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EMISSION PROPERTIES
OF AN ATMOSPHERIC PRESSURE ARGON
PLASMA JET EXCITED BY BARRIER DISCHARGE

An atmospheric-pressure argon plasma jet is initiated by the barrier discharge in a capillary, through which argon was flown. The spectral composition of radiation emitted by the jet
in the atmosphere and its variation in the space are analyzed in detail. The jet radiation
spectrum is shown to be predominantly formed by spectral transitions of argon and oxygen
atoms, by electron-vibrational transitions of the first positive system of nitrogen molecules N2
(𝐶 3 Π𝑢 →𝐵 3 Π𝑔 ), and by transitions of hydroxyl radical OH(𝐴 2 Σ+ →𝑋 2 Π).
K e y w o r d s: plasma jet, barrier discharge, radiation spectrum, spatial distribution of radiation.

1. Introduction
A considerable attention of researchers has been attracted recently to low-power atmospheric pressure
plasma jets initiated by low-current discharge [1]. Unlike the plasma jets generated by high-current arc
discharges, the low-current plasma of atmosphericpressure gas-discharge jets is strongly nonequilibrium, because the temperature of its electrons exceeds
the gas temperature by orders of magnitude. This
method of plasma generation practically does not result in the heating of the gas component of a plasma,
so that the gas temperature in a plasma remains at a
level of room one. While interacting with various materials and objects, the “cold” gas jet does not damage
them thermally, which opens wide specific domains of
application for such plasma.
The nonequilibrium atmospheric-pressure plasma
has a wide spectrum of applications in such intensively developing directions as the treatment and
cleaning of material surfaces [2–4], sputtering of coatings [5, 6], etching [7, 8], sterilization [9, 10], biomedicine [11–13], surgery [14], stomatology [15–17] and
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others. In particular, the plasma jet is successfully
applied in stomatology to treat caries-affected teeth
before their filling owing to the strong bactericidal action of a plasma [18, 19]. In addition, this treatment
enhances the adhesion of the sealer to the tooth tissue
and prolongs the filling durability [20, 21].
The atmospheric-pressure plasma is known to be
one of the most effective sterilization sources [22],
with helium being the major working gas used at its
generation. However, plasma jet sources of this kind
consume a considerable amount of helium, which is
an expensive inert gas. The temperature of a helium
plasma jet at the capillary output reaches 150 ∘ C and
can damage the analyzed surface. Therefore, the authors of work [22] proposed to replace helium by argon
as a working gas. According to the results in [23, 24],
the electron concentration in an argon plasma exceeds
that in a helium plasma by a factor of 2–2.5. If oxygen, O2 , is used as the active gas in a jet together
with argon, the plasma can produce other particles,
such as O(3 𝑃 ), O* (1 𝐷), O*2 (1 Δ𝑔 ), and others. In addition, the argon-based plasma jet deeply penetrates
into the atmospheric air, which favors the creation
of a path for oxygen radicals that sterilize the examined surface. In work [24], it was shown that a high
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efficiency of the surface sterilization from microbes
can be attained with the help of a plasma jet on
the basis of the argon–oxygen gas mixture. The efficiency depends on the oxygen concentration in the
argon plasma. Such plasma can effectively sterilize a
surface from microbes at relatively low temperatures,
which considerably diminishes the degree of thermally
induced damage at rather small amounts of argon
[25]. The work of sterilizers on the basis of the barrier
discharge in the atmospheric gas with various humidity levels was studied in works [26, 27] in detail. The
authors of those works obtained a good agreement between the results of experimental measurements and
model calculations of the plasma composition in both
the discharge volume and a working chamber for the
sterilization of materials.
A wide scope of applications of the atmosphericpressure gas-plasma jets stimulates the development
of new sources with various working gases, as well
as comprehensive researches of their work. In particular, the information on the spectral and spatial distributions of radiation emitted by plasma jets and the
physics of processes in discharge plasma is of interest.
Some important results concerning the kinetics of
processes in the argon–nitrogen plasma of a glow discharge were obtained in works [28, 29], which confirmed the crucial role of atomic nitrogen in the processes of metal surface nitriding. This work is aimed
at analyzing the work of a source generating a “cold”
atmospheric-pressure argon plasma jet excited by a
barrier discharge. The spatial and spectral distributions of its radiation intensity are also studied.
2. Experimental Equipment and Method
For carrying out the researches, a discharge unit containing a quartz capillary 50 mm in length with an
internal diameter of 3 mm and an external one of
6 mm had been designed and constructed. The geometry and the positions of electrodes in the discharge
unit corresponded to the barrier type of a discharge.
Inside the capillary, there was an electrode in the
form of a sharpened rod 2.3 mm in diameter and
45 mm in length. The other electrode fabricated in
the form of a foil strip 25 mm in width was coiled
around the capillary, so that the cylindrical wall of
the latter played the role of a dielectric barrier between the electrodes. The gap between the electrodes
was equal to 1.85 mm, 1.5 mm of which were occupied
by quartz insulator. The distance from the electrodes
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to the capillary cut amounted to 7 mm. The inert
gas argon was blown through the capillary. The argon consumption was approximately 1.7 l/min, and
the flow velocity of inert gas atoms at the capillary
output was evaluated to equal 1 m/s.
The choice of a barrier discharge for the gas excitation was associated, in particular, with the fact
that the barrier discharge is related to low-power lowcurrent discharges and induces no substantial heating of the gas component in a generated plasma. The
presence of a dielectric barrier provided a restriction
on the amount of electric energy that was introduced
into the discharge during an excitation pulse and was
governed by the interelectrode capacitance.
The discharge was excited in the capillary with the
help of high-voltage unipolar pulses with a repetition frequency of 2.5 kHz. The pulse voltage source
was designed according to the circuit of resonance
charging of a 825-pF reservoir capacitor from a highvoltage rectifier followed by its discharge with the
help of a thyratron commutator TGI1-2000/35. The
experimental voltage at a rectifier was 1.1 kV, and
the average discharge current was 0.08 A.
The spectral distribution of the discharge radiation intensity was studied with the help of a diffraction monochromator MS 7504i designed according to
the Czerny–Turner horizontal optical scheme. A CCD
camera HS 101H with a 2048×122-pixel matrix was
used as a photorecording detector. A signal from a
CCD camera was supplied to a personal computer
for the registration and the further processing. While
determining the spatial distribution of the radiation
intensity, the space coordinate was scanned by moving the focusing lens along the jet in parallel to the
plane of the monochromator input slit.
Besides the spectral characteristics of an argon
plasma jet, the time parameters of the pulse radiation emission by plasma components were analyzed
with the help of a registration system consisting of a
monochromator MDR-6, a photodetector FEU-106,
and an oscilloscope S1-99. The general schematic diagram describing the excitation of barrier discharge,
the formation of plasma jet, and the experimental
setup is depicted in Fig. 1.
3. Results of Researches and Their Discussion
When a pulse-periodic high voltage was applied to
the electrodes of the gas-discharge quartz capillary,
through which the inert gas argon was blown, a
ISSN 2071-0194. Ukr. J. Phys. 2015. Vol. 60, No. 12
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plasma jet, which looked like a needle-shaped torch
with a characteristic lilac tint, started to burn in the
air. This tint was associated, as will be shown below, with the domination of the spectral lines of argon, which was mixed up in the capillary with the
air components, in the radiation spectrum of the discharge plasma. Beyond the output capillary cut, the
plasma jet length was visually evaluated to equal
about 10 mm.
In the course of researches, the spectral composition of radiation emitted by the argon plasma jet
formed in the atmosphere was studied. The integrated-over-time radiation spectrum of the discharge
plasma in the wavelength interval 280–790 nm is exhibited in Fig. 2. Even a quick look is enough to understand that it consists of two emission groups: a
short-wave group (300–406 nm), which contains the
bands in the ultra-violet and violet spectral ranges,
and a long-wave one (696–922 nm), which contains
the bands in the red and IR spectral ranges.
A detailed analysis of the discharge radiation spectrum brought us to a conclusion that the main emitting components in a plasma jet, besides the inert
gas argon blown through the capillary, are nitrogen,
oxygen, and hydroxyl radicals. The presence of the
emission lines of nitrogen and oxygen molecules, besides those of the inert gas argon, in the discharge
radiation spectrum is caused by the accompanying
excitation of atmospheric gases in the air, because the
discharge burned in a direct contact with the latter.
The radiation emission by excited hydroxyl radicals
takes place owing to their formation as a result of the
dissociation of water molecules, which are present in
air in the form of an atmospheric moisture and as an
admixture to argon.
The most intense spectral emissions among the registered ones of the studied argon plasma jet, as well as
their identification, are quoted in Table. The atomic
spectral lines in the emission spectrum were identified
with the help of reference data [30, 31], and the vibrational transitions of molecular components in the
discharge plasma were determined on the basis of the
results of works [32, 33].
In the long-wave (red) spectral interval of the discharge radiation spectrum (690–922 nm), the lines of
spectral transitions 3𝑝5 4𝑝→3𝑝5 4𝑠 and 3𝑝5 4𝑑→3𝑝5 4𝑝
between the excited states of argon atoms were registered, which are mainly responsible for tinting the
plasma jet in lilac. The emission of argon spectral
ISSN 2071-0194. Ukr. J. Phys. 2015. Vol. 60, No. 12

Fig. 1. Schematic diagram of the barrier discharge excitation,
plasma jet formation, and experimental equipment

Fig. 2. Integrated-over-time emission spectrum of an argon
plasma jet in the atmosphere registered at a distance of +3 mm
from the capillary cut

lines dominates by intensity in the integrated radiation spectrum of the discharge plasma, amounting to not less than 90% of the total intensity. The
same spectral interval also contains an insignificant, by intensity, emission of the spectral transition
3𝑝 5 𝑃 → 3𝑠 5 𝑆 0 (at 777.4 nm) in oxygen atoms.
In the wavelength interval of 300–405 nm, the emission spectrum of a plasma jet is mainly presented by
numerous spectral bands of nitrogen (Fig. 2) generated by electron-vibrational transitions of the second
positive system of neutral nitrogen molecules. Besides
the nitrogen emission, another band with the radiation intensity maximum at a wavelength of 308 nm
was registered in the ultra-violet spectral range. It
corresponds to the emission of hydroxyl radical OH
(the 𝐴 2 Σ+ →𝑋 2 Π transition). The appearance of
this band in the spectrum is connected with the
process of dissociative excitation of water molecules,
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Table 1. Atomic and molecular emissions registered
in the radiation spectrum of an atmospheric-pressure argon plasma jet
𝜆, nm

Plasma component

Electron (vibrational) transition

Excitation energy, eV

Intensity, rel. units

308
315.9
337.1
357.7
380.4
405.8
696.02

OH
N2
N2
N2
N2
N2
Ar

𝐴2 Σ+ (𝑣 = 0) → 𝑋 2 Π(𝑣 = 0)
𝐶 3 Π𝑢 (𝑣 = 1) → 𝐵 3 Π𝑔 (𝑣 = 0)
𝐶 3 Π𝑢 (𝑣 = 0) → 𝐵 3 Π𝑔 (𝑣 = 0)
𝐶 3 Π𝑢 (𝑣 = 0) → 𝐵 3 Π𝑔 (𝑣 = 1)
𝐶 3 Π𝑢 (𝑣 = 0) → 𝐵 3 Π𝑔 (𝑣 = 2)
𝐶 3 Π𝑢 (𝑣 = 0) → 𝐵 3 Π𝑔 (𝑣 = 3)
0 )4𝑑2 [3/2]0 → 3𝑝5 (2 𝑃 0 )4𝑠2 [3/2]
3𝑝5 (2 𝑃1/2
2
2
3/2

9.1
11.3
11
11
11
11
14.95

7.3
3.27
18
11.6
5.6
2.87
70.01

706.7

Ar

0 )4𝑝2 [3/2] → 3𝑝5 (2 𝑃 0 )4𝑠2 [3/2]0
3𝑝5 (2 𝑃1/2
2
2
3/2

13.30

727.29

Ar

0 )4𝑝2 [1/2] → 3𝑝5 (2 𝑃 0 )4𝑠2 [3/2]0
3𝑝5 (2 𝑃1/2
1
1
3/2

13.32

16.6

738.39

Ar

0 )4𝑝2 [3/2] → 3𝑝5 (2 𝑃 0 )4𝑠2 [3/2]0
3𝑝5 (2 𝑃1/2
2
1
3/2

13.30

12.25

750.3

Ar

→

13.47

763.51

Ar

772.42

Ar

0 )4𝑝2 [1/2]
3𝑝5 (2 𝑃1/2
0
5
2
0 )4𝑝2 [3/2]
3𝑝 ( 𝑃3/2
2
0 )4𝑝2 [1/2]
3𝑝5 (2 𝑃1/2
1

777.4
794.81

O
Ar

2𝑝3 (4 𝑆 0 )2𝑝5 𝑃2
0 )4𝑝2 [3/2]
3𝑝5 (2 𝑃3/2
1

→
→

800.61

Ar

0 )4𝑝2 [3/2] →
3𝑝5 (2 𝑃3/2
2

810.36

Ar

0 )4𝑝2 [3/2] →
3𝑝5 (2 𝑃3/2
1

826.45

Ar

0 )4𝑝2 [1/2] →
3𝑝5 (2 𝑃1/2
1

Ar

0 )4𝑝2 [3/2]
3𝑝5 (2 𝑃3/2
2

840.82

→
→

→

0 )4𝑠2 [1/2]0
3𝑝5 (2 𝑃1/2
1
5
2
0 )4𝑠2 [3/2]0
3𝑝 ( 𝑃3/2
2
0 )4𝑠2 [1/2]0
3𝑝5 (2 𝑃1/2
1
2𝑝3 (4 𝑆 0 )3𝑠5 𝑆20
0 )4𝑠2 [1/2]0
3𝑝5 (2 𝑃1/2
0
5
2
0 )4𝑠2 [3/2]0
3𝑝 ( 𝑃3/2
1
0 )4𝑠2 [3/2]0
3𝑝5 (2 𝑃3/2
1
0 )4𝑠2 [1/2]0
3𝑝5 (2 𝑃1/2
1
0 )4𝑠2 [1/2]0
3𝑝5 (2 𝑃1/2
1

which are present in air in the form of an atmospheric
moisture:
H2 O + e → OH(𝐴 2 Σ+ ) + H + e.

(1)

For the excited state OH(𝐴 2 Σ+ ) to appear as a result of the dissociative excitation of water molecules
[Eq. (1)], an energy of about 9.1 eV is required [34],
although the energy for this electron state to be excited from the ground one, OH(𝑋 2 Π), amounts to
only 4 eV. Despite that, under our conditions, hydroxyl molecules are mainly excited in the course of
the dissociative excitation reaction of water molecules
(1) because of the absence of hydroxyl radicals in the
free state and because it is rather difficult to sufficiently accumulate them in the open space.
When looking through Table, one can clearly see
that the molecular components of a plasma jet emit
owing to the spectral transitions from the lowest vibrational energy levels of their electron states. This is
an argument in favor of a rapid vibrational relaxation
of excited molecules due to a high collision frequency
of particles in the plasma at the atmospheric pressure.
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13.17

6.28

26.01
100

13.32

77.7

10.7
13.28

6.5
17.5

13.17

15.37

13.15

38.74

13.32

53.45

13.30

23.3

The excitation energies for the top levels of various emitting transitions quoted in Table exceed 9 eV,
which testifies to the presence of a considerable fraction of electrons with this energy in the discharge. However, it should be noted that high energy levels of
molecules can be excited not only directly by electrons from the ground electron state owing to single
collisions, but also as a result of multiple collisions
through transient metastable states:
Ar + e → Ar* + e,
Ar* + e → Ar** + e.

(2)

It is of interest to compare the results obtained in this
work for the radiation spectrum of the argon plasma
jet with our results obtained in work [35] for the radiation spectrum of a helium plasma jet under the
same conditions. In the radiation spectrum of the former, the intensity of radiation given by spectral transitions of neutral atoms of the inert gas argon, which
was blown through a capillary, is dominant. At the
same time, the most intense lines in the radiation
spectrum of a helium jet belong to the transitions of
ISSN 2071-0194. Ukr. J. Phys. 2015. Vol. 60, No. 12
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the first negative system of molecular nitrogen ions
2 +
2 +
N+
2 (𝐵 Σ𝑢 →𝑋 Σ𝑔 ), with the radiation of neutral
atoms of the inert gas helium being also rather intense. On the other hand, the spectral transitions of
nitrogen ions are absent altogether from the radiation
spectrum of the argon plasma jet.
In work [35], the assumption was made that the
high intensity of radiation emission by molecular ions
N+
2 can result from a high efficiency of the Penning ionization process in the helium plasma at collisions of nitrogen molecules with metastable helium
atoms, which gives rise to the formation of ions of
nitrogen molecules in the ground and excited states
1 +
N+
2 (𝐵 Σ𝑢 ):
*
+
1 +
N2 (𝑋 1 Σ+
𝑔 ) + He → N2 (𝐵 Σ𝑢 ) + He + 𝑒.

(3)

The results of researches carried out in this work
confirmed the assumption made in work [34] about
the main role of Penning processes in the formation
of nitrogen ions and the excitation of intense radiation emission at the transitions of the first negative system of molecular nitrogen ions. As was mentioned above, the lines of molecular nitrogen ions
are absent altogether from the radiation spectrum of
the argon plasma jet, which is explained by the fact
that nitrogen molecules are not ionized at their collisions with metastable argon atoms, because the energy of metastable argon atoms is insufficient for the
Penning ionization process to take place. The minimum excitation energy for the ground electron state
of a molecular nitrogen ion N2 (𝑋 2 Σ+
𝑔 ) is equal to
15.6 eV, and the energy of the excited electron state
N2 + (𝐵 2 Σ+
𝑢 ) amounts to 18.7 eV [28]. At the same
time, the energies of the argon metastable states
3𝑝5 (2 𝑃3/2 )4𝑠 2 [3/2]02 and 3𝑝5 (2 𝑃1/2 )4𝑠 2 [1/2]00 equal
11.55 and 11.72 eV, respectively, which is not enough
for the molecular nitrogen ions to be formed. Hence,
the absence of the nitrogen-ion glowing in the argon
plasma is a consequence of a very low efficiency of
the formation of molecular nitrogen ions in the absence of such ionization channel as the Penning process. This conclusion confirms the assumption that it
is the Penning process energetically allowed in the
helium plasma (the energies of the lowest metastable
states of a helium atom are 19.8 eV for He(1𝑠2𝑠 3 𝑆1 )
and 20.6 eV for He(1𝑠2𝑠 1 𝑆0 ) [26]), that gives rise
to the effective ionization of nitrogen molecules and,
consequently. to the intense glowing of transitions
2 +
2 +
N+
2 (𝐵 Σ𝑢 → 𝑋 Σ𝑔 ).
ISSN 2071-0194. Ukr. J. Phys. 2015. Vol. 60, No. 12

Since, as was already mentioned above, the radiation spectrum of a plasma jet contains, besides the
emissions of the inert gas argon, also other emissions
associated with the accompanying excitation of atmospheric gases, studying the variations in the intensity of radiation emitted by the jet components
along the propagation axis and finding the region,
where the atmospheric gases mix with argon, are
of importance. The spatial distribution of radiation
was researched by measuring the radiation spectra
at a number of points arranged along the plasma jet
axis oriented horizontally. With the help of an optical lens, the plasma jet image was focused on the
monochromator input slit. The jet image was moved
across the slit by shifting the focusing optical lens
along the jet axis. In this case, the monochromator
input slit also played the role of an optical diaphragm
and selected the radiation emitted from a certain
jet section. In the experiment, its width was equal
to 0.2 mm.
Besides the plasma spectral characteristics, we also
studied the time dependences of plasma pulsed radiation parameters and evaluated the propagation velocity for the front of radiation emitted by the argon plasma and its nitrogen and hydroxyl components. The propagation velocity of the argon plasma
was estimated as follows. Experimental oscillograms
of the time evolution of radiation pulses emitted by
the plasma components at various distances from the
capillary cut were registered. Proceeding from the difference between the radiation pulse arrival times and
the difference between the distances from the capillary cut, the velocity of motion for the front of radiation emitted by N2 molecules and OH hydroxyl
radicals was evaluated. According to the results of
our measurements, it amounted to about 2000 m/s,
with the velocity of argon outflow from the capillary being equal, as was already mentioned, to only
1 m/s. However, it should be noted that, according to the majority of researchers (see, e.g., work
[36]), bright plasma formations (plasma balls) move
in plasma jets along their axis with supersonic velocities up to several tens of km/s units. They are supposed to be generated in the barrier discharge. There
is no common idea concerning the mechanism of their
formation and acceleration. The most popular variant
is that they are formed at the ionization wave front
owing to the electron diffusion, ponderomotive force
action, or breakdown waves.
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Fig. 3. Spatial distributions of the intensity for various spectral components in the radiation of an argon plasma jet

In Fig. 3, the spatial distributions of the radiation intensity are shown for some emissions of an
atmospheric-pressure argon plasma jet. The space
positions are reckoned from the capillary cut. The
negative values of spatial coordinate correspond
to scanning positions in the capillary depth. The
most intense emissions correspond to the radiative transitions of N2 (𝐶 3 Π𝑢 [𝑣 = 0] → 𝐵 3 Π𝑔 [𝑣 = 0])
at 337.1 nm, OH (𝐴 2 Σ+ [𝑣 = 0] → 𝑋 2 Π[𝑣 = 0])
at 308 nm,
and O (3𝑝 5 𝑃 → 3𝑠 5 𝑆 0 ) at
777.4 nm, as well as to the argon transitions
0
0
)4𝑑 2 [3/2]02 → 3𝑝5 (2 𝑃3/2
)4𝑝 2 [3/2]2
at
3𝑝5 (2 𝑃1/2
5 2 0
2
0
696 nm, 3𝑝 ( 𝑃3/2 )4𝑝 [3/2]2 → 3𝑝5 (2 𝑃3/2
)4𝑠 2 [3/2]02
0
at 763.5 nm, and 3𝑝5 (2 𝑃3/2
)4𝑝 2 [1/2]1
→
5 2 0
2
0
→ 3𝑝 ( 𝑃3/2 )4𝑠 [3/2]2 at 912.3 nm.
All spatial distributions turned out to be of the
same type for all plasma components. The highest intensities were observed at the capillary cut. At larger
distances from the cut, the radiation intensities decreased on its both sides. We believe that the plasma
jet obtains the most energy in the discharge gap of
the barrier discharge in the form of excited and ionized components and electron gas. To a great extent,
this energy is accumulated in the metastable states of
argon with excitation energies of 11.55 and 11.72 eV
and radiative lifetimes of 60 and 50 s, respectively
[36]. However, following work [29], it should be noted
that the effective lifetime for the group of excited
states of the 3𝑝5 4𝑠 argon configuration, which includes the metastable 3 𝑃2 and 3 𝑃0 levels and the res-
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onance 3 𝑃1 and 1 𝑃1 ones, is equal to about 10−2 s under the conditions of our experiment at atmospheric
pressure. This value is determined by the processes of
resonance radiation self-absorption and hybridization
between the close electron states of argon. Those factors are quite enough for supporting the excitation
processes of nitrogen molecules and hydroxyl radicals along the whole jet length. It is well known that
metastable argon atoms can effectively enhance the
radiation emissions of those objects by means of collisions of the second kind. At the same time, argon
emissions can be excited, probably, by recombination
processes. The presence of a substantial number of radiative transitions in an argon atom from the states
with the energies considerably exceeding 11.72 eV (see
Table) can probably mean that all radiative regularities are governed by two factors: the effective electron
temperature and the concentrations of corresponding components. We think that, after its exit from
the capillary into the atmosphere, the gas decelerates
its translational propagation, so that some kind of a
plug is formed here: a region with a raised concentration, where the radiation intensity maxima are observed. The further expansion results in a decrease of
both the component concentrations and the electron
temperature.
4. Conclusions
A plasma gas jet in the atmosphere is obtained by
its excitation with the barrier discharge in a capillary, through which the inert gas argon is blown. The
main emitting components of a plasma jet formed
at the capillary output are excited argon and oxygen atoms, nitrogen molecules, and hydroxyl radicals.
The radiation spectrum of a plasma jet is found to be
mainly formed by radiative transitions between the
excited states of argon and the transitions of the second positive system of nitrogen molecules. The propagation velocity of the radiation front emitted by N2
molecules and hydroxyl radicals is evaluated to equal
about 2000 m/s.
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Ю.В. Жменяк, М.С. Кленiвський
ЕМIСIЙНI ВЛАСТИВОСТI АРГОНОВОГО
ПЛАЗМОВОГО СТРУМЕНЯ АТМОСФЕРНОГО ТИСКУ
ЗI ЗБУДЖЕННЯМ БАР’ЄРНИМ РОЗРЯДОМ
Резюме
Отримано плазмовий струмiнь аргону в атмосферi шляхом
збудження бар’єрного розряду в капiлярнiй трубцi, крiзь
яку продувався iнертний газ аргон. Детально дослiджено
спектральний склад випромiнювання аргонового плазмового струменя в атмосферi, а також просторово-спектральний
розподiл iнтенсивностi його випромiнювання. Показано, що
спектральний склад випромiнювання сформованого плазмового струменю представлений переважно спектральними переходами атомiв аргону, кисню, а також електронноколивними переходами першої позитивної системи молекул
азоту N2 (𝐶 3 Π𝑢 →𝐵 3 Π𝑔 ) та переходами радикалу гiдроксилу OH(𝐴 2 Σ+ →𝑋 2 Π).
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