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FOREWORD

This bibliography, prepared in response to AID Wik
Assignment No. 43, Task 1, is intended as a guide
to Soviet literature on plasma spectroscopy. It
haz heen compiled from three Soviet Journals,
spanning the period March 1958 to November 1962,
available at the Aerospace Information Division.

The 112 entries, comprising 117 separate articles,
are arranged alphabetically by suthor. An annota-
tion is provided for each article.

The Library of Congress call numbers for the three
journals exploited are as follows:

Akademiya nauk 8SSR. Izvestiya. Seriya

fizicheskaya (4 issues) AS262.A62455
Optika 1 spektroskopiya (40 issues)

QC350.068

Zhurnal tekhnicheskoy fiziki (15 issues

QCl1.Z4
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PLASMA SPECTROSCOFPY

1. Afrosimov, V. V., V. A. Glukhikh, V. Ye. Golant, A. N. Zaydel’,
Ye. G. Komar, B. P. Konstantinov, G. M. Malyshev, I. F.
Malyshev, N. A, Monoszon, A. M. Stolov, and N, V, Fedorenko.
The "Al'fa" installation in plasma investigations. Zhurnal
tekhnicheskoy fiziki, v. 30, no. 12, 1960, 1381-1393.

Pulse discharges in a toroidal chamber are investi-
gated by using vortex electric flelds. The magnetile
measurements are made in hydrogen at pressures of

~ 2.10"* mm Hg and frequencies of 9400 and 36,600 Mc,
and spectrographs are employed to register spectral
lines in the 500 to 5000~A region. These lines indi-
cate the presence of plasma impurities, such as O, N,
and C, and of construction-material impurities, such
as Al, F, arnd 3Si.

2. Akimov, Ye. M. (Deceased), and I. P. Malkov. Determination of
vacuum spark temperature. Optika 1 spektroskopilya, v. 6,
no. 1, 1959, 96-98.

Vacuum spark temperature is determined by utilizing
the relative intensities of diffuse and principal
series of Al III spectral lines. For that purpose
a vazuum spectrograph with a pressure of 10°® mm Hg
is used. Measuremehts show that the spark tempera-
ture %3 45,000°K for wavelengths of 1862.9 gnd
1605.7 A and 47,000°K for 1854.67 and 1605.7-A wave-
lengths.

3. Alyamovskiy, V. N., and V. F. Kitayeva. Hydrogen (Hg) line
contour in argon behind the shock wave. Optiks E spek-
troskoplya, v. 8, no. 2, 196C, 152-1%6.

A shock tube and a mixture of hydrogen and argon at
pressures ranging from 0.3 to 3.0 mm Hg are employad
in the experiments. Shock wave veiocities range from
3.6 to 4.8 km/sec and the temperatures and pressures
behind the reflected waves, from =~12,000 to 13,000°K
and from 0.5 to 1.5 atm. The data show that within
the 1limits of accuracy of the experiment the experl-
mental data agree with analytically computed ilon-
concentration magnitudes in plasma.



4.

5.

O

Bakaklna, V. V.

investigation 1n a restricted discharﬁe sgp. Optika 1
spektroskopliya, v. 9, no. 6, 1960, T784-786.

Discharges in helium and neon are lnvestigated in
a restricted discharge gap. The discharge 18 ex-
cited by powerful uhf pulses at pressures ranging
from 1 to 100 mm Hg. Spectral-line intensitles
are observed with a monochromator. The study con-
firmed that 1) neon and helium line intensities
follow very closely the amplitude changes in the
uhf sources at 5 and 10 mm Hg, respectively; 2)
the intensity of aquasi-stationary impulse period
falls off with pressure increase; 3) some spec-
tral lines, especially in the vicinlity of the
4143-A line, pussess a perceptible background at
pressures over 20 mm Hg; and 4) with an increase
in pressure two light bursts of high intensity
are present, the duration of the first being

< 0.5 usec and that of the second considerably

Some results of a uhf-discharge-spectrum

longer, whose amplitudes depend on pressure and
line characteristics.

Bamberg, Ye. A., and S. V., Dresvin. Temperature of an air-
stabilized torch discharge. 2Zhurnal tekhnicheskoy fiziki,
Ve 32, NO. 6_’ 1%2’ 772‘77“0

The 1nvestigation is conducted by studying the
relative intensities of the spectral lines of iron.
The temperature measurements, taken at two points
50 mm apart, give ~ 3900°K £200°.

Belcousova,

I.

M. Formation mechanism of equilibrium concen-

tratlion of the electrode substance in a ; .asma arc dis-

charge.

Optika 1 spel-:roskopiya, v. 13, no. 1, 1962, 12-19.

An analytical and experimental study is made in
which the relative and absolute particle concentra-
tions and the degree of ionization are evaluated by
utilizing the measurements of spectral-line lnten-
sities and electron concentrations. The messure-~
ments are conducted in an arc of constant current
(5 amp) preheated by & pulse current of 100 amp at
pressures ranging from 10 to 760 mm Hg. The arc
burns in air contalning definite amounts of Ba, Fe,
N3, and Cu. The data show that when the discharge
takes place the electrode substance concentration
decreases with a decresse in pressure, and that the
time in which the equilibrium space distribution of
particles in space 18 established 18 of the order
of 10~* sec.
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Belousova, I. M., and D. B. Gurevich. Distribution of atoms

in regard to thelr exclted levels in an arc at low pres-
iures. Optika i spektroskopiya, v. 10, no. 3, 1961, 410-
12.

The distribution of energy levels is investigated
for iron and barium at pressures ranging from 20
to 760 mm Hg. For that purpose, a spectrum is ex-
cited in an arc between two carbon electrodes with
a direct current of 5 amp. It is shown that at
pressures above 100 mm Hg the level populations
obey the Boltzmann law and the gas and electron
temperatures coincide; at pressures below

120mm Hg the level populations do not obey the
Boltzmann law and the gas temperature decreases.

Belousova, I. M., and D. B. Gurevich. Mercury-arc temperature

calculation and its experimental verification. Zhurnal
tekhnicheskoy fiziki, v. 31, no. 11, 1961, 1337-1343,

Mercury-arc temperatures on the discharge axis and
their cross-section distributions are calculated

by the Maecker method. By utilization of a spec-
trograph the discharge-axis temperature is evaluated
from Xhe intensities and energies of 5790.66 and
4916-A spectral lines, It is concluded that the
Maecker method is a reliable one for temperature de-~
termination in a mercury-arc discharge.

Bochkova, 0. P., L. P. Razumovskaya, and S. E. Frish. Spec-

troscoplic investigation of an hf discharge in neon.
Optika 1 spektroskopiya, v. 11, no. 6, 1961, 697-705.

Optical and electrical characteristics of an elec-
trodeless hf discharge in neon are investigated at

& Mc 1n discharge tubes varying from 130 to 300 mm

in iength. Populations of the lower neon levels

2re evaluated by means of the reabsorption method.
The electrical discharge parameters, such as electron
temperature and electron concentration, are evaluated
by using the sample method. The data show that 1)
the hf discharges exhibit high concentrations of ex-
clted atoms; 2 for the stationary processes the
level populations depend on the equilibrium between
the excltation and destruction phenomena per unit

of time; and 3) hf discharges are well adapted for
the spectral analysis of gas.



10. Bonch-Bruyevich, A, M., and A. V. Yelizarov. Double luminous
layers occurring in hf discharges in hydrogen. Optika i
spektroskopiya, v. 4, no. 3, 1958, 289-295,

Discharges of 1 to 10 Me were introduced into glass
tubes fllled with hydrogen, and luminous layer im-
ages were projected into the aperture of a spectro-
graph. Electrode intensities varied from O to 2000 v.
The following data were obtained. 1) At current
densities > 5+10° amp/cm® the discharge space is
filled completely with uniform light. 2) A decrease
in current density leads to the appearance of a dark
area in the middle of this space and finally to the
formation of relatively stable two-layer strata.

3) Application of an external magnetic field
perpendicular to the discharge~tube axis brings
about an increase in the number of layers.

11. Charnaya, F. A. Investigation of instantaneous brightness of a
pulse discharge channel. Optika i spektroskopiya, v. 4,
no. 6, 1958, T725-733.

Electrical parameters and the spectral density of
energy brightness are investigated in spherical
pulse lamps filled with Ar, He, Xe, Kr, Ne, N, and
Og gases at presaures ranging from 1.5 to 18 atm.
Pulse and standard lamps are combined with photo-
multipliers, oscillographs, and an appropriate
optical system. The maximum magnitudes of spectral
density brightness of a pulse discharge channel were
found 10 be canstant r all the gases except He and to
decrease with an increase in the atomic weight of
the gas; maximum brightness was found to increase
with an increase in the atomic weight of the gas.

‘2. Declgov, G. G. Polarization of helium-atom radiation induced
by electron impacts. Optika i spektroskopiya, v. 6, no. 6,
1959, T17-T22.

Helium 1lines of 5016, 4921, 4471, and 3889 } are
studied at a working pressure of 2-10-* mm Hg., It
is established that at energles exceeding by a few
ev the excitation-energy thresholds the direct
and cascade transitions from the higher levels be-
gin to be prominent. The cascade transitions do
not contribute more than 15% to the excitation ef-
fects of all the levels.



13. Dontsov, Yu. P. Isotopic shift in the molybdenum spectrum,
Optika 1 spektroskopiya, v. 8, no. 4, 1960, 446-451,

Isotopic Mo spectra are exclted in a discharge tube
with a hollow cathode. The tube is filled with
spectrally pure argon at a pressure of 0.5 mm Hg.
The spectra, ranging from 4500 to 6400 A, are re-
corded on photoplates. It was discovered that 1)
the signs of isotopic shifts coincide, in 18 out

of 20 lines, with the volume effect signs and with
& maximum shift corresponding to a transition of
two 58 electrons; and 2) 1isotopic shift anomalies
in the spectra are connected with amplitude changes
of zero vibrations of a quadrupole nuclear moment.

14, Dontsov, Yu. P., V. A. Morczov, and A. R, Striganov. Iso-
topic shift in a neodymium spectrum. Optika 1 spek-
troskopiya, v. 8, no. 6, 1960, T41l=-T45.

Two mixtures, one of Nd®*?, Nd’*®, and Nd!%°, the
other of Nd!*¢, Nd'*®, and Nd'®°, are investigated
by employing a Fabry-Perot interferometer and a
discharge tube with a hollow cathode; argon serves
&8 the working gas. Isotoplc structures are meas-
ured by a comparator. Tabulated data, showing
spectral shifts and relative spectral shifts versus
wavelength for sixteen spectral lines of Nd I and
Nd II. indicate that 1) there is no significant
difference between the relative shift of Nd I and
Nd II 1ines; 2) relative shift anomplies are in-
dependent of line wavelengths; and 3) neodymium
spectra manifest nonequidistant isotopic shifts.

1. Dronov, A. P., A. G. Sviridov, and N. N. Sobolev. Study of
the state of krypton behind a shock wave. Optika 1 spek-
troskopiya, v. 10, no. 3, 1961, 312-321,

The energy state of krypton behind a shock wave is
investigated 1in a shock tube by analyzing the
krypton, xenon, calcium, and hydrogen (Hg, ) spec-
tral lines. An attempt was made to utilize the rela-
tive line intensities of hydrogen for measuring the
plasma temperatures. However, this procedure proved
to be difficult, It was found that concentrations
of charged particles can be evaluated by studying
the contours of H, and Hﬂ spectral lines.



l6o Dunayev; Yuo Ao' Go K. Tumkav-:“-v‘ ‘:"nd A’ M' Sh'ukhtin' Appli—
cation of the Rozhdestvenskiy mstrod to lnvestigation of gas-
dynamic processes 1in shock tubes. 2Zhurnal tekhnicheskoy
fiziki, v. 31, no. 9, 1961 1119-1126,

A technique for applying the anomslous disper-
sion method 1# described., zrd mercury atom con-
centrations, gas stream temperatures behind shock
waves, and f-values for some merzury lines are
investigated. The interference phenomenon is re-
corded from mercury spectral lines with wave-
lengths ranging from 2500 to 5800 & and from the
mercury vapors behind the shock wave,

7. Dvcrnikova, I. V. Dependencs cf tre total intensity of spec-
tral lines on absolute conczatration of atoms in an arc
discharge. IN: Akademiys rauk SSSR. Izvestiya. Seriya
fizicheskaya, v. 22, no. 6, 1955 677-680.

The Interdependence of the reabanrption of spectral
lines and the absolute atom concentrations in the
space between electrodes has been experimentally and
analytically investigated. The study 1s based on
earlier research by Cowan =znd L!:ke (Rev. Mod. Phys.,
v. 20, 1948, p. 41%) indl-sti-g that an lncrease 1in
atom concentration leads 1o av 1lncrza3e 1n spectral
line reabsorption and %o the prcadening and self-
reversal of the lines. The 1a‘snaities of two trip-
let spectral lines of Cr ir z1 irc discharge are
observed and plotted in log:rithri:z form against the
absorption and nonhomogensity :*-r:cvepristies of the
light source. The experimenti. ~Jsrves agree to a
iarge extent with the theoret:ic:i cnes,

b
(2%

., Dvornikova, I. V., and I. M. Nagibvinz., Determination of the
degree of inhomogeneity in d- :nd a~ are discharges.
Optika 1 spektroskopiye, v. 4. no. 4 1958, 421-429,

Recent experimental data arnd the trecry of Cowan
and Dicke n 'ntioned 1n the previcus reference are
employed 1n an investigatior utiiizing a Fabry-
Perot interferometer and & I igh- dispersion spec-
trograph to introduce neutr-! :=tcms of Cr and Mn
and ions of Ca and Sr into the &ar¢ at normal pres-
sures. Measurements of varicc: sps trai-line
parameters show that 1) the diz:re=rge ¢loud mani-
fests a relatively small intomcgenelity for the
neutral Cr and Mn atoms; ¢: <n:tnges 1in burning-
arc conditiong, such a3 curr<nt valiues and atom
concentration, lead to cert:in .hamges in inhomo~
geneity; and 3) th= dls-haces lowd Le more home-
geneonus for the lons than fuo- t s -.» tral atoms,

- 0



4. Fayzullov, F, S., and N, N. Sobolev. Effective .ross-section
determinatlion of collisions of excited barium ions with
argon gtoms. Optika i spektroskopiys, v. 11, no. 5, 1961,
571=-576.

It 1s proposed that second-order collisions be
studied by measuring temperature with the spectral-
line-reversal technique for nonequilibrium popula-
tions. Analytical equations are developed, intu
which the barium and argon magniftudes are introduced.
The calculations lndicate that argon demonstrates a
very weak quenching effect, only slightliy greater
than zero.

20. Payzullov, F. S., N. N. Sobolev, and Ye. M. Kudryavtsev.
Spectroscopic investigation of the state of a gas behind
a shock wave. II and III. Optika i spektroskopiya, v. 8,
nos. 5 and 6, 585-593 and 761-768.

II. The spectral-line self-reversal method 1s
employed. Tungsten temperature, xenon lamp=z,

a monochromator, and the appiopriate optical
equipment are utilized for temperature evalus-
tlons based on Na D-lines. Changes in shouvk-
wave veloclity are measured by the iuvnlzatinn and
other methods. The radlation characteriati:s of
Na are found to be very simllar to thog=2 oLserved
by Clouston, Gaydon, and Glass (Proc. Royal Soci-
ety A248, 1958, p. 429).

IIT. The aame method is applied to me-aurs nitroe-
gen, air, and argon temperatures behini : ahowk
wave., In additlon to the Na D-line, Ba II regn-
nin-e lines are employed. The effective bright-
ness temperature of the comparison sour.e was
4750°K. The method is found to be effa=.tive, and
the observational data are in agreement with then-
retical deductions. It 18 concluded rhazi stszte
investigations of nlitrogen and air behinad a2 ghock
wave in the 1500 to 3000°K range ante conducted by
measuring the Na D-1lines and in the range above
3000°K by measuring Ba lon lines. 1In t%2 2xperi-
ments, measurement errors did not exceed £i00°.

21. Fishman, I. S. Relation between self-ahsorption of spec-
tral lines and their total intensity, and mignitudes of
"b" for lines excited in a spark dischsrge ftorch. Optika
i spektroskopiya, v. 13, no. 5, 1962, 630-634,

Analytical expressions are derlved in = theeo-
retical study. The "b"—1intensity relaiiossnlp ia

- T -



then derived experimentally by measurinﬁ the spec-
tral lines of nickel and copper, where "b" charac-
terizes the spectral line absorption and is defined
analytically as [d log I]/[d log (Nif)], N being
atom concentration, I the thickness of the trans-
lucent layer, and f the osclllator strength.

22. Ginzburg, V. L., and N. P. Glukhovetskaya. Dependence of
spectral-line intensities on the effective 1lonization po-
tential of an arc. Optika 1 spektroskopiya, v. 12, no. 3,
1% 2.9 34“"’349 .

Pure carbon electrodes are used. Small, variable
amounts of Na and K are introduced into the arc for
measuring effective ionization potentials. Metalllc
elements, such as Pd, Ti, Fe, La, and Sb, are also
introduced into the arc and thelr spectral-line in-
tensitlies investigated. The data of the experiment
show that 1) the spectral-line intensities of neu-
tral and singly lonized atoms depend on temperature
in accordance with theoretical evaluations made by
Mandel'shtam in 1938, and 2) elements with different
ionization potentials exhibit dissimilar plots of
spectral-line intensity versus temperature.

23. Golant, V. Ye. UHF methods in plasma investigationa. Zhurnal
tekhnicheskoy fiziki, v. 30, no. 11, 1960, 1265-1319,

A systematic and detalled description, both ana-
lytical and experimental, of active methods (up

to 1.5 - 10*! c¢ps) is given. Passive methods,
bagsed on the plasma radiatlion measuraements; are

not discussed. The article comprises the following
subdivisions: 1 plasma conductivity in high-fre-
quency fields; 2) resonance method; 3) wave-guide
methcd; 4) method of heating an electron gas;

5) directed waves in plasma investigations; and

© space dispersion of uhf waves for the investiga-
ticn of plasma at high temperatures. An exhaustive
118t of references (over 96) 1s given.

4. Goiant, V. Ye., N. I. Orlov, and L. P. Pakhomov., Obtaining
high-density plasma by means of hot-cathode discharge in
a magnetic field. Zhurnal tekhnicheskoy fiziki, v. 31,
no, 7, l%l: 797"801-

A discharge chamber containing two tungaten elec-
trodes is filled with hydrogen at a pressure of
5-10°* mm Hg and a working cathode temperature of
2000°C. The measurements are made in the presence

-8 -



25,

of uniform or nonuniform magnetic fields. The
plasma beams are investigated from radio waves,
and the electron energles in the discharge are
investigated from thedischarge spectra. Experi-
ments demonstrated that 1) the discharge spec-
trum reveals the presence of doubly lonized
carbon ions, indicating the exlstence of elec-
trons with an energy of 20 to 30 ev; and 2)
under the given conditions (P = 5.10°* mm Hg min)
and a magneiic field of 200 to 300 oe, the dis-
charge can be malntalned by voltages ranging
from 50 to 100 v.

Gol'dfarb, V. M., and Ye, V. Il'ina. Determination of the

diffusion coefflcient and the mean lifetime of atoms in
an arc-diacharﬁe lasma, Optika 1 spektroskopiya, v. 11,
nc. u’; 1%13 u 5- 51.

Li, Na, and Ba atoms are investigated by utilizing
a motion plcture camera and an arc discharge. The
latter is maintained by a direct current of 5 amp
between the carbon electrodes. The compounds in-
vestigated are NaNOs, BaCOy, and Li;C05. Analyt-
ical formulas for the diffusion coefficients and
atom concentrations in the arc are developed and
found to be in satisfactory agreement with the
experimental data.

*rbunov, Ye, P., G. G. Dolgov-Savel'yev, V. S. Mukhovatov,

V. S. Strelkov, and N. A. Yaviingkiy. Torold discharge
investigation in a strong magnetic fleld. 2Zhurnal tekh-
nicheskoy fiziki, v. 30, no. 10, 1960, 1152-1164,

In rhe experiment initial deuterium pressures range
from 2:11-% to 2:10-* mm Hg and magnetic field
strengths from 2000 to 10,000 oe. The intensitles
of the deuterium, carbon, and hydrogen spectral
lines and varlous electrical gas parameters and
electron concentrations are measured. The data
show that 1) the gas conternt of the walls in-
fliaences plasma characteristics; 2) the appearance
of spectral lines with varlable energles demon-
gtrates the growth of electron temperatures; and

3) greater magnetic field strengths correspond to
greater plasma electric conductivities.



25,

of uniform or nonuniform magnetic fields. The
plasma beams are investigated from radio waves,
and the electron energies in the discharge are
Investigated from thedischarge spectra. Experi-
ments demonstrated that 1) the discharge spec-
trum reveals the presence of doubly ionized
carbon lons, indicating the exlstence of elec-
trons with an energy of 20 to 30 ev; and 2)
under the given conditions (P w 5.10-* mm Hg min)
and a magnei:ic field of 200 to 300 oe, the dis-
charge can be maintained by voltages ranging
from 50 to 100 v,

5ol'dfarb, V. M., and Ye. V. Il'ina., Determination of the

diffusion coefficient and the mean lifetime of atoms in
an arc-discharﬁe ﬁlasma. Optika 1 spektroskopiya, v. 11,
nc, 4, 1961, 445-451.

Li, Na, and Ba atoms are investigated by utilizing
a motion pilcture camera and an arc discharge. The
latter is maintained by a direct current of 5 amp
between the carbon electrodes. The compounds in-
vestigated are NaNO;, BaCOy, and Li;C05. Analyt-
ical formulas for the diffusion coefficients and
atom concentrations in the arc are developed and
found to be in satisfactory agreement with the
experimental data.

¥crbunov, Ye. P., G. G. Dolgov-Savel'yev, V. 3. Mukhovatov,

V. S. Strelkov, and N, A. Yaviinekiy. Torold discharge
investigation in a strong magnetic fleld. Zhurnal tekh-
nicheskey fiziki, v. 30, no. 10, 1960, 1152-1164.

In the experiment initial deuterium pressures range
from 2:17-% to 2¢10-* mm Hg and magnetic field
strengths from 2000 to 10,000 oe. The intensities
of tbe deuterium, carbon, and hydrogen spectral
lines and various electrical gas parameters and
electron concentrations are measured. The data
show that 1) the gas content of the walls in-
fiuences plasma characteristics; 2) the appearance
of spectral lines with variable energles demon-
strates the growth of electron temperatures; and

3) greater magnetic field strengths correspond to
greater plasma electpic conductivitlies.



(-]
27. Grechikhin, L., I. 4982.8-A line broadening of sodium in the
arc-Jet of a direct current. Optika 1 spektroskopiya,
Ve 13, no. 4’ 1%2, 578-5790

Various zones of a dec-arc discharge are studiled.
The arc 1s maintalned between two carbon elec-
trodes, and the temperature 18 measured along
the arc by the relative line intensities of the
copper spectrum., The line width of the cathode
Jet 1s found to be greater than that of the
anode Jet in the near-electrode areas, and the
concentrations of charged particles in the near-
electrode zones to be greater in a cathode Jet.

28. Grechikhin, L. I., and V. D, Shimanovich. Jet investigation
of a plasma generator. Optika i spektroskopiya, v. 13,
no. 5, 1962, 626-629,

Jet structure and temperature of a plasma genera-
tor are investigated by utilizing spectral lines
of copper. The investigation shows that the
luminous jet is supersonic and 1is responsible for
the presence of high-intensity excitation lines.

29, Gromeva, I. I., and S. A. Kulikov. Influence of current
strength_on hydrogen-spectrum intensity in the 1200
to 2500-} region. Optika i spektroskopiya, v. 7, no. 1,
1959, 130-131.

High- and low-voltage hydrogen lamps are employed
in a study which reveals that changes in current
strength have different influences on the singlet
and triplet states of a hydrogen moleacule, and es-
peclally on the excitation of an atomic hydrogen
spectrum.

30. Kagan, Yu. M., and Ya. P. Koretskiy. Direct method of meas-
uring the mean lifetimes of excited levels of ions. Op-
tika 1 spektroskopiya, v. 11, no. 3, 1961, 308-311.

The method utilizes an electron gun with a tube
filled with helium at a pressure of 2.03 mm Hg.
The He II spectral line of the 4686-A wavelength
1s investigated by measuring the spectral-line
gshifts. The data show that the mean lifetimes de-
rived from the observations are of the same order
as those derived from quantum mechanical con-
siderations.

- 10 -



31. Kashtan, M. S., E. V. Sobotovich, and T. N. Khlopina. Sensi-
tivity increase of the spectral isotope analysis of lead.
Optika 1 spektroskopiya, v. 8, no. 1, 1960, 23-26.

A dilscharge tube with a hollow cathode, a Fabry-
Perot interferometer, and a spectrograph are utl-
lized to evaluate samples containing microscopic
amounts of lead. It was found that a content of
0.05 to 0.10 mg was sufficient for a dependable
analysis and that the hollow cathode improves
the dependability of the analysis.

32. Khokhlov, M. Z. Rotational temperature of hydroxyl and nitro-
gen and thelr excitation conditions irn hf discharges. Op-
tika 1 spektroskopiya, v. 4, no. 4, 1958, 438-447,

Changes in temperature of hf two-electrode and
torch discharges in air at pressures ranging
from 5 to 760 mm Hg are investigated for the
3064-k hydroxyl and 3371-K nitrogen spectral
lines. The discharges are induced on brass
electrodes; however, for torch discharges the
upper electrode 18 absent. For pressures
greater than 100 mm Hg the rotational tem-
peratures of both hydroxyl and nitrogen coin-
cide, while for pressures less than 100 mm Hg the
hydroxyl temperature exceeds considerably that
of nitrogen. Under pressures greater than 200
mm Hg the torch-discharge temperature is in-
dependent of the pressure and strength of the
discharge. 1In general, certain conditions are
present 1n torch and two-electrode dlacharges
which permit the comparison of the rotational
temperatures of hydroxyl and nitrogen under
nonisothermal plasma conditions.

33, Kirillov, V. D. Radiation loss in gas-discharge plasma.
Zhurnal tekhnicheskoy fiziki. v. 30, no. 3, 1960, 320-329.

A stable plasma column, not touching the walls of
a discharge tube, is investigated. The tube,which
contains copper electrodes 1s filled with deute-
rium at pressures ranging from 0.01 to 0.2 mm Hg,
with dischargze-current amplitudes varying from 13
to 45 ka and longitudinal magnetic field strengths
from O to 24,000 Le. By using a spectrograph, the
amount of heat radlated and energy carried away by
the Lyman spectral linez are evaliuated for Al, Cu,
Si, C, and H. The data show that the greatest
part of energy absorbed by the plasma is loet through
impurity radiation.
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34, Kitayeva, V. F., V. N. Kolesnikov, V. V. Obukhov-Denisov, ard
N. N. Sobolev. S8tructure of arc-discharge column in argon.
I°8 Zhurnal tekhnicheskoy fiziki, v. 32, no. 9, 1962, 1084-
1089,

A mixture of argon (» 94%) and hydrogen (5%) is
employed. Electric fleld intensities, charged-
particle concentrations, and temperatures are
measured to determine the structure. The con-
centrations are evaluated by measuring the con-
tours of the Hg hydrogen-spectrum line for plas-
mas in the sta@es of equilibrium and nonequilibrium,
The data are in a good agreement with the magnitude
derived from analytical equations.

35. Kitayeva, V. F., V. V. Obukhov-Denisov, and N. N, Sobolev.
Concentration of charged particles in arc plasma burning
in argon and helium atmosghereo Optika 1 spektroskopiya,
Ve 12, no. 2, 1%2, 178"1 5.

Excitation processes and the establishment of level-
population equilibria in argon- and helium-arc¢c plasmas
are investigated by examining the cuntours of Hg, Hg,
Hy, and Hg spectral lines in a dc arc and in an argon-
helium atmosphere. The observations are made at nor-
mal pressure and 1 to 200 amp. Experiments indicate
that 1) changes in current between 6 and 200 amp
correspond to charged-particle concentrations of
2.10** to 2.10'® cm~! in helium and 4:10** to 3.10'®
em~! in argon; 2) there should be a deviation from
level-population equilibrium for small concentrations
of charged particles in arcs and inert gases; 3) near-
electrode portions of the arcs burning in argon and
helium atmosphere contaln higher concentrations of
charged particles near the cathode and lower concen-
trations near the anode; and 4) the observational
data are in good agreement with conclusions drawn
from theoretical considerations,

36. Kondrasheva, L. D., and I. V. Podmoshenskiy. Atom concentra-
tions in an arc plasma as determined by the pulse-absorp-
téon gethod. Optika 1 spektroskopiya, v. 9, no. 3, 1960,
2 1‘2 7.

A plasma i1s investigated whose d¢ arc 13 burning

in air between vertically mounted metal electrodes.
Atom concentration determinations are made by ob-
serving the spectra of Cr, Mn, and Fe at wavelengths
ranging from 2000 to 5000 % and evaluating the cor-
responding arc diameters, lower energy levels, tran-
sitiomm, and intensity ratios. Direct atom concentra~
tion determinations are made by measuring the integral
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absorption lines excited in a 2-amp arc. The
pulse method permits very rapld determinations
of plasma absorption spectra for temperatures

up to 6000°K, It was ascertained that the
volume occupled by the excited atoms situated

on a 3-ev energy level is 30% that occupied by
the normal atoms. Plasma composition in a dc arc
between metal electrodes was found to exhibit
consliderable variation.

37. Konovalov, Yu. N., V. V. Magidson. Electron concentration
and temperature in an output Jjet of a water-stabllized
plasmatron. Zhurnal tekhnicheskoy fiziki, v. 32, no. 4,
1962, 450-456.,

Electron concentrations and temperatures in an
output jet are investigated by studying the
contours of Hp And Hy spectral 1lines. The
Griem-Kolb-Shen contour theory is found correct.
The plasmatron apparatus used in the experiment
is capable of generatliig a plasma jet having an
electron concentration of 1.7.10*® to 15.10%°®

at temperatures ranging from 1000 to 15,000°K.

38. Korolev, F. A., B. A. Kozlov, ani A. I. Odintsov. Contour
study of cadmium red line with the use of an atomic beam.
Optika 1 spektroskopiya, v. 7, no. 6, 1959, T21-T24,

The 6438-} 1ine is investigated by utilizing a
Fabry-Perot interferometer. a spectrograph, and
an atomic beam. A comparison of analytical and
experimental data indicates that i1sotopic shifts
are very nearly 3¢10-® cm-! for a red cadmium line
of even-1isotope components. Satlisfactory struc-
ture resolution of the natural line 18 considered
practically imposassible.

39, Korolev, F."A., and Yu. K. Kvaratskhelli. Plasmatron as a
light source for spectroscopic investigations, Optika
i spektroskopiya, v. 10, no. 3, 1961, 398-402.

For the purpose of lnvestigating spectrum excl-
tation conditlions in a plasma jJet of a gas plasma-
tron, an arc discharge is made to burn in argon

at pressures ranging from 0.3 to 5.0 atm., It

is shown that temperatuses in a jet plasma contain-
ing argon exceed 10,000°K and that a plasmatron is
an efficient light source for spectral analysis of
samples possessing poor vaporization characteristics.
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40. Korostyleva, L. A., and G. A. Striganova. Isotopic shifts in
uranium spectrum. Optika i spektroskopiya, v. 7, no. 2,
1959, 137-140.

A Fabry-Perot interferometer, a glass spectrograph,
and a discharge tube with an aluminum cathode serv-
ing as a light source are employeg. The line shifts
are measured in the 4000 to 6000-A region in an ar-
gon atmosphere at 1.5 mm Hg. A table 1s provided
which shows forty spectral lines with positive shifts
and six with negative shifts,

41, Kristesku, G. D., and M. Dzhurdzha. Results of spectrochemical
analysis with a combined electric discharge as the light
iggrce. Optika 1 spektroskopiya, v. 11, no. 3, 1961, 42k~

The combined discharge provides the desired excita-
tion energy, corresponding to the temperature of an
hf torch— electric-arc system. Moreover, the com-
bined discharge, as a light source, can be utilized
to form both the line and band spectra.

42, Leskov, L. V., and L. P. Vasil'yeva. Method of measuring
temperature from band spectra of molecules. IN: Akade-
miya nauk 3SSR. Izvestiya. Seriya fizicheskaya, v. 22,
NOe 6, 1958’ 6%"701-

The investigation 18 devoted to the question of ac-
curacy in evaluating the probability of elactron-
ogclllation transitions and in measuring tenperature,
and also deals with molecular-band reabsorption and
determination of the concentration of CN and CuO
molecules in an arc gas. Analytical formulas de-
veloped by Franck and Condon, Sobolev, and others,
as well as experimental data of other authors for
these molecules, are utilized. It is shown that
intensity distortions caused by reabsorption pro-
hibit temperature measurements from molecular bands
and that gas arcs containing 10% of carbon deriva-
tives are free of CN reabsorption bands.

43, Levikov, 8. I., and L. P. Shishatskaya. Comparison of spectral
intensities of hydrogen and deuterium radiations. Optika
1 spektroskopiya, v. 11, no. 5, 1961, 689-691.

The intensities of three continuous-band spectral
lines of the Balmer serles have been investigated
by using an electric arc discharge. The deuterium
and hydrogen pressures were 5 and 3.5 to 4.0 mm Hg,
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respectively. The data show that lamps with
windows of uv-transmltting glass, fused quartz,
or fused sapphire should be filled with deute-
rium, and that lamps with windows of fluorite

or lithium fluoride should be filled with common
hydrogen.

44, Lochte-Holtgreven, W. Radiation from a negative hydrogen ion.
IN: Akademiya nauk 3SSR. Izvestiya. Seriya fizicheskaya,
Ve 229 no. ll, 1958, 1297-1301-

Continuous spectra are evaluated on the basis of

1) data from Western studies on arc and spark
discharges in hydrogen at 1 to 500 atm and 2) a
shock-wave experiment conducted by the author

with a mixture of Kr and Ho. The data of this
experiment, plotted as Kr, H, and H~ spectral
intensity versus temperature and wavelength, show
that 1) the continuous H~ spectrum can be detected
in light from various sources; 2) a spectrum of
different origin 18 superposed on the H™ spectrum
depending on whether the discharge is of the arc

or spark type; and 3) shock waves create an almost
pure H™ spectrum of high intensity. The author 1is
with the Institute of Exgerimental Physics of Kiel
University (West Germany). There i3 no indication
that his article was also published in a Western
source,

45, Mak, A, A. Channel temperature of a spark discharge in air.
Optika i spektroskopiya, v. 8, no. 2, 1960, 2738-279.

Changes in temperature, investigated as a function

of current increase, are evaluated frop the inten-
sity ratios of 5535, 5495, and 5045-A N II spectral
lines at low velocities and from the brightness of a
spark channel at high current-increase rates. Chan-
nel temperatures are shown to be independent of this
rate.

46, Mandel'shtam, S. L., and M. A. Mazing. Broadening and shift
of spectral lines in a gas-discharge plasma. IN: Akade-
miya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 23,
no. 8, 1959, 1017-1020.

Broadening and shifts of Ar II spectral lines are
investigated in spark-discharge channels, the
spark discharge having been excited 1n an argon
atmosphere under normal pressure. The experiments
support the nonstationary theory, as compared with
the stationary Welsskopf-Lindholm theory.
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47. Marshak, I. S. Pulse light source of repeated action based
on electric explosions of wires. Optika 1 spektroskopiya,
Ve 10, no. 6’ 1%1’ 801'80“0

Experiments indicate that a tungsten spiral 1is
the most suitable material.

48, Matora, I. M. Slow electron scattering by helium atoms with
excitation of the 28 and 2!S levels. Optika 1 spek-
troskopiya, v. 9, no. 6, 1960, T07-712.

Drukarev's method of integral equations 1s utliized
in evaluating electron scattering from atoms having
two optical electrons, such as helium. The Schro-
dinger approximate wave function equations, con-
structed after Fok, are set and solved for the S
electron scatterings. The magnitudes computed are
plotted as the transverse cross sections of elastic
scattering versus energy. The calculated function
of the exsited 2'8S level shows two maxima, located
at intervals of 0.2 and 7.0 ev from the excitation
threshold. This result is in close agreement with
experimental data of Frish and Zapesochnyy (1954)
?gg3§?bstant1a11y exceeds that of Maier-Liebnitz

49, Mitsuk, V. Ye. Application of the Starik effect in an alter-

nating field for the measurement of electric fields in

a uhf discharge. 2Zhurnal tekhnicheskoy figiki, v. 28,

no. 6v 1958, 1316‘13250

A hydrogen plasma dis:harge '; = 3.2 cm) 1s in-
vestigated. Pertinent snalytizal formulss ars
stated, and the line structure is theoreticaily
evaluated. A de led description of the apparatus
and the technique employed 1is given. The data show
that 1) the use of the Stark effect in an alternat-
ing fleld is Justified under uhf conditions, and 2)
the relationship bdbetween the -orntcur-line half-widths
and the electric-field amplitudes exhibits linear
characteristics.

50, Mitsuk, V. Ye., N. D. Kog'minykh, and I, V. Talalayeva. Elec-
tric field measurements in uhf plisma. IN: Akademiya nauk
iggg.logzvcleiya. Seriya f:izicheskaya, v. 23, no. 8, 1959,

- 5.

The present atudg)u based on 1) the work of

Blokhintsev (1933), who, in developing the quan-
tum-mechanical theory of the Stark effect for a
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hydrogen atom in an alternating fleld, indicated
that considerable differences exist in the effect
in stationary and alternating fields; and 2) ex-~
periments performed by Mitsuk in 1958. The Stark
effect in Hp spectral lines i1s investigated for
both types of fleld; fleld amplitudes are evaluated
by measuring such parameters as wave conductivity,
wave-guide dimensions, dielectric and magnetic
constante, and frequency; and electric field in-
tensitlies are measured and plotted against uhf pulse
discharges.

51. Nagibina, I. M. Determination from spectral-line widths of
atom concentrations in an ac-arc-discharge plasma. Op-
tika i1 spektroskoplya, v. 4, no., 4, 1958, 430-437.

Absclute concentrations of neutral atoms of C4d, PFe,
Mn, and iocns of Ca in discharge clouds are investi-
gated experimentally on the basis of analytical
formuias, derived from a theory suggested by Cowan
and Dicke (1948), which present intensity distribu-
tion £3 a function of spectral-line contour. The
experimental apparatus comprises a Fabry-Perot
inte~ferometer, a spectrograph, a generator, and a
photogrephls arrangement; the arc 1s maintained
hetwszn twe carbon electrodes. The method is found
effertive when the absence of self-reversal 1is
coupied with broadening of the spectral lines and
can Ye used to determine the oscillator strength of
low2r state lines. Working concentrations in the
discharge plagma vary from 10'* to 10*?/cm®, except
for tre 3261-A Cd 1 line., The magnitude of the
roncentrations depends on the type of spectral line
utl.ltved 1n the messurement. A linear dependence
is e3-abiizhed between line width and absolute con-
centration in a cloud source, which 1s characteristic
tor the vield of & substance found in the form of a
thin (Gating on the electrode.

52, Nagioinsy, 1, M. Determination of relative oscillator strengths
in an ar: dis:harge from apectral-line widths. IN: Akade-
miya nsuk SSSR. Izvestiya. Seriya fizicheskaya, v. 22,
no. 6, 1958, 681-682.

Concertrations of atoms and ions in an ac-arc
discharge end relative oscillator strength are
investigated in a concentration region where
broadening of spectral lines takes place without
self-reversal. A linear relationship between

the line widths of Fe I, Mg I, Mn II, and Ca II
and ion and atom concentrations in an arc discharge
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is Aizsovered experirentally and combined with
theoretical curves based on the theory of Cowan
and Dicke. It 13 found that measurements of
spectrsi line broadening, at the moment when it
becomes perceptible, are sufficlent to determine
the strengths.

53. Nikonova, Ye. I., and V. K. Frokof'yev. Neutral-atom distri-
buticn in the plaama of a de arc. Optika 1 spektroskopiya,
Vo 63 no, 29 1959)4 253""251‘0

Te anomgloua disperslicr. method is employed to
anslyze the digtribution of neutral sodium
atoma over arc-dlacharge cross sections heated
aiong s channel axis. The maximum concentra-
tlon of sodium atoms, “uﬂd L. ? mm from the
iischarge axls, is 1.4.10'% /em®; the maximum
~concentration of atcms in the m~dd1e Cross sec-
ticn 1s 0.5.10'% /om®,

54, Odintsov, R, I. Light zourse with &n atcomic beam of high in-
Eeﬁsity. Optika 1 spektrcakepiya, v. 6, no. 3, 1959, 398-
O ]

Geadmium ctom beams wizh zlextron excitation glow
are lnvestigated by meang of an electron gun. The
method 13 found L2 he effectlive for production of

e high-inteasivy glow and gnalysis of weak sSpectral
1inee,

55. Odintacv., 3, 1, Huparfine rtructurs and isotopic shift in the
T ¥ snootrum.  Opiika . oapekiroskopliys. ve 9, no. 2, 1960,

A Patyy Ferct drntarfercmeter and an atomic beam
with ele"ron~ﬁxeit9d rediation are utilized.
Th&if;nr emilsElor 8t WﬂV‘LngthB of 5110, 5350,
5HAF . 5ERL, 6RRO snd €73 are investigated,

ernd e awfw are giloore inotabllar form 88 energy
levela, isorople aptity, avrd hyperfine aplitting
versus wavelengfh. The results cbtaired show the
information given by Srhuler and Keyston (1931)
to be generally correct. Hyperfine splitting of
the energy levels is found to be somewhat differ-
ent for the T13°% and T1%°® isotopes. The lower
energy levels of Tl I exhiblt hyperfine-structure
ancmalies.



56. Odintsov, V. 1. atod.c team o3& a ilghft source for gas-spectrum
investigationg. Optiks 1 spektroskoplya, ve. 10; no., 3,
1961, 403-409.

An apparatus utilizing an sarc atomic beam to
obtain the spectral line2 of elements 18 de-
scribed. An electron gun is used to exclte
the atoms of & helium a*tom besm. A discharge
tube with a hollow cathnde i3 also utilized
as a source of light.

57. Ostrovekiy, Yu. I., znd N. F. Penkin., Measurements of f-values
for bparium spe'?ra l'nex, Optika 1 zpektroskopiya, v. 9,
no. 6, 1960, 70T 706,

The f-valae:x of €5 Ba [ spactra. ljnes with wave-
lengths pangisg from 3889 to 7921 A are messured.
A barium vapnr 1 proadared in & high- temperature
oven <ontaining sn interferometsr, and the spectra
are prctogrirhed ai temperstures renging from 2300
to 30L0°X, Reiative gnergy-level populatione are
evalusted bty uzing thae Boltzmann formuia. s-
eillator strengit patios for the 5536 and 79;1 R
wavelengthe irc 64 #5 whickh :ompares favorably
with ite #H v 109 astermined by Frokof'yev and
by kKiug a3 Vo Vi.eck respectivzly,.

58. Ostrovskily TYu. I. =i N, P, Penkin Mezsurement of absolute
magniuda: of neiillitor i.rnngfh~ of Ba. Ca, and 3r 1on
reschgmce line-, Op*ive ! opektroskopiya, v. 10, no. 1,
196: 8.4,

Tt.= T?f?”zd”% degnowt Tires af Ca T1, Sr 11, and

Ba [l avs v»-r‘a« ea by atiiizing *he anomalous
dlspere:ow me d and *he S<kh formaia, the latter 1s
foundg r- prrd\ Cag . vE LA agveement with the ex-
perimsat s, re~u3f;. Trhe mear [ values of the three
doubliat:s ac: 3.ma-t Coswtgnt over s broad range of
oyen :.'f.v‘i‘n"'a' YAt Fa

59, Ostrovskly, Yu. I.. an1 N, F, rezokin., Oscillator strengths
of caleium spex*tral linea, Optikz 1 spektroskopiya,
ve 10, no, 4, 1961, 429-43=,

Data from & study -cnducted ac ording to the anom-

alous disperzion method shinw that 1) the f-values

of the principal series of calclium singlets exhibit
nonmonotonl: changes with variations in the princi-
pal quantum numpcr; 2) the data obtained in the
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experiments do not deviate excessively from those
of Schuttevear (1943) and Allen (1957); and 3)
the relative f-values, semiempirically computed,
agree well with the measurements.

60, Ostrovskiy, Yu. I., and N. P. Penkin. Measurement of absolute
values of oscillator strengths in atomic spectra. I. 8o~
dium and II. Resonance lines of group-II atoms. Optikas 1
;ggktroskopiya, v. 11, nos. 1 and 5, 1961, 3-11 and 565-

J. A method 13 described which 1s based on si-
multaneous measurements of absorption and disper-
sion and on evaluations of the wings of the ab-
sorption lines.

II. Ca I, Sr 1, and Ba I lines a.e studied. Data
pertsaining to the *3,-'P) resonance lines are com-
pared with values obtained from analytical expres-
sions and from dsta collected by other investigators.

61, Pavlichenke, O. S., &rd L., A. Dushin, Spectroscopic study of
plasma in Phillips' pulse discharge. Optika 1 spektrosko-
piya’ Ve 12q no. 53 ]%2, 5“’1‘5‘*50

Spectral line intensities of hydrogen under the
influence of magnetic fields have been Investigated
in pulse di=zcharges with & 2nld cathode., Spectral-
line-intensity oacillograms were observed for a
magnetic field of 2.7°.10-* aec and for pressures
ranging from 5¢10-® o 150.10~% mm Hg. They indi-
cate the presence of ‘wo maxima, brouﬁht about by
cgggges in elsstron temperature at = 40,000 and

1 K.

62, Pedos, F. Z., &rd N, S. Sventitskiy. Spectrum excitation by
low-voltage pulue i!sah&rgeselnha Vﬁcuum. Optika 1 sggk-
troskopiys. v. 4. no. 3, 195 07-409; and v. 5, no.
1958, g(g?()'?. » H » ’

The first article treats electric discharges for
excitation of metallic electrodes. In this case,
copper electrodes are introduced into a vacuum
contalner, with lgnitinn taking place at pres-
sures of 10~* to 10~® mm Hg. Bursts in vacuum
prove to be similar tn those in alr, and it is
concluded that the intensity and shape of metal
spectral linea in vacuum can be usad as concentra-
tion indicators in the analysis of steel and other
metallic compounda.
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The second article raxes up “hz spectrai charac-
teristics of Fe, Cu, C, Al, W, and other elements.
The probability that low-voltage pulse discharges
can be used as a wource of light in the vacuum
spectrum region 1s indicated.

63. Podmoshenskly, I. V., and V. M, Shelemina. Determination of
analytical spectral-line absorption in arc and spark [dis-
ghar es]. Optika 1 spektroskopiya, v. 6, no. 6, 1959,
13" lSa

Spectral lines of Ni, Cr, Si, and Mn are investi-
gated In a dec arc ard in a high-voltage spark dis-
charge. The data are pintted and analyzed.

64. Pollyul', Yu. F. Tre role of diffusior. in the intake process
of a suvztsn:e Irtd & discharge cloud. Optika i spek-
troskopiyz. v. 13, no. 2, 1962, 270-272.

The intzke of metal elecirzrode material into the
discnsrge clioud of an ac are and the effects of
the vaporization prcceess are investigated by
allnying irom with cme of the following elements
in & Y:L atemic rutio: AL, o, Cr, Cu, Mn, Mo,
No, Ni. 81, =rnd Ti. .In additicn, i1ron electrodes
were siloyed with very =mall amcunts (0.4%) of 81,
My, Cr; 214 Ni. The dats indicat2 tha* there is
a deflirite end ragulsr relztinnshlip between the
Iintensity of thrs iror gspesatral line and the par-
tisi wvapor prurzure of =0 impurity 2lement. The
spectrai ‘lnes of 81, M., Tr, and N1 used aa 0,44
impuritlies ooy the zam2 reistio-znip, although
on s dif{zrant 21308,

65. Prokof'yev, V. K., . B. Gursvich, i. M..Belousova, and Yu. A.
Snigirev. Tim=z regqiired Zor eaztablishment of thermodynamic
eJuiiibhraum v un 0 dischsrge plasma, Optika 1 spektro-
slkopdy., v, 7. no. L 1959, 14.20,

Amospheris prezswr s lg ursd, Tre terperatures
ef excitation. ox~llistion, and rotation are
measured for the gtomeg and molecules in the plas-
ma, and the Fe I atomlc spe:tral lines (5269.5
and 4325.76 A) are utillized for measuring exci-
tation temperstures, The experiments give a time
of 20 to 25 u for an arc burning in air.
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66. Prokof'yev, V. X., I. M. Nugibina, and 0. F. Petrova. Deter-
mination of the absocluta valiues of cezlllator strengths
from apectral-line width:. Optika ! spektroskopiya, v. 8,
no., 3, 1960, 376-381,

An analytical and exparimertal study is made.
The firet part of the latter conslats 1n meas-
uring the conceantraticns of Ca and Mg lons

and atoms In an arc-dis~h4arge <inud by using
carbon and copper plate =lectrocdes., The second
consiste in Pviluating the oscillator strength
for a 2863.3 resomance -~ine of tiny with
manganese selactsd 38 a comperison element. The
methed affords a1~ &azy meanyd 7 uetermining
og;iilaror 3trengths with errors not exceeding
2

67. Raykhpaum. Ya. D.. 3% ¥V, D. Ma'7kh, Specrtroscopic study of
atom d1ifux1on i 37 i *ric arc. Optika 1 spektro-
skopiyn V. G. no. 4, 1000 428 427,

o in

A palegz mathaod
of g-x». Irney an 4
line intzpat-iec a
fua!m oaffactem
Ya., Na., Ta Zv . i

1x:harge are evi.iatet amd given iv oa table
ard grapr. The dats sheow that tne Lire-intens-
gLty de reaze anevs: the exponential jaw and that
an incraase in s magr.tude of zr-~ urrent
lead: *: an 2nrrezx: in the mean lifstimes of
the <lement>, Thii 1- rezzz Ly propartional
to ¥ amere o5 Lon vy L3,

3id

= ard the spersral
4, Efferviva 41f-~
reas 11fetimer of

vl T ztom: Ivoan oare

tred for rne iantroduction
e

68. Raykhbuour i, Da 3.4 V., Do Malykh. # possible cause of the
currier effect - srostrar anziysls, Optlka 1 spektro-
skoprlya vo L0 e 5;u~e:;,

The 1+~fluen e a7 “3rrisre o tre InLeinsities

of ‘mparicv spstral Line. w Drveghipated In
& Ac arc, T agrr. ore. vath a2 Agll, LiF,
LiCl, NaCl. NaF, LiJ, NaRr. WN2,004. and ligCO4,
are introduced s:paratsly int? an arc channel,
and the average ~hanges of the atom lifetimes
in the zore of ex:itatlor are recorded from
1ithium, thalliun, 217, apg merury aLoms.
Carrier actlien i» found t~ depend on the lon-
1zation rotentixlsy of the impurity arocms.



69, Razumovskaya, L. P., and O. P. Bochkova. Optieal and electri-
cal properties of weak and strong hf discharges in neon.
Optika 1 spektroskopiya, v. 9, no. 2, 1960, 271-273.

A 6-Mc ac current is employed. A discharge tube
15 em in length 1s maintalned at pure~neon pres-
sures of 0.2 to 0.3 mm Hg. Electron temperatures
and electron concentrations are measured by the
two-probve method, and optical properties of two
discharge types 1n nson are studied. The experi-
mente show that 1) the electron temperature mag-
nituvdes remain constant for weak and strong dis-
charges ard for 700 to 1300-v voltage differences
between the extsrval electrodea, and 2) hf weak
discharge is well adapted for azhleving sensl-
tivity increascs in gas concentraticn analysis.

70. Rovinskiy, R. Ye,. and G, ¥. Razumtseva., Degree of trans-
parency of a dlscharge in xencn at guperhigh pressures,
Optika i1 spsktroskopiya, v. 7, no. €, 1959, 725-728.

Tranzparesncy magnitudes, investigated as a func-
tion of dis-harge ponwer per unit length in the
visitle spestrum. sve tranaformed Into average
abanrptica o=fficients by amploylng a gimple
wnalytical exprseaicn. 7The zxperimental appara-
tus compris:zs two spherlcal xeror lamps at work-
ing pressurass of 20 t2 25 atm and ar appropriate
opti-al zyetem., Graphs of sbeucryption ccefficient
vergus dlscharze power 1ndlzate that the absorp-
tion rate n the coiumn increages rapidly at low
power, the rate of growrh dimirnizhing at powers
> 2.5 k—do

Tl. Rudnevskiy N, K. ani Yu. §. Kalinirn., The nature of the ef-
fe.t of "*rird” sicmen.s on spextrai-line Ilntensities in
the aralysiz .f gomz - oprer-base alloys. IN: Akademiya
nauk SSSR. lIzvestivi. Seviya fizicheskaya, ve 26, no. 7,
1962, 846..8a5,

The aluioys are introdured 3rto *he gas of an are,
and spectrum excltation hanges are studied under
the assumpticn +hat the excltaticn charges are a
function of Pe znd Ft concentrations 1n Cu-Ni al-
loys, The data show that the irntanaitlez of iron
gpectral lines depend o the rate at whish the

alloy 1s fed iatc the ars, rhe concentration of iron
in the alloy, and the temrerature and degree of lon-
1zatiou,



72,

73.

Th.

S8afronov, B. G., P. V. Mitin, A. A. Kalmykov, and V. @G. Konov-

alov. Investigation of hf oscillations of the Luce vacuum
arc plasma. Zhurnal tekhnicheskoy fiziki, v. 31, no. 10,
1961, 1248-1252,

The Iuce arc in this case 1s a carbon arc burning
along a magnetic fleld at pressures ranging from
10~®* to 10"* mm Hg. An oscillograph is used for
measuring hf oscillations and a spectrograph for
arc-spectrum investigations., The spectral data
show the presence of C*+, C++, and C*++ ions and
the absence of the spectral line of neutral carbon.

Samson, A. M. Resonance radiatlion of finite volumes, Optika

1 spektroskopiya, v. 5, no. 5, 1958, 500-510,

Integral-differential equations are derived which
permit the evaluation of stimulated radiation and
thermal background in addition to resonance radia-
tion. The equations are sclved by the method of
successive approximations and are expressed as a
distribution of excited particles under stationary
conditions. The scolutlons of the equations indicate
that, in gereral, resopance radiation of finite
volumes requires the evaluation of higher-order
radiaticn,

Sherstkov, Yu. A. Applicabllity of the Cowar and Dicke func-

tion to & d¢ arc. Optika i spektroskopiya, v. 6, no. 6,
1959, 817-818.

Conzlusions drawn by the authors frem the Cowan-
Dicke model gre compared analyticall; with ob~
servational data ohtalned by the photoelectric

and photographic¢ methoda, Intensity distributions

1n the :2ntral.zpr: eross sextions are observed

for the r2scnance lineg of Pa and Sr atoms and

a8 a meany of svaluating radlal temperature dis-
tributicn for the Ju I tire (A = 5105 and 5218 k).
The ctrue Zine i-itensiti=s, radially distribdbuted,

are evalusted by uzing an experimental method based
on Hirshnn's, 1t wzs determined that the temperature
on the arc axis 18 S00°K and deireases slowly toward
the periphery, reach!ng 3700°K at a distance of 3.6 mm.
The relative excitatinn furction and the absorption
parameters are found by utilizing the graphical inte-
gration method proposed by Cowan and Dicke. It is
concluded that the Cowan-Dicke function can be em-
ployed in evaluating line profiles emitted by de
arcs. Resonance lines of atoms possessing low ion-
1:at$;n potential. however, are subject to an error

of 20%.
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75. Shreyder, Ye. Ya. Intensity mesasurements in the Balmer series
and concentratlion determination of exgited atoms in a dis-
cgarge. Optika 1 spektroskopivya, v. 6, no., 3, 1959, 279-
23.'

s Ha, Hy, and do lines are measured, snd a dis--

ﬁh tu e gt preszures ranging from 0.25 o 1.5
mm Hg and currents from 70 to 250 ma is employed
in concentratlion determination, $The data, glven
in tables and graphs, show that 1) the reabsorp-
tion magritrlas permlt the determination of ex-
elted atom -rmrentratinong, 2) knowledge of gas
preasure in a dlgchargs Pube andl of excited atom
soncentraticss permity tampzargrture evgluations by
utilizetion of whe Bul! znwapa aqussion; and 3)  the
line intenzivies computed Irom She Bolizmann equas-
tiou do nat d14ftr glgoiitegntly from those evalu-
ated from obssrost BEAR

TLTMEL 2e

76. Shvangirad:e P. ¥. A-omslour intenzity variations of samarium
gpestral ilvwes in & do ero. Optika I spektroskoplya, v. 5,
no. i, “Gn8. BE G0,

Samp.zx ~f ssogrl o 7 omix. 3 wivr graprite
pvwde” gre luntvadoed g G mre Telween tWo
cerh: é'Z*‘:::a% R 2 LtvEant JF 5 amp. A spec-
wreeneph &) g% SR caseers, are utilized
i *he axperimen Trow PLlicwing tomelusions are

areu.., vim As - sranderd ele-
mect in 1z of ranewearth eie~
men*; AT Lt the zaplvals. 2)
Selext s arium tends TS insrease
the s:nzxit ,atpxhination in the
S&MEY " Pigh are- urrent mag-

9
nlivdes (ror -2 e o rmingriuy genaitivities
of mowrarted IvoRamay o wrersx: ow magnitudes
snarasgie b d*f??ﬁi%?*"? spmsitiwlries of ag-
marian tn o otvY e rars artt s lemes e,

T7. Shvengiiaize £a Fo. Y. ne Opsnceay, w3 B, ¥s, Chikhladgze.
: Tempe -3 irs ~0% Ve el yatJtorium 1o oan are burning in
inert gaess, Optika i =poktraskopiva, v. 13, no. 1, 1962,

The spectrum nf a dr Ar Lurnirg boatwean pure
graphlte 2lectrodea Js Ioveatigated in N, Ar, He,
Ne, snd Kr atmnapheres a* w wirking pressure of
600 mm Hgz. The spectras of carbon gnd {ron are
exclted concurrently in the burniog are. The
temperatures are svaluated by measuring the relsg-~
tive intensitlez of caruvom and irorp sp tral lines
and the Doppler rauadening of the speqtral iilne of



iron, Dats derived from the experiments indlcate
that introduction of iron into the electrodes does
not change the basic¢ characteristics of the spec-
trum obtained between pure electrodea. The tem-
perature of the central portion of the arc is esti-
mated as (8 to 9.7).10*°K.

78. Shvangiradze, P. P., K. A, Oganezov; and B. Ya. Chikhladze.
DC arcs et various pregsures of argon and air. Optika
1 spektroskopiya, v. 13, no. 4, 1962, 613.615.

Bmisaion characteristics snd arc temperatures are
investigated as & function of pressure changes in
atmospheres of the Ilnsrt gases He, Ar, and Ne and

of C If and C I1I. The arc burns between carbon electrodes
10 mm apart, and the pemperaturas are evaluated by
measuring the ' !re Inte¢nslties in the Ilron spectrum.

No carbeg 1or epz:hranl lins 12 cobserved in an are

burning 1ir &ir at pressures <1 atm. The excitation
mechanism of carben ionz does not obey the Boltzmann

lsw., Specrtral 1ines of argon atome are ohserved at

all pressures uvnder investigation { ~10* to 10° mm Hg).

79. Shukhtin~, A. ¥. Determination of gus daneity and electron con-
centratinn 1n i discharge by the interfa2rometer method.
Optiks i spektro-kepiys, v. 7. no. 6, 1959, 838-839.

Changes 11 g3z deénslwy in % pulse discharge tube
are investigated 'n an stmeaphere of argon by uti-
lizing an Z~terferometer and a spectrograph and by
measuring chaages <o the refraction index. In some
dischurge phases the gas-drnsity changes are large,
ans 27 the initilal wrgsn pregeure of 6 mm Hg may
corragpnnd Lo 4n almost somplieve gas withdrawal
from tre ares Iocated aleng the tube axis,

80. S3obolev, N, N., A, V. Potagev, V. P. Kitayeva, P. S. Fayszullov,
V. N, Alyamovakly. Ya. T. Antropov, &nd I. L. Isayev.
Speitrogcopic statas investipgsticn of & 8 behind a shock
wave. I. Opzika ) zpakrroskeopliya. ve 6, no. 3, 1959,
28“"2% °

The relative intensities of L1 and Na spectral
lines are utilized for temperature evaluation.
Many difficuities were found in attempting to
employ this method. It was diecovered that the
method hased c¢n the reversal of gpectral lines
is8 better adapted for temperature evaluations at
1500 tc 5000°K. PFor higher temperatures the
relative intensity method can be utilized.
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81. Startsev, G. P., and M. S. Frish. Temperature measurements
nf an arc between iron electrodes from self-reversed
spectral lines. IN: Akademiya nauk 3SSR. Izveatiya.
Seriya fizicheskaya, v. 26, no. 7, 1962, 927-929.

A method developed by Bartels (1950, 1958} is em-
ployed. The measurements, conducted at voltages
of 350 and 110 v and currents of 2.2 and 5.0 amp,
reapectively, gilve 4560 200 and 5070 $200°K

4% the maximum sxi2. temperatures. They glve =z
ssrong indication that under atmospheric¢ pressure
the local tempersiure magnitudes and excited-ievel
population3 in 4n electric arc obey the Boltzmenn
distribution luw.

82, Sukhodrev. N. K. =nd S. L. Mandel'shtam. Electrode vspor
temperature in a agark discharge. Optika i spektro-
EFOplYa. Ve 6 ao. » 1959, 723'7280

Meszurements of the spectral lines of doubly and
triply ionized atcms of Al, Ag, Ba. Cua, Ga, Pb,
Sn, Mg, S1. and Zinn show that vapor temperstures
range from 30.000 tu 35,000°K,

83. Tskhay. N. S.., and . L. Mandel'shtam. Influence on spec'r: .
line intensitier 1n & flame spectrum. Optika i spektry:
skq'iyaw Ve 7y No. 2_\\ 19599 1)‘1“1510

Free atcm concentrations and various factors af-
fecting thelr excitation are studied by using an
acetyiene lamp, plane mirrors, a spectrograph,

and an appropriate optical system. Na, K, Mg,

1i, Sr, Ca., and Be are introduced into the flame
separately or in various combinations. Careful
attention 1f given to changes in absolute atom
concentration ir the flame zone when changes

occur in the composition of the compounds or when
new elementz are sdded. The anomalous dispersion
method is utilized for measuring atom concentration.
It is shown that spectral-line intensities are in-
fluenced by changes in atom concentrations and
excitation conditions, the latter effect &8s a result
of flame-temperature changes.



84, Turkin, Yu. I. Intensity anomalies in the hyperfine-structure
components of thallium resonance lines. Optika 1 spektro-

mw‘, Ve 7; no. l, 1959, 10’13.

A parallel beam of light from a continuous spectrum
source is used to> produce radiation in passing
through a discharge tube filled with thallium vapors
at pregsures of 3:10-? and 5-10° mm Hg and tempera-
tures of 630 and 520°C, respectively. Data on the
2T764.8 and 3775.7-A lines show that the thermodynamic
equilibria at lower sublevels are distufbéd at an
inert-gas discharge-tube pressure of 0.1 mm Hg. At
higher pressures, e.g., 0.8 mm Hg, nonsimultaneous
component reversal was not observed.

85. Turkin, Yu. I., and M. P. Chayka. Anomalous ratio of the hyper-
fine-structure-component intensities of indium spectral lines.
Optika 1 spektroskopiya, v. 11, no. 5, 1961, 695,

A hollow cathode filled with liquid air 1s utilized,
through which currents of 10 to 190 ma are passed.

86. Vanyukov, M. P., and A. A. Mak. Generation of high temperatures
by a spark discharge. IN: Akademiya nauk SSSR. Izvestiya.
Seriya fizicheskaya, v. 23, no. 8, 1959, 962-964.

Channel temperatures in spark discharges have been
investigated hy measuring spectral-line intensities
of the channel at the centers of strongly broadened
lines of Ar, Ne, and Xe ionized atoms. Temperatures
evaluated by using the linear and continuous methods
dn not differ perceptibly, and there are no large
temperature gradients in the ci.annel cross sections.

87. Vanyukov, M. P., A. A. Mak, and V. P. Muratov. Time-dependent
emiasion spectra of a spark discharge in inert gases.
Optika 1 spektroskopiya, v. 6, no. 1, 1959, 17-23.

Spectral densities of channel brightness in pulse
discharges are investigated in an gtmosphere of
heavy inert gases (Ar, Kr, and Xe) at high pres-
sures a currents. S3pectral lines in the 2500

to 5500-A range are plotted as a function of time.
These spectra are taken to indicate the presence

of relatively high concentrations of doubly lonized
atoms in the dischgrge channel. The spectral densi-
ties of light energies are said to demonstrate their
weak dependence on wavelength.
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88.

89.

90.

Vanyukov. U

oA sl My ond VB Mg ativ,  Spark-discharge
emigsion Lo roxaddm,  ptika 1 spektroekcplya, v. 8, no. 4,
1960, 439.445,

A spavk discharge is gererated in a pulse lamp
f1lled with hellum at presaures ranging from
2.5 tc 12.0 atm. The channel smissiop spec-
trum 15 re:sorded In the 2500 to 5500-A band and
plotted againegt time. Electron concentrations
ir the spsrk ~channel plasms:z sre evaluated by
me&suring the huaif-widths and shifts of the
5016 and 388%-% 1ires 2nd by utilizing the
Weleekopf Lindhoim “hecry with the Vaynshteyn-
Sobel 'men ovractions., The duta show that 1)
sparw-discharge emiasion v helium for a 2.5-
atm preseure 1z characterized, in 1ts initlal
stage, by & ¢trong srntinucus background in

the wavehand =*udied, haltium arc lines appearing
later; and 2@ *h=2 spark end arc emiseion lines
menifesr = ztrong brealaning ind are displaced
on acsount of the Slark effent,

Vanyukov M. 2. V. P. Murstov, snd I, A, Mukhitdinova. Time-

ragajyed emi:los éfﬁ::ri of spark dsschirges in gases in
the 5000 <o 20,090 & region, 1. Nitrogen and air; II.
Heitum =z20n krypi-n a54 xerom. Optiks 1 spektgrafikopiys,
v.810, ac. > '06L 861 563 and ve 11, no. 3, 1961, 312-
318,

-

I. Tre dznsity o7 light 17 the infrured reglion
1g 1wwvertigsted 4t . presyure of 2 atm. The
gpectys. of rirrogen <rd =1v are found to dbe
precticslly teTTiwl,

i3. A pualwas lamp i empioyed. It 13 shown
that J' discharge rrightses Incresases with
the stnmis apber of (he gae; 2) intenae
lomizatrr o rar- 10 whe flret moments of
Als g ant 7 “te inz Iatensitiea of
gome ~f Yt liert gaie: [anTanss with pres-
SUTE,

Vashman 6, 2. .. Y. ii:1+« 2.3 N A, Teterina. UHF source

of spe:*rum ex¥ !'¢tl n v gas mixtures. Optika 1 spek-
trockortys v, 6 s, 2, L35G 250.262,

Argon helium mixtarses v~ Lavestigated spectro-
BCOpPLCaLty LY ul lizing w 300C-Me ragnetron and
dlacharge tube [oes-urar rauging from 0.3 to

20 mm Mg, rerges 10 the spectral-~line intensi-
ties of Ar 03 He aoe piven 30 & fur-tion of thelr
conrantrailone v e IXTLYEN,



91, Vasil'yev. V. 1., V. 3. Komal'kov, Yu. V., Skvortsov, and S. 8.
Tgerevitinov. 8tatbie dynamic current pinch. 2Zhurnal
tekhnicheskoy fiziki. v. 30, no. 7, 1960, T756-T768.

The formatlion and development of a current pinech

i8 investigated 1n a plasma Jet moving through
argon, deuterium, #nd hydrogen at working gas pres-
sures ranging from 0.01 to 10 mm Hg. Plasma motion
18 investigated by using spectral and magnetic ob-
servations., The danta show that the current pinch

is stable during the discharge half-period and that
the magneti: fis1ld megnitudes are very small outside
the plasma Jjev sreas,

92. Vasil'yev, V. I, M. 5, Levchuk, and I. S. Marshak. Flash
duration of tubular pulge lamps. Optika 1 spektroskopiya,
v. 1l1. po. L, 196, 118.122.

Ar, Kr, «nd Xe arz utilized in plotting the dura-
tion a8 a fun.tion cf gas pressure, dlzsharge-tube
dimeneions  working volitage, capacitance, and
other tube thurazteriztiss.

93. Vaynehteyn, L. A, Excivaslso of atome and ions by electron
imparts, Optiks 1 spektroswopiys, v. 11, no. 3, 1961,
301-307.

Bffective crosz szctions are evalusted analytically
for msny energy level transitions cf C, Na, He, and
H atoms snd inove by utllizing the Born spproximation
and the wave-drxinztion mathol. An  approximate
réiationehip heiwsen the ozcillator strength and the
maximum cross-zrotion magnitud: 1» 2stadblished.

94, Vermyy ¥Y=2. 3. =32 V. N, Vegorov. isrtcplc effect in the
spectrm of ™P22 mL279% 7 ontexa ! spektroskoplys, v. 6,
ne. : NG8G o6 x b4, .ud v, 9 mn, 6 1960. 692-T02.

in the Ftpzs art: 12 tha tworflum gpectrum 1z ex-
wi%ted tooan w2 30t av «tmorphere of carbon di-
oxidis. T : speitryg =16 re:ordeg with the uge of a
diffra:ticn spestrographe The presence of isotople
shiftz in *he spectral reglon between 26C0 and 3400 R
1* 1ndicated.

In the gercond wrtl. le the zame experimental ~onditions
are emplnyed. zud tables sra included showing line and
level ghifts ' TE T, T 7. 01, and U JI. The odd-
even efferr in the thorium spectrum and the nuclear
deformations of thorium sre 1nvestigated snalytically,
and the Th®3? quscdrupcle moment. which is caused by a
nuclesr daficrmaiicm, s avgluated.
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95. Volkova, L. M. Effective excitation croes sections of potas-
sium spectral lines. Optiks 1 spektroskopiya, v. 6, no. 3,
1959, 273-278.

Arc and spark discharges are employed at a work-
in ten?eruture of 127.5°C and ‘a pressure of
1.%-10' mm Hg. Plots of the oross sections
versus electron-excitation energles arg giwet! Por
both arc and spark spectral lines.

96, Volkova, L. M. Effective excitation cross sections of certain
spectral lines of sodium. Optika 1 spektroskopiya, v. 11,
no. 6, 1961, 775-777.

The intensities of ten lines in the sodium
spectrum are compared with those of a tung-
sten lamp. Measurements are made at 455 and
AT5°K and & working pressure of 5:10~* mm Hg.
An electron gun supplies a beam of electrons
with energies of 4 to 100 ev. The results of
observations for certain transition energy
levels are given in taubular form.

97. Volkova, L. M., snd P. M. Devyatov. Effective excitation cross
sections of some argon spectral lines. Optika 1 spektro-
aetopiya, v. 7, no. 6, 1959, 819-820.

The electron-velocity dependence of the cross
sections 1s investigated in the 7724 to 8424-
region and a pressure of 4.68-® mm Hg. The cross
sections are given in s table and are plotted
against exciting-electron energles.

98. Vul'fson, K. S., and F. A. Chernaya. Channel-diameter measure-
ments of high-pressure pulse discharges in various spectral
rﬁgions. Optika i apektroskopiya, v. 11, no. &, 1961,
549-551.

Channel diameters are measured 1n argon, krypton,
and xenon .ampa for short and long-wave emissions
by utilizing an optical system. The discharge
channel of the pulse lamp is projected on the
aperture plane of a monochromator, and time scan-
ning 1s accomplished with the use of a revolving
mirror-like objective. Channel measurements are
determined by separating the scanning photographs
at intervals of 0.1 sec. It 1s established that
the channel-diameter magnitudes are larger for
long-wave than for short-wave emissions.
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99, Yaklontova, V. VYe.. wed M. 7. Wl iot-D.-hin:kiy. Dependence of
the inteng. .ty of some heilum lines on pressure. Optika
i spektroskopiya. v. 7. nc. 4, :950, 446-453,

An analytical and experimental ipvestigation 1is
conducted for the 5016 and 3965-A lines by uti-
lizing a monochromstor and & dlscharge tube.
Plots of line intengliy versus pressure are non-
linear. Both the experimental and theoretical
curves manifest the same characteristics.

100. Yegorov, V. S., and &. M, Srukhtin., Afterglow and its relation
to gas deneity Ln 4« weon pulse discharge. Optika i spek-
troskopiya, v. 9, nc. &, k960, 794-796,

A discharg= tube ig¢ emplicyed. Pressures range
from 1 to 4 rm Hg, and impulse durations are

s 16 gand 200 psec. Theoreti:zal considerations
bazed on the method of anomalous dispersion and
perteining to the energy level uopulations are
briefliy stated, and  harged-psrticle concentra-
tiona are evaluated from sample and interferometer
observations. Dat: from the =xperiment reveal
that *he inc‘reas= in ercitad-atom zoncentrations
ie greavter after *%as -2t off o€ 4 short-pulse
current and te: 5 “ooom Crreany gas-density
changes 20 !l scaed 25% of thair initial val-
ues. The Invesrtigaticn war ¢(onduited at a neon
pressure cf . to U mum 2g and current-pulse dura-
tion o 2C0 . s2r st . 6 nmoger,

101. YOSOI‘OV&, V. ?o. Ve T Ii’.‘:"y’?')k"l a. AL mk, and A. I. s.dykov.-
Temperat i.o AL="ripunian ol =lzitron concentration in a
spark-d:ischarge -“ennel. Zhuroal tekbnicheskoy figiki,

Ve 32« e LEW 3. .b%;: :}322 ?u’:‘.‘c

8pe:tral-iing 1o sities end the plasma cone-

tinuum 20 kelium «ni nltroagen atmcapheres are

utiiized. Bni-=y~3 intersitia: are measured
rark

in hellum ard nitroger <% J1s harges at
preesures: ~f 1L .4 2.5 a'm  rezpectively.

The resu.ts 5f the meaiairemsnts are given 1in
a tabular form and && piots of temperature
distribution and electron roncentration versus
spark-discharg: channel.

A
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102.

103.

104.

105.

Zapesochnyy,

Z‘ydel!_— O T ¥ I N S T N

Zakharove, . M., whh Vi, M, hdni. . 320Uy Llup o determlna-

tion ol § o enIitioer loom madiese oF
tika 4 prk,vusn,Piya. Ve i, Titve H#, &F

Op=-

The magnitudes of ion velvcitles and longitwilcal
field intensities are measured in a poaitive dls-
charge column at currents of 1.2, 0,6, and 0.3 amp
for Ar-Kr, Ar-Xe, Kr-Xe binary mixtures, respec-
tively. The experimental data agree wlth rasulits
obtalned analytlcally.

Zakharova, V. M., Yu., M. Kagan, and V. I, Perel' . Jupectr.-

gscoplc chservation of the rotation of a positive discharge
column in a magnetic field. Optika 1 spektrosrkuplva, ve 11,
no., 6, 1961, 777-779.

The rotaticon of & neutral gas In & positive dia-
charge colum is investigated 1n a discharges tupe
filled with argon gas at pressures ranglng from
0.5 to 2,5 mm Hg in the presence of magnetilc
fields of =50, €00, and 1000 oge. Interferen'w
rings are found to shift because of directioral
changes nf the magnetic flelds, and the spectra.
lines to widen with an increase in the magnitudes
of the magne~lc rields,

« te, and L. L, Shimon, Study of opticel fune-
d‘um exceltgtion with the phhtcele('vi« method,

3
tions or go
3 7"')31‘(“;)1\19.; e lj, Xh; ‘_')_' lf)(’\, t—J CC).

[
Optikz & 85
An lnvestiigmrtion i1 conducted lu the visible-spe -
trum region uwnder ~nndi"nns leading to minimum
Gilgnostiong o mne sx ottt fun fanstiongs dass
attentiorn Tu ool oere no Lhe 3%ely of bhe cereis A
godiwn Ao T, Tt th R e Late 8l

ragmupae o7 (L ta L0l e We, T e !
b

a % N ol . . N . % M I . -
taricy JTuarer ool s s doubilet 1iled L o=

exhinit 2z »urasprfine S nuve,

dpecTie o L omioetion
th am &idd 73 L0 LenTIR
.

[ .
of the 1v.ropde compoatidlor ot 3t
‘,.;\ . f‘l’ftslﬁ k.f ! .:/am Ve lo, it e 5‘,

tion 1r moiuttons. optila 1 8p
1961, 570-57b.

A discheg: tube with a h llow carnhnte &0d & L7 vesmn
of helhwun voaer & peessusce of 1 o By are G llilepd
to Investigats the absorbiifor 1 the Livhiw. o708-
resonance Jine in a {lame. Discrepalciesd between
the experimental and snaiytlcal magoitwies do ot
exceed O%. A& ailngle eralvsis does not requirs more
than 3 min.



106, 2aydel', A. H., G. ¥, Malyshev, Yv. ia. 3nreyder, A. B.
Berezin, V., A, Belyayeva, V. 1. Gladushchak, V. V.
3kidan, and L. V. Sokolova. Spectral investigations
with an "Al'fa" installation. I. Study of spectral
characteristics and ion temperature, Zhurnal tekh-
nicheskoy fiziki, v. 30, no. 12, 1960, 1422-1432,

Spectral lines (350 to 5000 k) of hydrogen and
various impurities, such as C, O, N, Al, F, and
81 ions, are recorded and thelr relative inten-
sities analytically and experimentally evaluated.
The relationehip of temperature and ion charge is
evaluated for ¢, O, ard N and 1llustrated in a
graph. Some suggeations are made pertaining to
the mechanism underlying the magnitudes observed.

107. Zaydel', A. N., G. M. Malyshev, Ye. I. Moskalev, Ye. A.
Ptitsyna, L. V. Sokolova, and G. I. Chashchina. Spec-
trai inveatigations with an "Al'fa" installation. II.
Direction of 1un motion. Zhurnal tekhnicheskoy fiziki,
v. 30, ro. 12, 1960, 1433-1436.

The data show that 1) the lons move along the
discharge axis, and 2} the velocities of direc-
tionai motion do not exceedi 10%* cm/sec and in-
create with an 1increave 1n 1ion c¢harge.

108, 2Zaydel', A. N., G. M. Malyshev, A. B. Berezin, and G. T,
Razdobarin. Spectral investigations with an "Al'fa"
Instaiiation., TII. Transient glow characteristics of
plasma. 2Zhurnal tekhnicheskoy fiziki, v. 30, no. 12,
1960, 1437-1446,

Mechanical spectrum zcanning and the Doppler-
shift method are deszribed. Suggestions per-
taining to zertain piasma zharacteristics are
made.

109. Zaydel', A. M., G. M. Malyshev, and Ye. Ya. Shreyder. Spec-
troscopic methods for investigation of hot plasma. Zhur-
nal tekhnicheskoy fiwiki. v. 31, rno. 2, 1961, 129-166,

A detaliled and comprehenslve review, based on 119
references, 13 given of the theory and results achieved
in the applicacion of spectroscopic techniques to in-
vestigaticns of hot plesma. Hot plasma 18 defined as
that whose baslc components have temperatures of

- 34 -



110.

111.

Zheysnnay v Zh.  Tave:rtigsrion of h
-

10% ro 2K or nigher . The arul .overs plasma
investiligations ia the 10 1o 7000~ R r@giun and at
pressures ranging from 10°® to 10-? mm Hg. It con-
taina the following subdivisions: 1) broadening
of spectral lines and lon temperature; 2) directed
ion motion; 3) electron temperature; 4) electron
concentration; 5) Impurities; 6) energy loss;

72 translent characteristics of plasma glow; and
8) spate characteristiscs of plasma glow.

Zaydel', A. N.. A. N. Razumovsxiy. and M. P. Chayka. Spectral

analysie of lithiuwm 1zovope composition. Optika 1 spek-
troskopiva. v. 10, nn. 1, 1961, 15-18,

A methol »f aralyzia i& gilven based or intensity
measurement 3 of resonance-double’ componentg by
utiltzlng 2 disachargs tuve having a hollow cathode
and ccntalning hetlum at a pressure of 1.6 mm Hg.
Working errors 1n lsotope determinatiun were found
to vary from 0.35 2 0.7% at L1® concentrations of
4O to BU% end did uct exceed 6% 1n small concentra-
tions. Tha complets anal.ysls does not tske more
than 15 mun.

narge with hydro-
3

Y, z £ 4
dAyoariy TMEraceita. Optika 1 rpek kopiya, v. 9, no. 3,

1960  284. 29k,
¢ a2 Fe ¢ ¢ anziyzed to determine
temo: rat e “%, Ten Fe linez are
2L1l1 o2 e nFitlor provsbility by
geyEry’ J#“Zud: va0r Wz aromaloua dispersion, total
wheorpt oo ad o 3 oave . Trhe Adepandenne of dise
Tharwe temzivatace | tTa o tinizatincm potentlial of &
et s L¥esa st e a2yt o 0 wm the csoncentration
s owth i 2lersar JKIT a=3 Nall) and on generator
ewer L r o ~mown o ographa,. D1 ix e#tablished that an
Alse horge i bl nn o with o3 hydrodynamic com-
ge2v: foaroa forme - source of 1ight having OH,
Dy ", 276 ~1=»; SOl alar frettra al*howavelengtha
e LRETE A 1T sng ISR 1a €750 A tothe
moie-uies . L T.g cXpugure in the 5020 to 6121
regiun ieads 0 *he apprarance of 3n N, melecular
spectium, At hlgh generstor power and cumpresslon
Intennsity ~he dils~ha gz {emperature <an exceed 8000°

e



112. Zhiglinskiy, A. G., A. N. Zaydel', ard E. A. Karklina. In-
vestigation of a dc arc at increased pressure. Optika
i spektroskopiya, v. 10, no. 6, 1961, 697-701.

Changes in the spectral-line intensities of lith-

ium and copper at pressures up to 10 atm are in-
vestigated. It 1s concluded that 1) the substi-
tution of carbon dioxide for air does not appreciably
alter the arc emission characteristics; 2) when arc
pressure 1s increased to 7 atm, arc temperature rises
from 6000 to 6700°K; and 3) Na, Al, Cu, 2n, Fe, 3n, 8Sb,
and N exhibit an increase in their spectral line in-
tensities with increases in pressure.,
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