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Mertoro poboTHu € po3pobka npouenypu ifeHTHOIKAIIl mapaMeTpiB 6e33iMTOBXyBAIBHOI IIa3MH JHUCOLIHO-
BaHOTO JIBOXaTOMHOI'O ra3y 3a BOJbTaMIIePHOIO XapakTtepucTukor (BAX) i3onpoBanoi 30H10BOI cucTeMu. Bumi-
proBaJIbHa 30HI0BA CHCTEMa IPEACTABISE COOO0 ONEPeYHO OOTIUHI LMIIHAPUYHMUI 30H Ta ONIOPHHUI EIEKTPO,
LIO CKJIAIAEThCS 3 ACKITBKOX LUIIHAPIB. 3 BUKOPUCTAHHIM BiIOMHX TEOPETHYHHX 1 EKCIIEPHMEHTAIBHUX 3aJIeHK-
HOCTE#l 10HHOTO Ta ENEKTPOHHOrO CTPYMIiB Ha LMIIHApP MOOYZOBAaHO MAaTeMaTHYHY MOJENb 30HMpaHHS CTPyMy
30H/IOBOI0 CHCTEMOIO y CTPYyMEHI Ta30pOo3psIHOro JuKepena JabopaTopHoi aucouiiioBaHoi ruiasmu. Mogpens
BKJIFOYAE PO3PAXyHOK PIBHOBAKHOTO MOTEHIIAMy OIIOPHOTO EIEKTPOAA IPH 3MiHI HAIIPYTH 3MILIEHHS 30HY.

OTpuMaHi aHATITHYHI CHiBBiJHOIICHHSI, IO AO3BOJSIIOTh BU3HAYUTH CTYIiHb AMCOLIALIi 10HIB y CTpPyMEHi
IUIa3MH 33 pe3y/bTaTaMU BHMIpiB 30HJOBHX CTPYMiB B 00JIacTi HACHUCHHS €IEKTPOHIB MPH 3MiHi IUIOINI TOBEpX-
Hi onopHoro enexTpona. [Ipy MpUiHATHX AOMYLICHHSX BIPOTiJHICT BH3HAYCHHS CTYNEHIO MMCOLHAIil Mia3Mu
3aJISKHUTH TUIBKH BiJl TOYHOCTI BUMIPIOBaHb 30HIOBOTO cTpyMy. ChopMyIp0BaHO 0OMEKEHHS Ha PO3MIpH 30HI0-
BOI CHCTEMH Ta Ha MOTEHIIAIHM 3MIIIEHHs 30HIY IIOAO0 3aCTOCOBHOCTI 3apOMOHOBAHOI METOMUKH BUMIPIOBaHHS
cTyneHro auconianii mwiasmu. KoHIEHTpalis 3apsKeHHX YaCTHHOK Ta eJIEKTPOHHA TeMIlepaTypa JHCOLiifoBaHOT
IUIa3MH Y CTPYyMEHI Ta30pO3psAHOro [pKepena BU3HA4YAIOThCS Ha OCHOBI MOOY[0BaHOI MaTeMaTH4HOI Mojelni 3a
paHimie po3po0IieHO aBTOpamu nporeayporo inrepnperanii BAX. ITpouenypa nepenbdayae BU3HAYCHHs apame-
TpiB IUTa3MH, 3a SKUMHU TeopeTnaHa BAX HallkpalyM Y4HHOM ONHCYeE ekcrepuMenTaibay BAX.

ITpoBeneHO YNCIIOBI OCIIHKEHHS BIUIMBY [OXHOOK BHMIpIOBaHb 30HJOBHX CTPYMIB Ha BiJHOBJICHHS I1apa-
MeTpiB iasMu. B pamkax mpuUiHSATHX OPHUITYIIEHb OTPHMAaHI OL[IHKU BIPOTiJHOCTI BiJHOBJICHHS CTYICHIO AUCO-
miamii 1asMu B 3aJI@KHOCTI BiJl MOXUOOK BUMIPIOBaHb 30HIOBHX CTpyMiB. OTpHMaHi pe3ybTaTH MOXYTh OyTH
BHUKOPHUCTAHI y AlarHOCTHI 1a00paTOPHOT IIa3MH.

Kniouosi cnosa: cmpymins 6e33iumosxysaibHol OUcoyitiosanol niasmu, i301b08aHa 30HO06A cucmemd,
YUNTHOPUYHI eneKmpoou, MamemMamuina Mooens 30UpaHHs CIMpymy, PIBHOBANCHULL NOMEeHYial, CMYNIHbL OUCOYi-
ayii.

Lenpio paboTsl siBisieTcss pa3paboTKa MPOLEAYPhl HACHTHOUKAMU MapaMeTpoB OECCTOIKHOBUTEIBHOMN
IUTa3MBl JTHUCCOLMUPOBAHHOTO JBYXaTOMHOI'O ra3za IO BoOJIbTaMIlepHOU Xapakrepuctuke (BAX) m3omupoBaHHOMN
30HIOBOU cHCTeMbl. V3MepHTenbHas 30HIOBas CHCTeMa INPEACTaBIsIeT co0OH momepedHo oOTeKaeMble IMIUH-
JIPUYECKUH 30HI ¥ ONOPHBIN JIEKTPOJ, COCTABICHHBIH M3 HECKOJIBKUX IMIIMHIPOB. C HCIIOIb30BaHUEM H3BECT-
HBIX TEOPETHYECKHX U SKCIEPUMEHTATbHBIX 3aBUCUMOCTEH HOHHOT'O U JIEKTPOHHOTO TOKOB Ha IUJIHHAP HOCTPO-
€Ha MaTeMaTH4YecKas MOJENb COOMPaHHs TOKa 30HJOBOH CHCTEMOH B CTpye ra30pa3psaHOTrO HCTOYHHKA J1adopa-
TOPHOH JUCCOLMMPOBAHHOH I1a3Mbl. Mozielb BKIIIOUaeT pacueT paBHOBECHOTO NMOTEHIIHAIa OIOPHOTO JMIEKTPoaa
IIPY N3MEHEHNH HAIPSDKEHHST CMEICHNS 30H 1.

IMomyueHsl aHAIUTUYECKUE COOTHOIICHUS, MO3BOJIIONIME ONPENENUTh CTEIeHb AUCCONUALUM HOHOB B
CTpye IUIa3MBl 110 pe3ylbTaTaM H3MEpeHUH 30HI0BEIX TOKOB B 00JIaCTH HACHIIICHHUS JIEKTPOHOB IPH H3MEHEHHH
IUIOIIAIH TIOBEPXHOCTH OIOPHOTO 31eKTpona. [Ipu NpUHATHIX AOMYLIEHHUAX JOCTOBEPHOCTh OIPEIENeHNs CTere-
HH JIVICCOIMALNH IUIa3MBI 3aBUCHT TOJBKO OT TOYHOCTH M3MepeHHi 30HI0Boro Toka. ChopMynnpoBaHbl OrpaHH-
YeHMsI Ha pa3Mep 30HAOBOM CHCTEMBl U Ha MOTEHIHANbl CMEUICHUS 30HIa A NPHUMEHHMOCTH IIPEIT0KEeHHOH
METOIMKH M3MEPeHUsI CTENIEHH JUCCONMAINN IIa3Mbl. KOHIeHTpanus 3apsDKEHHBIX YaCTHI] M QJICKTPOHHAS TeM-
nepaTtypa JUCCONUHPOBAHHON IIa3MBbl B CTpye Ta30pa3psigHOrO HCTOYHUKA ONpPEAeSIOTCS Ha OCHOBE IOCTPOECH-
HOIf MaTeMaTHYeCKOil MOJIeN 10 paHee pa3paboTaHHOI aBTOpamMu npoueaype naTepnperanun BAX. ITponenypa
OCHOBaHa Ha OIpe/eNIeHUH 3HaYeHUI MapaMeTpoB ILIa3Mbl, IPH KOTOPLIX Teoperuueckas BAX Hammydmmm 06-
Pa3oM ONHUCHIBAET IKCIIEPHUMEHTANILHYI0 BAX.

IIpoBeneHbl YUCIEHHBIE HCCIENOBAHMS BIMSHUS MOTPEIIHOCTEH H3MepeHHs 30HIOBBIX TOKOB Ha BOCCTa-
HOBJICHVE ITAPaMETPOB IUIa3Mbl. B paMKkax NMpUHATHIX JOIMYLIEHUH OJIYyIeHB! OLIEHKH JOCTOBEPHOCTH BOCCTAHOB-
JICHHs CTeNICHU IHCCONUALNY IIa3Mbl B 3aBHCHMOCTH OT TOYHOCTU M3MEPEHHUs 30HIOBBHIX TOKOB. [lomyueHHbIE
Pe3yIbTAaThl MOTYT OBITH MCIIOJIb30BAaHbI B TMAarHOCTHKE J1A00PaTOPHOI IIa3MBbl.

Kniouesvte cnosa: cmpys 6eccmonkHOBUMENbHOU OUCCOYUUPOBAHHOU NAA3MbL, U30AUPOBAHHASL 30HO08AS
cucmema, YuruHopuiecKue 1eKmpoobl, MamemMamuieckas Mooetb cooupanus moxd, pagHo8ecHblll NOMeHYual,
cmenenb OUCCOYUAYUU.

The aim of this work is to develop a procedure for identifying the parameters of a collisionless plasma of a
dissociated diatomic gas from the current-voltage characteristic of an isolated probe system. The measuring probe
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system is a cylindrical probe and a reference electrode made up of several cylinders, the electrodes being placed
perpendicularly to the flow. Using the familiar theoretical and experimental relationships for the ion and the
electron current to a cylinder, a mathematical model of current collection by the probe system in a jet of a labora-
tory gas-discharge dissociated plasma is constructed. The model includes the calculation of the equilibrium poten-
tial of the reference electrode as a function of the probe bias voltage.

Analytical relationships are obtained for determining the degree of plasma jet ion dissociation from the
measured probe currents in the electron current saturation region with varying the reference electrode surface area.
Under the adopted assumptions, the reliability of determination of the plasma dissociation degree depends only on
the probe current measurement accuracy. The paper formulates restrictions on the probe system dimensions and
the probe bias voltage under which the proposed method for measurement of the plasma dissociation degree is
applicable. The density of charged particles and the electron temperature in a dissociated gas-discharge plasma
jet are determined using the mathematical model constructed and the authors’ procedure of current—voltage char-
acteristic interpretation developed earlier. The procedure is based on determining the plasma parameter values
such that the theoretical current—voltage characteristic best fits the experimental one.

The paper presents the results of a numerical study of the effect of the probe current measurement error on
the accuracy of plasma parameter determination. Under the adopted assumptions, the reliability of determining
the plasma dissociation degree is estimated as a function of the probe current measurement accuracy. The results
obtained may be used in laboratory plasma diagnostics.

Keywords: collisionless dissociated plasma jet, isolated probe system, cylindrical electrodes, mathemati-
cal model of current collection, equilibrium potential, degree of dissociation.

Introduction. Laboratory modeling of ionospheric conditions, testing and cal-
ibration of scientific on-board equipment is an important stage in the development
(preparation) of space experiments and technological processes in plasma. Using
diatomic gases (nitrogen, oxygen, hydrogen) in rarefied plasma sources, dissociat-
ed gas flow with parameters close to required conditions [1, 2]. Laboratory model-
ing of ionospheric measurements, technological plasma processes involve a com-
plete diagnosis of laboratory plasma.

The most developed and commonly used diagnostic method to date remains
the method of a cylindrical Langmuir probe [3]. An effective procedure for inter-
preting the I-V characteristic of a single cylindrical probe immersed in a stream of
a three-component (consisting of neutrals, positive ions, and electrons) collision-
less plasma is proposed in [4]. This procedure is based on a comparison of the the-
oretical approximation of the 1-V characteristic with the results of probe current
measurements. A priori information about plasma properties and experimental
conditions is specified as restrictions on the parameters of the theoretical I-V char-
acteristic. In [5], this procedure is extended to a system of isolated cylindrical
probes with an arbitrary ratio of current-collecting surface areas of the probe and
the reference electrode. Developed procedure it capable to interpret probe meas-
urements on nanosatellites in the approximation of three-component plasma.

In this work, the procedure for interpreting probe measurements [4, 5] was
adapted for the diagnosis of laboratory dissociated plasma containing atomic and
molecular ions of the working gas of a plasma source.

Formulation of the problem. Let us consider the rarefied plasma flow pro-
duced by a gas-discharge plasma source by ionization of a diatomic gas (nitrogen,
oxygen, hydrogen) and acceleration of ions in the electric field of a jet flowing
into vacuum [1, 2]. Plasma in the jet is considered to be four-component, consist-
ing of neutral particles, atomic ions having the mass m; /2, molecular ions having

the mass m; and electrons.

The core region of the jet (a region with an uniform distribution of plasma pa-
rameters such as density n, , temperature T, of the charged particles of the kind
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o ) is placed in the vicinity of the jet’s axis and is limited to a cylindrical surface

with the base radius of R . In the core region, the degree of ions dissociation is
n; n;

characterized by the parameter = ——=-—=—2 where n;, n; , are the densi-
Nig+Ni2  Ne

ty of atomic and molecular ions, respectively, n, is the density of electrons (the
condition of plasma quasineutrality follows n;; +n; , =ng).

Since ions are accelerated in the electric field of the jet, mass velocities of
atomic V;, and molecular V; , ions satisfy the relation V;; /V; , =./m;,/m;; in

the core region.

A measuring probe system is placed in the core region ofthe jet. The probe sys-
tem consists of transversely streamlined cylindrical electrodes having areas ratio of
Ss =S¢p/Sp » Where S is the probe area, S, is the area of the reference electrode,

Sep >> S, is assumed. The base radii of the probe r, and the reference electrode

p
Iep are significantly smaller than their lengths, the end surfaces of the reference elec-

trode are isolated from the plasma, the electrostatic and gas-dynamic influence of the
electrodes on each other in plasma is negligible, emission currents from the electrode
surfaces are absent. The plasma in the core region of the jet is quasineutral, the flow
around the electrodes is collisionless, the influence of the magnetic field on the probe
current is not significant, and the velocity distribution of particles of the same kind is
Maxwellian. The temperatures of atomic and molecular ions are assumed to be the
equal, Tj; =T, , =T;.

We assume that the probe system does not introduce a significant gasdynamic
and electrodynamic perturbations into the plasma flow. To ensure this the follow-
ing restrictions are accepted

lep << Rjet
Ie,sat << Ii,jet J (1)
where 1, is the base radius of the reference electrode, I, o is electron saturation
current collected by the probe; I; j is the ion current through the core region of
the jet.

It is required to determine the degree of ion dissociation in the core region of
the jet from the results of measurement of the 1-V characteristic of the proposed
probe system — the dependence of the probe current I, on the probe potential U;,

with respect to the reference electrode potential.

Mathematical model of current collection. The electric and gas-dynamic in-
teraction of the cylinder with the plasma flow is characterized by the ion velocity
ratio S; =Vj,/u;, ratio of the cylinder’s characteristic size to the Debye length
E=r./Lq , dimensionless electric potential of the cylinder ¢ (normalized by
kT /e where e is the elemental charge) relative to the unperturbed plasma poten-
tial, ratios of masses n=m,/m; and temperatures B =T, /T; of charged particles,

degree of ion dissociation n. Here u; =,/2kT,/m; is the thermal velocity of the
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ions, k stands for the Boltzmann constant, r, is the cylinder base radius, A4 is

the Debye length.

In prior works [4, 5], the approximation of the current collected by the cylin-
der in a flow of a collisionless three-component plasma is used obtained on the
basis of the classical asymptotic Langmuir’s relations [6], analytical studies [7]
and calculations [4, 8 — 10]. Preliminary qualitative calculations performed accord-
ingly to the method of [4, 11] for a four-component plasma show that the presence
of ions of different kinds (atomic and molecular) in the supersonic flow does not
lead to a significant change in the self-consistent electric field in the vicinity of the
streamlined cylinder. In a plasma stream containing both atomic and molecular
ions of a diatomic gas, the total current on the cylinder with applied potential ¢

relative to the plasma potential, is estimated by the following dimensionless rela-
tions (the electronic current on a cylinder is assumed to be positive):

e ()= T () (1+0,414m 1 /u/B - T; (0),

(o) {Z/ﬁ-,/n/4+ ., 0>0;

Ie((P = )

exp(o), ¢<0

[ ()= JZ/_“EXP(—B(PJFSiZ)- 0>57/B;
' 2/\/Ew/ﬂz+si2—[3 , (p<Si2/B,

where I, I, stand for total and electronic currents, respectively, on a cylinder, nor-
malized to the thermal electronic current; I; — ion current on a cylinder, normalized
to the thermal ion current of the corresponding ions kind. The thermal current of par-
ticles of a kind o is determined by the expression I, q=j,q-S;, Where
Jor0 :enaua/Z\/E is the thermal current density, u, =./2kT,/m, is the thermal

velocity, m, is the mass of particles, S, is the area of the cylinder’s current collect-
ing surface. Here the index o =i,1 corresponds to atomic ions, o =i,2 — to molecu-
lar ions, o =e — to electrons.

In dimensional form, the dependence of the cylinder current 1. on its poten-
tial U relative to the unperturbed plasma potential is determined via the dimen-
sionless current 1, as follows:

IC(U): je,O -S¢ - I_c(eU/kTe)-
We imply the following restrictions on the radii of probe r,, and reference elec-
trode ry, [5]:

Direct problem. Measuring I-V characteristic, we obtain the dependence of
the current I, in the circuit “probe—plasma-reference electrode” on the probe bias
potential U;, relative to the reference electrode (Uj, =U, —U., whereU ,, U,
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are potentials of the probe and reference electrode, respectively, relative to the un-
perturbed plasma potential). Probe potential with respect to plasma potential is
Up=Uj, +Ug,.

The proposed probe system is isolated. For each value of the bias voltage U;,
there is a corresponding equilibrium potential of the reference electrode U,
which provide zero total current of charged particles through all collecting surfac-
es of the probe system. For the reference electrode, the equation of current balance
in a dimensionless form writes

Ss - I_cp((piz)+ I_p((Piz): 0. (3)

Here, the dimensionless currents to the reference electrode rcp((piz): e ((pcp) and
to the probe fp((piz)z I_c(q)iz + (pcp) are determined by relations (2). For each value
of the bias potential ;, the solution of the nonlinear equation (3) for the potential
of the reference electrode ¢, gives the dependence of the equilibrium potential of
the reference electrode on the probe’s bias potential — @ =d(q;,). In a dimen-

sional form, the equilibrium potential of the reference electrode is determined as
follows

u (Uiz):q)(euiz/k-re)'k-re/e-

cp

Thus, the 1-V characteristic of the probe in a dimensionless form is given by the
formula

I_p ((Piz)z I_c (q)((Piz)+(Piz)'
and in dimensional form:
I p(Uiz): jeO ’Sp ' I_c(q)(euiz/kTe)"'eUiz/kTe)-

Since the dependence of the current on the potential of the electrodes and parame-
ters m, w, P, S; is a continuous single-valued function (2), the solution ®(¢;, ) of

the nonlinear equation (3) exists and it is unique for all considered values of the
bias potential ¢;, , it can be found using iterative method [5].

Under a sufficiently large positive bias voltage ¢;, , when the probe potential
relative to the plasma one satisfies ¢, = @;, +¢@.,>> 1, the probe current is mostly
electronic:

I_c((piz +(Pcp)z 2/\/E'\/TE/A""(Piz +Qc; s

and the reference electrode attracts ions:

I_c((Pcp)z _(1"'0’41411)\/% 2/\/; \/Jt/ 2+ Si2 —Bep -

In this case, the current balance equation (3) allows us to obtain an analytical solu-
tion
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_ (/4 0,)-S 2+ 0a1nP U2+ 52)p
1+ S.20(1+0,414n) '

(4)

Pep

The dimensionless 1-V characteristic of the probe in the electron saturation regime
is determined as follows

12
[ (o)~ 2. 1 . 2)/8 4 t/d+ o
Ip((Piz)N\/; (SSZH(1+O:41411)2 +1J \/(]/2+S| )/B"' /4+0;, . (5)

It can be seen that, in contrast to a single Langmuir probe, in the proposed sys-
tem the electron saturation current depends on the ion flow velocity S; and the
degree of plasma nonisothermality . This is due to the insulation of the probe

system, as well as the shape of the reference electrode and plasma flow pattern
around it.

Relations (2), (3) that determine the parametric representation of the I-V char-
acteristic of the “probe — plasma — reference electrode” system, include dimension-
less parameters n, w, B, S;, Sg, ¢;, defined through the following parameters of

the unperturbed plasma, probe, and reference electrode: n,, T,, m;, n, T,, Via,
S,, Sep, U

cpr Yiz*
The dependences on the bias potential ¢;, of the probe current I_p is shown on
Fig. 1 and of the equilibrium potential ¢, is shown on Fig. 2 for the ratio of the
electrode areas Sg = 50, 100, 200, 300, 400. Three curves correspond to each Sy :
thin solid curve is calculated for the degree of dissociation n = 0, dotted curve — n
= 0.2, dashed — n = 0.5. The thick solid curve is calculated at S; = 1000, n =0. The
dots in the figures show the results of calculations by the formulas (4), (5) for the
corresponding S; and n =0 (dots 1), n=0.2 (dots 2), n=0.5 (dots 3). The calcula-
tions are performed for such a parameters S; =4.6, n=2.7 107, B=4.2 that cor-

respond to the laboratory plasma used for modeling the flow conditions in the iono-
sphere [12].
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The approximation (5) for the electron saturation current is applicable if the
following condition satisfy:

0, > ol =6,/S?/p [sszu(1+ 0.414nY + o.14]+ 6.5. (6)

From (6) one can see that an increase in the ratio of electrode’s areas S leads to

an increase in the necessary bias voltage ¢;, for achieving the electron saturation

regime. At the same time, the bias voltage is limited by conditions (1). The ion
current in the core region of the supersonic plasma jet can be estimated as

2
i, jet = €NeV; 2R et -
Then considering (5), the restriction on the probe size (1) writes:

2
u S; TCRjet
rol, << /B 1+ 0'414”)—max — ()
1z

where |, is the probe length, @;* is the largest bias potential applied to the

probe in measurements.

Inverse problem. Let the reference electrode to consist of a series of parallel
cylinders and each cylinder can be connected or disconnected from the electrical
measurement circuit. Such a measuring probe system makes it possible to simulta-
neously measure the |-V characteristic for various values of the area ratio S . Let
S, and S, be the two different values of area ratio. We assume that the local
flow parameters do not change when the area of the reference electrode changes.

Then, to each bias potential ¢;, corresponds the probe current I; in the measur-

ing system with S; =S¢ and current I}, in system with S; =S, . Substituting

the measured currents in a dimensionless form in (5) and considering the two ob-
tained equalities relative to the parameters n, S;, B, we find
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Note that (8) defines the degree of dissociation n only through the dimensional

values of currents and does not depend on other parameters of plasma flow.
The degree of dissociation n is determined on the basis of (8) using the stand-

ard method for processing the results of measurements of probe currents I; and I;*
for various values of the bias potential U;, in the electron saturation region

: e
o <Uj k_Te <@

The lower boundary of the acceptable range of the bias potential is found from (6)
at the largest value of the parameter S, the upper boundary is determined by rela-

tion (7) and is limited by the probe dimensions.
Numerical simulation of determination of the dissociation degree n by the

measurement of probe currents I; and I;k at parameter S, e [50,400] confirmed
the reliability of the obtained values of n:

8,y <K(m,py)-3 ,

-1
— —2 =
K (7, p )~ 0214 [, (m+9)m 2 020180
n+0.01{  [(p,+2.065)n —0.035] n+0.09
where 8, is the relative error in obtained n , m is the "precise” value of the de-

gree of dissociation, &, is the relative error in measurements of probe current,
ps =S¢ /S¢>1.

Thus, the problems of determination of the dissociation degree n and other
plasma flow parameters n,, T,, S;, B are independent. Having the n value de-

termined accordingly to the proposed procedure using (8), the kinetic parameters
of the plasma flow might be found using the mathematical model of current collec-
tion (2), (3) accordingly to the method [5] or the model (2) of current collection by
the single cylindrical Langmuir probe [4].

Conclusions. A procedure for determining the parameters of charged particles
in a jet of a gas-discharge source of a collisionless dissociated plasma of a diatom-
ic gas by the I-V characteristics of a probe system with cylindrical electrodes is
developed. An isolated probe system allows measurements with a discretely varia-
ble surface area of the reference electrode. A mathematical model of current col-
lection by the probe system in a high-speed flow of the dissociated plasma is con-
structed. Obtained analytical relations allow to determine the degree of ions disso-
ciation in a plasma jet by the results of measurements of probe currents in the elec-
tron saturation regime at various surface area of the reference electrode.

It is shown that the task of obtaining the degree of dissociation and the task of
determining the density of charged particles and the electron temperature of the
dissociated plasma are independent. Restrictions on the probe system size and on
the probe bias potential are formulated as the condition of applicability of the pro-
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posed procedure for measuring the degree of plasma dissociation. Within the ac-
cepted assumptions, the reliability of determining the degree of plasma dissocia-
tion is estimated depending on the accuracy of probe current measurements.

The obtained results can be used in planning and interpreting the experiments
in laboratory plasma.
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