [29], in the range
where ions dominate, the current collected by the probe has
the expression

I = As jsat

(
1 − exp

e(Vbias − VF)

kB Te

)
. (1)

The floating potential, denoted by VF , is the voltage at
which the ion current exactly equals the electron current
leading to a zero total net current. For Vbias � VF , the probe
is in the ion saturation regime characterized by Isat =
0.6 Asenecs . Assuming Ti � Te, the ion sound speed becomes
cs = (kB Te/Mi )

1/2, where the ion mass Mi is that of argon,
the elementary electric charge is e and Boltzmann’s constant
is kB . One can verify that in the range of plasma densities
investigated here, the sheath thickness is quite small with
respect to the probe area, leading to As � A p.

To determine the plasma density and temperature, we first
determine the average noise behavior when the sweeping
voltage increases, from −100 to +10 V and when it decreases
from +10 to −100 V. We use the data that are recorded before
the probe motion for this purpose. Then, these two average
signals are subtracted from the signals when the probe is in
the plasma. A least-mean-square fit in the region around the
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Fig. 7. (a) Picture of the plasma in the “pink" mode as viewed from
the side-port window. (b) and (c) Pictures of the plasma in “blue" mode
from the side-port and the end-plate windows. (d) Ion saturation current as a
function of the probe position for two neutral pressures 2.26 (pink mode) and
1.05 mtorr (blue mode), achieved by setting the argon flow rate, respectively,
to 13 and 8 sccm.

floating potential to (1) yields the average temperature. This
yields the sound speed, allowing us to obtain the density from
the ion saturation current.

B. Pink vs Blue Mode Operation

In this section, we briefly discuss the two modes of oper-
ation that are detected in Polaris reflected in the colors of
the plasma. Fig. 7(a) and (b) shows two real-color pictures
of the plasma taken from the side-port window with a view
perpendicular to the axial magnetic field. The plasma appears
as a slab in the two cases because of the axial magnetic field.
In Fig. 7(a), it has a pinkish color whereas in Fig. 7(b), it is
blueish. In Fig. 7(c), we insert a real color picture of the
plasma taken from the end-plate window where we can see
the cylindrical shape of the plasma. The two modes occur with
the same RF power and with the same reflected power, which
is less than 2%. Consequently, they could reflect different
coupling of the RF wave with the plasma.

For the antenna used here, and with the same RF power
equals to 1000 W, the transition of the plasma color from
pink to blue depends critically on the neutral gas density.
Pink mode exists at relatively higher neutral pressures, about
2–2.5 mTorr, whereas when the flow rate is decreased from
13 to 8 sccm, the neutral pressure decreases to about 1 mtorr
and a transition toward the blue mode takes place. In addition
to the neutral density pressure, the other parameter that leads
to the “pink" or the “blue" mode is the type of antenna used,
hence, the ionization efficiency. This topic will be discussed
in a separate publication.

The change in the color of the plasma reflects that of the
plasma properties. This modification is assessed by biasing the
Langmuir probe to a fixed potential of −100 V and recording
the Isat as a function of the probe position r as it plunges into
the plasma and out. The results are plotted in Fig. 7(d) taken
for the same RF power, equals 1000 W, for the same reflected
power, about 15 W, and for the same magnetic field, equals
450 G. The only difference is the neutral pressure values that
are controlled by the mass flow controller set to 13 for the
pink mode and then to 8 sccm for the blue mode. In the blue

Fig. 8. (a) and (b) Density and temperature as a function of the radial
position for different magnetic fields; the values of B is inserted in (a).

mode, Isat increases as the probe approaches the center. Note
that a higher level of fluctuations is detected in the gradient
region, which hints that the underlying instability may be drift-
waves [23]. The Isat in the pink mode remains quite small
about 1/10th of Isat in the blue mode. Further investigations
should allow us to reveal why this change takes place and
thus should help us understand the physics of helicon waves
coupling.

In what follows, the dependence of the plasma properties
on the different parameters is obtained while the plasma is in
the blue mode.

C. Average Plasma Parameters as a Function of Radius

The density and temperature profiles as a function of r are
shown in Fig. 8(a) and (b), respectively, for different magnetic
fields. At this distance from the source, the maximum density
reached in our device with 1 kW of RF power and at neutral
pressure about 1 mtorr vary between 1017 and 4 × 1017 m−3.
The maximum temperature does not depend critically on B
and is about 3 eV.

The profile of the density peaks more with the increasing
magnetic field. For low B , we record an asymmetric shape
of the plasma density that may be linked to the asymmetry
of the antenna. The density gradient for B < 500 G is thus
rather shallow but it changes drastically for B ≥ 500 G where
it peaks near the center. The temperature profile, on the other
hand, is symmetric, which appears to be independent of B .

From the central temperature of the plasma, one may deduce
several parameters of Polaris. The ion and electron gyroradii
are, respectively, about 0.0082 and 0.71 cm taken at a magnetic
field taken to be equal to 500 G and an ion temperature that
is 1/10th that of the electrons. The ratio of the pressure of the
plasma to the magnetic energy density is estimated to be about
β � 1.1%. From the neutral pressure that is about 2 mtorr and
assuming room temperature for the argon gas, one obtains a
neutral density of 6×1019 m−3 allowing us to deduce that the
ionization rate is about 1%.

To determine the dependence on the magnetic field of the
central density and temperature, we calculate the average of
the two quantities around r = 0, denoted by n̄e and T̄e,
and plot the results in Fig. 9(a) and (b), respectively. The
plasma density increases with the magnetic field, whereas the
temperature decreases according to the following power laws

n̄e ∼ B1 and T̄e ∼ B−0.3
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Fig. 9. (a) and (b) Dependence of the average density and temperature at
the center of the plasma as a function of the magnetic field. The best fits by
a power law are also inserted.

Fig. 10. (a) and (b) Dependence of the average density at the center as a
function of the RF power. The best fits by a power law are also inserted.

obtained from the best fit of the data by a power-law function.
Consequently, the plasma density increases linearly with B
whereas the temperature decreases slightly. This leads to the
total plasma pressure increasing with B .

D. Dependence on the RF Power

To investigate the dependence on the RF power, we fix
the magnetic field to 400 G and the neutral pressure to
about 1 mtorr. We verify that the plasma remains in the blue
mode by monitoring its color. Moreover, for each RF power
value, we maintain the reflected power to less than 1.5%
of the emitted one. For example, for the maximum power
investigated here of 1000 W, the maximum reflected power
is 15 W. As one could expect, increasing the RF power leads
to an increase in both density and temperature. The best fit of
the central density and temperature by a power law, as shown
in Fig. 10, are

n̄e ∼ P0.6
RF and T̄e ∼ P+0.2

RF .

The plasma density increase with the RF power is less than
linear, which makes it less effective in increasing the central
density than the magnetic field. However, the RF power leads
to an increase in the central temperature. In total, as expected,
the RF power leads to an increase in the plasma pressure and
it could thus be used to increase the plasma temperature.

E. Dependence on the Neutral Pressure

In this section, we report results on the plasma density and
temperature dependence on the neutral density. We use the

Fig. 11. (a) and (b) Dependence of the average density at the center as a
function of the neutral density. The best fits by a power law are also inserted.

mass flow controller to modify the flow rate from 7 to 13 sccm
leading to neutral pressure PN between 1 and 1.6 mtorr. For
higher neutral pressures, the plasma switches to the pink mode
and for lower neutral pressure we are unable to maintain a
steady discharge. As we keep the RF power fixed at 1000 W
with a maximum reflection of 1.2%, it is expected that with
the increase of the neutrals density, the plasma density should
increase and the temperature should decrease as more energy
is used for ionization. This is indeed the case as one can deduct
from Fig. 11 where the plasma density increases linearly but
the plasma temperature decreases strongly. The power laws
that result from the best fit of the data are

n̄e ∼ P1
N and T̄e ∼ P−0.6

RF .

This strong dependence for both the density and temperature
on the neutral pressure explains why its role is so critical and
the limited range of variation of this parameter.

VII. CONCLUSION

In this article, we report the construction of the Polaris linear
plasma device, which is operational now at the American
University of Beirut (Lebanon). It uses an RF helicon source at
13.56 MHz to generate the plasma discharge. The novel way
of constructing the antenna allows a variety of water-cooled
designs and shapes. The magnetic field coils are built using
“regular" power cables that are rolled, coated, and included
in a stainless steel cylindrical case for water cooling. For the
vacuum system, we employ a turbomechanical pump coupled
to a backup scroll pump allowing us to reach back pressures
as low as 3×10−7 torr. Consequently, the discharges in Polaris
can run for several hours at constant RF power, magnetic field,
and neutral pressure.

We also discuss the plasma properties obtained using an
antiparallel double-loop antenna. We show that the RF cou-
pling to the plasma changes mainly caused by the neutral
pressure. Pink and blue modes are identified with different
colors and different plasma properties. We continued our
investigations while the plasma is in the blue mode to show
that the plasma density increases linearly with neutral pres-
sure and magnetic field. In parallel, the plasma temperature
decreases with these two quantities. Increasing the RF power
leads to a rather moderate increase in both the density and the
temperature.
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This setup paves the way to a variety of future investigations
taking place for the first time in our region. The first main
goal to increase the plasma pressure, or the ionization rate,
for a given RF power. For this purpose, we will investigate
the RF helicon waves coupling to the plasma by comparing
the plasma properties to the antenna properties like its Gain.
The role of the current paths in antenna for plasma generation
will be studied. We will continue with a more in-depth analysis
of the role of various control parameters. This “optimization”
will lead to an increase in the plasma pressure, hence the
possibility to trigger a variety of plasma instabilities. We will
then characterize the onset of the fluctuations. This should
enhance our understanding of the radial transport occurring
at the edge of tokamaks and into the scrape-off layer. With
the construction and operation of Polaris, we thus aim at
contributing not only to the education of future generations
in our region but also to the research and development on
topics related to the dynamics and confinement of magnetized
plasmas.
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