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Peculiarities of a realization of the transillumination of the plasma
barrier for upper hybrid electron waves in a low-magnetized
plasma due to the mechanism based both on the kinetics of
plasma electrons trapped in the potential well of a plasma
formation and on their phase focusing are studied. The analysis
of these peculiarities is used to forecast the dependence of the
transillumination efficiency on the wave frequency and on plasma
system parameters. The qualitative agreement of the forecasted
dependences with experimental results is shown. It is established
that the mechanism of transillumination proposed theoretically
does not include the ways to control it under the preset wave
frequency and parameters of the plasma formation, so it should
be classified as the mechanism of quasitransparency of the wave
barriers in plasma.
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The probe technique was the same as in [2] and
was used to determine stationary plasma parameters
and their spatial distributions, the amplitude-frequency
spectrum of plasma waves, and the spatial distributions

The experimental investigations [2] reveal a theoretically

of the intensity of their frequency components.

predicted transillumination [1] of the inhomogeneous
plasma medium. The effect of transillumination of the
wave barrier in a low-magnetized plasma is revealed

2.

for electron waves, which belong to the upper hybrid

Peculiarities of Realization of the
Mechanism of Transillumination

dispersion branch of oscillations in magnetized plasma.
As was determined, this effect arises exactly due to

We consider the peculiarities of a realization of the

the mechanism proposed in [1], although the plasma

transillumination predicted in [1] and revealed in [2], by

formation and

that

using the real plasma formation with a barrier for upper

studied in the theory [1]. This is the evidence for that the

hybrid electron waves in the low-magnetized plasma

range of a possible realization of such a transillumination

as an example, i.e. under conditions at which it was

is wider than described in [1], so the investigations of

revealed [2].

wave

type

were

different

from

peculiarities of this effect are of certain interest.

The axial distributions (along the

The researches described below are the extension

plasma potential

z

axis) of the

( ) are presented in Fig. 2 for two

V z

of those in [2]. Their objective was to carry out the

values of the pressure in the discharge chamber for the

detailed analysis of the peculiarities of realization of

case of plasma outflow into vacuum chambers through

the mechanism of transillumination [1] in the plasma

the

system under investigation and to define the dependence

distributions were symmetric at a sufficient level of

of transparency of the plasma barrier on the system

accuracy:

parameters.

gas pressure in the discharge chamber and consequently

holes (

?

= 30 mm)

in

reflectors. These axial

( ) = V ( z). We can see that, when the

V z

in the vacuum ones is increased, the plasma potential
1.

increases in the last, but the depth of the potential well

Experimental Setup

and the potential gradient on its walls decreases. This
The

investigations

experimental

setup

were
that

performed

included

the

using

the

gas-discharge
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effect is due to the ionization of the additional gas in the
system.
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Fig. 1. Scheme of the gas-discharge system. I, III  vacuum
chambers, II  discharge chamber, 1  anode, 2  cathode blocks,
3  diaphragms, 4  cathode, 5  electron gun, 6  collector, 7,
8, 9  high frequency probes
The distribution of the plasma potential at various
values of the argon pressure in the system is well
approximated by the dependence

0 V1  + V ;
( ) = 1 +Vexp
1
z z0
z

V z

where

V0

(1)

is the plasma potential on the bottom of the

potential well for electrons;

V1

is the plasma potential at

z0

is the coordinate of the

infinite distance from the barrier which depends on the
gas pressure in the system;

wall of the potential well at the one-half of its depth;

()
/
1

V z . The approximation
z0 z >> is satisfied.

is valid when the condition

Accordingly to [1], the first necessary condition for

the mechanism of transillumination to be realized is the
phase focusing of probably all electrons or their certain
group at least. This takes place when the time of electron
movement from the point of synchronism

zs



z

is the characteristic size of the area of the steep slope
of

Fig. 2. Profiles of plasma potential in the system that were
determined experimentally (1, 2) and calculated by formula (1)
(39). 1  p = 1:3 10 4 mm Hg, 2  p = 2:0 10 4 mm Hg, 3 
V1 = 10 V, 4  30, 5  50, 6  70, 7  90, 8  110, 9  130

before the

vph

= !/k(zs) coincide with those
ve (zs ); and it absorbs the

=

form

( )= d
d

dF 
d

()

zZr 



0


E

energy with high efficiency) through the barrier to the
point of its reflection from the wall of the potential

transillumination.

synchronism

E
E

zs

ve =0)

in a certain interval of the kinetic energy of electrons
at the bottom of the potential well (z =0), i.e.

d
dE

= 0:

1 + '(z) = 0:

(5)

= , i.e. only electrons having the
= eV0 participate in the barrier

The experimental data are presented in Fig.2 as well

and backward to the point of

behind the barrier does not depend on

=

As was found in [2], condition (5) realizes at the
energy close to

(where

dz

p

certain value of

zr

()

()=

2

2

of the velocity of an electron

well



We introduce the normalized electron energy

V z
E
potential ' z
eV0 , the normalized
V0 , and the
q
eV0

quantity F
m . Then condition (2) takes the

barrier (where the absolute value and direction of the
wave phase velocity



as the dependences

V0 =

161 V,

z0 =

( ) calculated by formula (1) for
z = 0.78, and for V1 from

V z

15.6 cm,

10 to 130 V with a step of 20 V. This range of

V1

corresponds to that observed experimentally under the
(2)



increase in the pressure of argon from 1.3 10
mm Hg. The value of

4 to 210 4

( ) and the coordinate zr of

  V1

E

For the case of the symmetric profile of the plasma

the reflection point of the electrons with energy

potential,

the wall of the potential well were determined using

Zzr



=2

0



)

2 [E
v (z; E ) =
m
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these profiles and condition (5). The results of these

dz
;
v z; E

(

from

(3)

(

e V0

( ))]

1=2

V z

calculations are presented in Fig.3. We can see that

zr

the coordinate

practically does not change with

V1

though the energy of these electrons decreases linearly,

:

V1
(4)

being increased, i.e., when the depth of the potential

V0
  V0 V0
well

/(

V1
V1

decreases. At the same time, the ratio

) remains approximately constant.
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Fig. 3. Dependences of  and the coordinate of the point of
reflection zr of electrons with the energy E  = e V0 from the Fig. 4. Profiles of plasma density in the system that were obtained
wall of the potential well on the parameter V1
experimentally (1, 2) and calculated in (39) . The notations are
the same as in Fig. 2
The experimental axial distributions of the plasma
density, which correspond to the potential distributions

1 and 2 in Fig. 2, are presented in Fig. 4. As turned out,

they can be approximated by the Boltzmann dependence

( ) = nz=0 exp



nz

e

V0

( ) ;

V z
Te

(6)

although the velocity distribution of electrons differs
from the Maxwell one [3] in the range of high velocities.
For this purpose, it is necessary to take into account
the dependence of the effective temperature (of the
energy) of electrons on the gas pressure (or on
dependence was found to have the form

V1

/ = 25:77 0:109V1(V)

Te e

). This

(7)

for the distributions presented in Fig.4.
The results of calculations of

( ) at different V1 are

nz

presented in Fig.4 as well. They were used to calculate
the phase velocity of the waves of the upper hybrid
dispersion branch of the low magnetized plasma and
its dependence on the coordinate

z

for the waves with

various frequencies. This enables, having compared the
dependences

( ) and e (z; ), to determine both the

vph z

positions of the barrier edge, i.e. the point
q
e2 n zt
wave frequency fm
fp
and
of the point

zs

=

( )

=

m

zt ,

where the

vph

= 0, and

(

condition of its transillumination is broken. The lower
the

wave

frequency,

of

calculations

of

the

dependences

) for the data presented in Fig. 4, are shown
zr (V1 ): They indicate that the

in Fig. 5 together with

V1 (with the gas pressure),
zr zt decreases, and finally

the

smaller

V1

values

(gas

pressures) are needed for the barrier transillumination
to be lost.
The

variation

influences

results

zt V1 ; fm

found inside the plasma barrier, i.e. the second necessary

of the synchronism of the waves and

electrons.
The

Fig. 5. Dependences of both the coordinate of the reflection point
of phase-focused electrons zr (V1 ) (solid line) and the coordinate
of the barrier boundary zt(V1 ) for the various modulation
frequencies: 1  fm = 300 MHz, 2  400, 3  500, 4  600,
5  700, 6  800, 7  900

the

of

the

value

realization

of

'z

being

wave

constant.

increase

of

If
the

the

nz=0

sufficiently

mechanism

( ) and n(z)=nz=0 

transillumination as well,
an

of
the

barrier

frequency

height

is

is

of

['(z)]

constant,

automatically

barrier width increases with

accompanied by its widening and by a decrease of the

but the width of the region

region

the point of reflection of the phase-focused electrons is
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zr

zt

to zero. After that, there are no points of

synchronism. Thus quantity

nz=0

determines the lower
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Fig. 6. Same dependences as in Fig. 5 for the coordinate of the Fig. 7. Dependences of both the kinetic energy of electrons E at
point of synchronism zs and the coordinate of the reflection point the point of synchronism zs and the electron temperature Te on
the parameter V1 . The notations are the same as in Fig. 5
zr

()

V z

limit of the frequency range of the waves for which the

where

transillumination can be realized.

case, both the value of

is governed by dependence (1). For this



and the coordinate of the

(

) and zr (V1 ) are shown

V1

(the gas pressure) is increased,

the mechanism of transillumination can be realized

then the point reaches this coordinate and disappears

throughout the whole cross section of the column of

after that, i.e. the transillumination becomes impossible

plasma electrons which come through the barrier. It is

by the mechanism in [1].

important that the energy range of the plasma electrons

The dependences

zs V1 ; fm

in Fig. 6. They indicate that the point of synchronism
is shifted to

zr

when

It is also known that, when the phase velocity of
a wave approaches the thermal velocities of plasma
electrons, the last intensively absorb the energy of the

reflection of the phase-focused electrons from the wall
of the potential well

zr

do not depend on

r.

Hence,

participating in the transillumination is increased, since

E

= e V0(r):

(9)

The only consequences of the decreasing of the

wave and its strong dumping is observed. From this
point of view, the absolute values of the velocities of

plasma

the phase-focused electrons or their energy at the point

decreasing of the barrier width and increasing of the

density

across

the

magnetic

field

are

the

of synchronism are very important. The calculated plots

distance from the barrier to the point of reflection of

of these electrons at the points

the phase-focused electrons from the wall of the potential

(the gas pressure) for the

well, which influences only the velocity of these electrons

various wave frequencies, as well as the plot of the

at the points of synchronism. The radial inhomogeneity

temperature (of the energy) of the plasma electrons

of plasma can play a positive role in the case where,

vs

the point

of the kinetic energy
of synchronism

V1

z1

E
vs

V1

are presented in Fig. 7. Comparing the data

presented in Figs. 5 and 7, one can see that the relation

vph

 vTe is satisfied before zt > zr , V1 being increased.

The

inhomogeneity

of

the

plasma

is

three-

zt

appears inside the barrier on the axis of

the plasma system and there is no transillumination
of this barrier at this place. The narrowing of the
barrier can bring the point

zr

out of the barrier's limits

dimensional in the investigated system, as well as in the

under moving along the radius of the system, which

majority of the real plasma formations: the potential

can cause its transillumination with the ring-shaped

and density of the plasma are changed not only along

intensity distribution of the waves, regenerated behind

the magnetic field, but also in the transverse direction.

it.

But, as follows from the analysis, these circumstances
do not restrict the possibilities of the mechanism of

3.

Efficiency of the Transillumination of

transillumination [1] to be realized in principle. Indeed,

Plasma Barriers for Upper Hybrid Electron

let us assume that the spatial dependence of the plasma

Waves

potential is

( ) = V (z)(r);

V z; r
878

The transmission factor is a quantitative characteristic
(8)

of

the

barrier

transillumination

and

is

determined
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by
is

the

ratio

of

regenerated

incident

one.

the

amplitude

behind

the

Unfortunately,

of

barrier
the

the
to

wave
that

absolute

which
of

value

focused electrons is determined by the behavior of

( )

 E

the

in the vicinity of its minimum and by the wave frequency

of

at which the transillumination is realized. The fact is

E

the above-mentioned factor cannot be defined in the

that not only electrons with the energy of

experiments

plasma-probe

part in the wave regeneration behind the barrier, but

coupling coefficients for the probe that generates waves

also electrons having energies close to the mentioned

and for one that receives the signal are unknown. Hence,

one if they come (after their reflection) to the point

the amplitudes of the waves generated in the plasma

of synchronism, at the latest, during a quarter of the

before the barrier and regenerated behind it are unknown

period of oscillations after the phase-focused electrons. It

too. It is only possible to evaluate the value of the

is clear that the flatter the minimum of the dependence

carried

out,

because

the

( )

take

transmission factor using the values of signals that were

 E

supplied to the generative probe and received behind

is the number of electrons participating in the barrier

the barrier, having assumed that the both mentioned

transillumination and the higher is the efficiency of this

coefficients are approximately equal to unity. These

process.

coefficients may be considered to be equal due to the fact

and the lower the wave frequency, the larger

The velocity of the phase-focused electrons at the

that the designs and sizes of the generative and receiver

point

probes are almost identical and that the probes are

frequency and by the distributions of plasma density

located in the plasma with almost the same parameters.

and potential in the direction of its transillumination.

In the present investigations, the transmission factor is

3 under conditions which are optimal for

A decrease of the wave frequency or an increase of the

of order of 10

absolute value of the plasma density results in a decrease

the transillumination, as follows from evaluations using

of the phase velocity at the point of synchronism (where

the wave amplitudes. In fact, it is the low estimate, since,

it is equal to the velocity of the phase-focused electrons),

as a rule, the coefficients of plasma-probe coupling are

the profiles of the plasma density and potential being

much lower than unity.

constant. As long as the value of the mentioned velocity

The analysis of peculiarities of realization of the
mechanism of transillumination of a plasma barrier, that
was given in the previous section, allows us to forecast
(at a qualitative level) the functional dependences of
the transillumination efficiency on the parameters of
a plasma formation and on the frequency of the wave
which propagates in it. Since the final stage of the
mechanism of transillumination is the wave regeneration
in the plasma behind the barrier by the modulated
microflow of phase-focused resonant plasma electrons,

of

synchronism

is

determined

by

the

wave

exceeds the thermal velocities of plasma electrons, this
decreasing promotes the regeneration of a wave behind
the barrier. Otherwise, the absorption of the regenerated
wave by plasma electrons, which were created in this
region due to the gas ionization processes, or by ones
that come to the point of synchronism directly out of the
barrier is engaged, and, conversely, the transillumination
efficiency decreases with velocity value at the point of
synchronism up to the complete loss of the effect at

zs

= zt = zr when vph = 0.

the efficiency of the transillumination process depends

Finally, we consider the influence of the degree of

on the density of electrons and their velocities in the

the plasma inhomogeneity at the point of synchronism.

regeneration zone, i.e. in the vicinity of the points of

The ratio of the characteristic length of the plasma

synchronism, on the absorption of the regenerated waves

inhomogeneity

by plasma electrons, and on the degree of the plasma
inhomogeneity in the regeneration zone.

z

L

=

h

d

ln n(z) i 1
dz

to the wavelength

is the parameter that characterizes the influence.

As was shown in [3], the generation of upper hybrid

The density of the phase-focused electrons, which

waves by the flow of fast electrons is worsened, this

regenerate a wave behind the barrier, depends on the

= 0), the

parameter being decreased. It is worth noting that the

plasma density at the top of the barrier (z

mentioned parameter has a sufficiently large value and

distribution function of plasma electrons at this point

the plasma inhomogeneity cannot influence the process

over the velocity component along the direction of their

of transillumination appreciably in those cases where the

oscillation in the potential well, and on the energy of
mvz2
electrons E
at which the minimum of  E

wave regeneration is realized practically on the barrier



=

2

( )

is realized. The last, in turn, is determined by the
configuration of the potential well and by the absolute
value of its depth. In addition, the number of the phase-

ISSN 0503-1265. Ukr. J. Phys. 2004. V. 49, N 9

boundary in the region of small values of phase wave
velocities.
As it is impossible to obtain experimental data
concerning the absolute values of

the

transmission
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Fig. 8. Dependence of the signal intensity behind the barrier at
the maximum of the axial distribution on the discharge current. Fig. 10. Dependence of the signal intensity behind the barrier at
Va = 85 V, p = 2 10 4 mm Hg, fm = 500 MHz
the maximum of the axial distribution on the working gas pressure.
Ia = 0:8 A, Va = 150 V, H = 133 Oe, f = 503 ÌHz


Fig. 9. Dependence of the signal intensity behind the barrier at
the maximum of the axial distribution on the discharge voltage.
Fig. 11. Dependence of the signal intensity behind the barrier at
Ia = 1:0 A, p = 1:5 10 4 mm Hg, H = 120 Oe, fm = 750 MHz
the maximum of the axial distribution on the wave frequency.
Ia = 1:3 A, Va = 85 V, p = 1:9 10 4 mm Hg, H = 133 Oe
factors of the barrier, the investigations were restricted




to

define

the

influence

of

the

wave frequency

and

parameters of the discharge that created plasma on

in the system. The investigations of the dependence of

the quantity, which is proportional to the mentioned

the barrier transparency on some of the given parameters

factor. As such a quantity, we take the value of the

were accomplished, all others being held constant. The

signal

results of the investigations carried out are presented

regenerated

behind

the

barrier

and

supplied
its

in Figs. 811. We will show that they satisfy the

axial distribution. We also assume that the coupling

conclusions of the above-stated analysis. To do this,

coefficients for both the probe-vibrator with plasma and

first of all, we pay attention to some peculiarities of

the plasma with the measuring probe are constant, the

the plasma which is created by the non-self-maintained

amplitude of the high-frequency signal supplied to the

Penning

probe-vibrator being constant.

discharge itself.

to

the

We

generative

investigated

probe

the

at

the

maximum

dependences

of

the

of

barrier

discharge with

a hot

cathode and

12

When the plasma density is below 10

cm

of

3,

this

the

transparency on the following parameters: the discharge

discharge current is governed mainly by the processes

current,

the

of the neutral gas ionization by primary electrons and

chamber, and frequency of the waves which were excited

increases with their energy and current and with the

880

discharge

voltage,

argon

pressure

in
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working gas pressure. In the discharges in heavy gases,

processes. On the one hand, the depth of the potential

for which a small radial drop of the potential is typical,

well and the energy of the phase-focused electrons are

the energy of primary electrons is defined by a cathode

decreased (see Figs. 2 and 3). The last, taking into

drop of the potential which is a few volts lower than the

account the character of the velocity distribution of

discharge voltage [4].

plasma electrons, has to result in increasing the density

In the plasma, the distribution function of electrons

of phase-focused electrons. The widening of the barrier

velocity

(see Fig. 5) leads to decreasing the wave phase velocity

component directed along the magnetic field, differs from

at the point of synchronism. All of these have to promote

the Maxwell one by the presence of a tail of fast

the processes of wave regeneration behind the barrier.

electrons. This tail appears beginning from energies

On the other hand, a decrease of the current of primary

that exceed the thermal energy by the factor of 4

electrons to maintain the discharge current and voltage

over

energy,

which

corresponds

and is terminated at the energy

E

to

the

5

 eVa [5] beyond the

decreases the number of phase-focused electrons, and

bounds of the column of primary electrons. The tail

the decrease of the phase velocity of waves in the

is formed mainly owing to the energy relaxation of the

region of their regeneration to the thermal velocities of

flow of primary electrons due to the collective processes

electrons results in the enhancement of the absorption

of the beam-plasma interaction.

of regenerated waves by them. It is obvious that the

The dependence presented in Fig. 8 is obtained, both

last factors, which do not promote the transillumination

the discharge voltage and gas pressure in the discharge

effect, dominate under those conditions at which the

being constant. The increase of the discharge current

results presented in Fig. 10 are obtained. Probably, there

was provided by an increase of the current of primary

is the combination of plasma system parameters that

electrons. This implicates that the component of the

is optimal for transillumination the wave barrier in it.

energy spectrum of plasma electrons in its tail, which

This is indicated by the results of experiments, which

provides the barrier transillumination, increases as well.

were carried out in the system with plasma coming out

On the other hand, the increase of the plasma density

from the discharge through the smaller (

results in widening the wave barrier, in shifting the point

holes in the reflectors. The dependence of the barrier

of synchronism

zs

to the point of the reflection of the

phase-focused electrons

zr ,

and in decreasing the wave

phase velocity in its vicinity. The ratio

/

L s

? = 20 mm)

transparency on the gas pressure in such a system has a
maximum.

increases as

The dependence of the barrier transparency on the

well. The set of all these effects has to result in increasing

frequency of the incident wave is presented in Fig. 11.

the efficiency of transillumination that was confirmed

This dependence is obtained at the fixed parameters of

experimentally.

the plasma formation and may be attributed only to the

The dependence presented in Fig. 9 is obtained, both

shifting of the zone of existence of the wave, its frequency

the discharge current and argon pressure in the system

being changed. Indeed, as follows from the results of

being constant. The current of primary electrons is

calculations presented in Fig. 7, when the frequency

decreased to maintain a constant value of the discharge

is changed from 500 to 600 MHz, the velocity of the

current, when the discharge voltage is increased and,

phase-focused electrons increases by a factor of 1.1 at

hence, when the gas ionization process is intensified.

the point of synchronism. This can result in decreasing

As the configuration of the potential well

the regenerated signal by a factor of three. In addition,

( )/

V z V0

remains invariable and the gas pressure is sufficiently

as was mentioned, a decrease of the number of electrons,

low, the value

e  Va

which can participate in the wave regeneration, results

increases. Consequently, the density of the phase-focused

frequency is increased. Thus, the barrier transparency

electrons decreases. As was determined experimentally,

has indeed to decrease, the frequency of the wave that

the

falls to the barrier being increased.



remains constant, but the energy

of the phase-focused electrons

transillumination

E

efficiency

=

e  V0

decreases,



when

the

discharge voltage is increased. This fact can be clearly
explained by taking into account that, when

Va

is

in a decrease of the generation efficiency too when the

As for the localization of waves regenerated behind
the barrier, their maximum of intensity is detected in

max <17

increased, the intensity of the components of the tail

the region 13 < z

decreases due to its extending.

the experimental variation of discharge parameters and

The

transillumination

efficiency

decreases

cm throughout the range of

with

wave frequencies (see Figs. 2 and 4), that is in the region

increase in the gas pressure in the system (see Fig.

of the strong plasma inhomogeneity. The calculations

10) and is a result of the competition of a number of

show that the points of synchronism (see Fig. 6) have to
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of quasitransparency of a barrier rather than that of
transillumination.
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realize namely in this region, where the regeneration
of waves, whose lengths are close to the characteristic
length

of

plasma

inhomogeneities,

takes

place

(see

Fig. 12).

Conclusions

We have investigated the peculiarities of a realization of
the plasma barrier transillumination which was revealed
in

[2]

for

the

electron

waves

of

the

upper

hybrid

dispersion branch of oscillations in a low-magnetized
plasma and have got the additional evidences for that
the

transillumination

is

realized

accordingly

to

the

mechanism that was predicted theoretically in [1]. The
efficiency of the process of transillumination is governed
by the wave frequency and by the plasma formation
parameters only. If the last are fixed, there are no
ways to influence the transillumination efficiency. From
this point of view, the mechanism of transillumination
of the plasma barrier forecasted in [1] does not differ
from
of

those

fact,

882

the

proposed

in

mentioned

works

[68].

mechanism

is

As
a

a

matter

mechanism

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÅ ÄÎÑËIÄÆÅÍÍß ÎÄÍI
ÌÎÆËÈÂÎÑÒI ÏÐÎÑÂIÒËÅÍÍß ÍÅÎÄÍÎÐIÄÍÎ
ÏËÀÇÌÈ. 2. ÎÑÎÁËÈÂÎÑÒI ÐÅÀËIÇÀÖI
ÏÐÎÑÂIÒËÅÍÍß ÏËÀÇÌÎÂÎÃÎ ÁÀÐ'ÐÀ
ÄËß ÅËÅÊÒÐÎÍÍÈÕ ÕÂÈËÜ
Ó ÑËÀÁÊÎÇÀÌÀÃÍI×ÅÍIÉ
ÏËÀÇÌI

Ä.Á. Ïàëåöü, Ë.I. Ðîìàíþê
Ðåçþìå
Äîñëiäæåíî îñîáëèâîñòi ðåàëiçàöi¨ ïðîñâiòëåííÿ ïëàçìîâîãî
áàð'¹ðà äëÿ âåðõíüîãiáðèäíèõ åëåêòðîííèõ õâèëü ó ñëàáêîçàìàãíi÷åíié íåîäíîðiäíié ïëàçìi çà ìåõàíiçìîì, ùî áàçó¹òüñÿ
íà êiíåòèöi åëåêòðîíiâ ïëàçìè, çàõîïëåíèõ ó ïîòåíöiàëüíó ÿìó
ïëàçìîâîãî óòâîðåííÿ, òà ¨õ ôàçîâîìó ôîêóñóâàííi. Íà ïiäñòàâi
àíàëiçó öèõ îñîáëèâîñòåé ñïðîãíîçîâàíî çàëåæíiñòü åôåêòèâíîñòi ïðîñâiòëåííÿ áàð'¹ðà âiä ÷àñòîòè õâèëi i ïàðàìåòðiâ ïëàçìîâî¨ ñèñòåìè. Ïîêàçàíî ÿêiñíå óçãîäæåííÿ ïðîãíîçîâàíèõ çàëåæíîñòåé ç îòðèìàíèìè åêñïåðèìåíòàëüíî. Âñòàíîâëåíî, ùî
òåîðåòè÷íî çàïðîïîíîâàíèé ìåõàíiçì ïðîñâiòëåííÿ íå ìiñòèòü
âàæåëiâ âïëèâó íà íüîãî ïðè çàäàíèõ ÷àñòîòi õâèëi i ïàðàìåòðàõ ïëàçìîâîãî óòâîðåííÿ, à òîìó éîãî äîöiëüíî âiäíåñòè äî
ìåõàíiçìiâ êâàçiïðîçîðîñòi õâèëüîâèõ áàð'¹ðiâ ó ïëàçìi.
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