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II. METHOD

The radial redistribution of t
In order to obtain the radial dist
bution of the intensities of the h
were measured. These intensitj

«_o v«m_.omo: atoms in the striations was analysed:
ribution of the atom density, the transverse distri-

elium (Ig,(r)) and hydrogen (Iu(r)) spectral lines
es may be expressed as [2]:

Ie(r) = bS*a.::m.za?v.Nmm. - (1)

Iy(r) = hvy.ng.n(r).Ky, r (2)
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where n,., nye and ny are the densities of the electrons, the helium and hydrogen
atoms respectively; vue, ¥g - the spectral line frequencies, and Ky., Ky - the
excitation rate coefficients of the corresponding atoms.

If the electron energy distribution and the density of helium atoms do not
change along the radius, the radial distribution of the density of admixture (H)
atoms in the ground state may be obtained from the ratio of the hydrogen and
helium spectral line intensities, measured at different places of the discharge tube
NIT.V\NEmT.Y

The radial distribution of radiation intensity was determined by measuring
intensities averaged along the sight beam. These averaged intensities are related
to local ones by the Abel equation [3], which was solved numerically applying the
Tikhonov regulation method [4].

IIT. A RESULTS AND DISCUSSION

Our experimental conditions were: Pye = 0.1 =0.3 torr, Pyz = (1 +6) x 102
torr, I; = 0.1 = 0.2 A. The positive column was created of several immovable
striations. The obtained results for the spatial redistributionm of the mixture
components are presented in the figures.

From Fig. 1. it is seen that the degree of radial redistribution increases with
an increase of the partial pressure of helium (a) and the discharge current (b).
It could be explained by the growth of the electron density and, accordingly, the
rate of ionisation of the admixture (H) atoms. It leads to an increase of the ad-
mixture ions current at the walls of the tube and to an increase of the degree of
radial redistribution of the components. With an increase of the partial pressure
of hydrogen, other parameters remaining constant, the degree of the radial redis-
tribution of the components decreases (c). It could be explained by a decrease of
the electron energy and, accordingly, the rate of ionisation of the hydrogen atoms
and molecules.

From Fig. 2. it is seen that the degree of the radial redistribution of the
components strongly depends on the position in the striation. In the "tail” of a
striation the redistribution of components is determined by the catapheresis mech-
anism, whereas in the "head” of a striation the redistribution of components has
quite an opposite appereance. Such redistribution could be explained only by a
thermodiffusion mechanism because in the "head” of a striation the radial electric
field E,(r) = 0, and the catapehresis mechanism play no role. The distinction
between the hydrogen atoms and the molecules redistribution was found within
error limits.
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Fig. 1. Radial redistributio .
- R n of the components in Helium- i i
as a function of different experimental nom&aog. ehom-Hydrogen mixture discharge

me. Nm M_,rn _.o&m.nlrﬁwuu of w.«inommu atoms along a radius of the tube in the ”tajl” (1)
e middle (2) and the "head (3) of striation Py.=0.1 torr, Pgy=).0.01 torr, Nmﬂmmo.:?,
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IV. CONCLUSION

In the experiment, using He-H3 mixed gas plasmas, with negative ions present,
a redistribution of components in a stratification positive column was investigated.
The observed redistribution was detected for the first time.
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PAIMAJIBHBIE DEPEPACNPENEJEHHE KOMIIOHEHT
[P PASPANE He-H, CMECE#

B paGoTe npEBefieEBl pe3ynbTATH HCCHCOBAHHHN PafiEaNbHOTO NEPepachp efeleHusd
NpHE paspsfe B NoNoXHTeNsHo# xononHe cMecHk He-Hz. C nennio onpepenenns paguansno-
I'0 pacmpejjeNeHES ATOMOB BOJOPORa B CTPHATHOHAX, H3MEPLIOCH NONEPEYHOE pacHpefe-
IeHHe HATEHCHBHOCTER clexTpansunix IauE# Ju.(r) remng u In(r) sogopoga. MaTepec-
HH# peayNhTaT B NOCIEACTBHN NPHCYLICTBHS OTPHNATENSHEIX HOHOB.
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