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FOREWORD

This bibliography, prepared in response to AID ktzk
Assignment No. 43, Task 1, is intended as a gulae
to Soviet literature on plasma spectroscopy. It
haz been 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 author. An annota-
tion is provided for each article.

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

Akademiya nauk SSSR. Izvestiya. Seriya
fizicheskaya (4 issues) AS262.A62455

Optika i spektroskopiya (40 issues)
QC350.068

Zhurnal tekhnicheskoy fiziki (15 issues)
QC1.Z 8
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PIASMA SPECTROSCOPY

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 fields. The magnetic
measurements are made in hydrogen at pressures of
- 2.10- 4 mm Hg and frequencies of 9400 and 36,600 Mc,
and spectrographs are empioyed to register spectral
lines in the 500 to 5000-A region. These lines indi-
cate the presence of plasma impurities, such as 0, N,
and C, and of construction-materlal impurities, such
as Al, F, and Si.

2. Akimov, Ye. M. (Deceased), and I. P. Malkov. Determination of
vacuum spark temperature. 0ptika i spektroskopiya, 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 vasuum spectrograph with a pressure of 10-3 mm Hg
is used. Measurements show that the spark tempera-
ture it 45,000*K for wavelengths of 1862.9 _nd
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 (H ) line
contour in argon behind the shook wave. Optika spek-
troskopiya, v. 8, no. 2, 1960, 152-156.

A shock tube and a mixture of hydrogen and argon at
pressures ranging from 0.3 to 3.0 mm Hg are employed
in the experiments. Shock wave velocities range from
3.6 to 4 .8 km/sec and the temperatures and pressures
behind the reflected waves, from -12,000 to 13,OOOK
and from 0.5 to 1.5 atm. The data show that within
the limits of accuracy of the experiment the experi-
mental data agree with analytically computed ion-
concentration magnitudes in plasma.



4. Bakakina, V. V. Some results of a uhf-discharge-spectrum
investigation in a restricted discharge gap. Optika I
spektroskopiya, v. 9, no. 6, 1960, 784-786.

Discharges in helium and neon are investigated in
a restricted discharge gap. The discharge is ex-
cited by powerful uhf pulses at pressures ranging
from 1 to 100 mm Hg. Spectral-line intensities
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 vicinity of the
4143-A line, possess 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 psec and that of the second considerably
longer, whose amplitudes depend on pressure and
line characteristics.

5. Bamberg, Ye. A., and S. V. Dresvin. Temperature of an air-
stabilized torch discharge. Zhurnal tekhnicheskoy fiziki,
v. 32, no. 6, 1962, 772-774.

The investigation is conducted by studying the
relative intensities of the spectral lines of iron.
The temperature measurements, taken at two points
50 mm apart, give - 39000K ±200*.

o. Belousova, I. M. Formation mechanism of equilibrium concen-
tration of the electrode substance In a -asma arc dis-
nha.rge. Optika i spo'-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 inten-
sities and electron concentrations. The measure-
ments ere conducted in an arc of constant current
(5 amp) preheated by a pulse current of 100 amp at
pressures ranging from 10 to 760 mm Hg. The arc
burns In air containing definite amounts of Ba, Fe,
Na, and Cu. The data show that when the discharge
takes place the electrode substance concentration
decreases with a decrease in pressure, and that the
time in which the equilibrium space distribution of
particles in space is established is of the order
of 10" sec.
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7. Belousova, I. M., and D. B. Gurevich. Distribution of atoms
in regard to their excited levels in an arc at low pres-
sures. Optika i spektroskopiya, v. 10, no. 3, 1961, 410
412.

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 Rg the level populations
obey the Boltzmann law and the gas and electron
temperatures coincide; at pressures below
100mm Hg the level populations do not obey the
Boltzmann law and the gas temperature decreases.

8. 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-are 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 She 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.

I. Bochkova, 0. P., L. P. Razumovskaya, and S. E. Frish. Spec-
troscopic investigation of an hf discharge in neon.
Optiks i spektroskopiya, v. 11, no. 6, 1961, 697-705.

Optical and electrical characteristics of an ele%-
trodeless hf discharge in neon are investigated at
b Mc in discharge tubes varying from 130 to 300 mm
in iength. Populations of the lower neon levels
-re 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-
cited atoms; 2) for the stationary processes the
level populations depend on the equilibrium between
the excitation and destruction phenomena per unit
of time; and 3) hf discharges are well adapted for
the spectral analysis of gas.
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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 Mcwe introduced into glass
tubes filled with hydrogen, and luminous layer im-
ages were projected into the aperture of a spectro-
graph. Electrode intensities varied from 0 to 2000 v.
The following data were obtained. 1) At current
densities > 5.108 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, 725-733.

Electrical parameters and the spectral density of
energy brightness are investigated in spherical
pulse lamps filled with Ar, He, Xe, Kr, Ne, N, and
09 gases at pressures 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 tbecantmt br 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.

12. Dolgov, G. G. Polarization of helium-atom radiation induced
by electron impacts. Optika i spektroskopiya, v. 6, no. 6,1959, 717-722.

Helium lines of 5016, 4921, 4471, and 3889 X are
studied at a working pressure of 2.10-4 mm Hg. It
is established that at energies 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.
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13. Dontsov, Yu. P. Isotopic shift in the molybdenum spectrum.
Optika i spektroskopiya, v. 8, no. 4, 1960, 446-451.

Isotopic Mo spectra are excited in a discharge tube
with a hollow cathode. The tube is filled with
spectrally pure argon at a pressure ot 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
a maximum shift corresponding to a transition of
two 5s electrons; and 2) isotopic shift anomalies
in the spectra are connected with amplitude changes
of zero vibrations of a quadrupole nuclear moment.

14. Dontsov, Yu. P., V. A. Morozov, and A. R. Striganov. Iso-
topic shift in a neodymium spectrum. Optika i spek-
troskopiya, v. 8, no. 6, 1960, 741-745.

Two mixtures, one of Nd"', Nd"', and Nd"50 , the
other of Nd , Nd1"0, and Nd''0 , are investigated
by employing a Fabry-Perot interferometer and a
discharge tube with a hollow cathode; argon serves
as the working gas. Isotopic 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 lines; 2) relative shift anom lies are in-
dependent of line wavelengths; and 31 neodymium
spectra manifest nonequidistant isotopic shifts.

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

The energy state of krypton behind a shock wave is
investigated in a shock tube by analyzing the
krypton, xenon, calcium, and hydrogen (ke, Ha) spec-
tral lines. An attemptwas 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 Hp spectral lines.
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16. Dunayev, Yu. A., G. K. Tumakev,-v ,nd A. M. Shukhtin. Appli-
cation of the Rozhdestve rikiy ntriod to investigation of gas-
dynamic processep in shock tubes. Zhurnal tekhnichesKoy
fiziki, v. 31, no. 9, 1961 1i19_-126.

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

27. Dvornikova, 1. V. DependenAe -f V 7e totrl intensity of spec-
tral lines on absolute cr.ncantration of atoms in an arc
discharge. IN: Akademyv. n uk SSSR. Izvestiya. Seriya
fizicheskaya, v. 22, no. 6, 1958 677-680.

The interdependence of the reabsorption of spectral
lines and the absolute atom concentrations in the
space between electrodes has been experimentally and
analytically investigated. The study is based on
earlier research by Cowan 1nd 1M-ke (Rev. Mod. Phys.,
v. 20, 1948, p. 418) invi-,itisg that an increase in
atom concentration leads to an increase In spectral
line reabsorption and to the nrcodening and self-
reversal of the lines. Tte in. ersitles of two trip-
let spectral lines of Cr ir an ;.rc. discharge are
observed and plotted in log7rititor-: form against the
absorption and nonhomogene.t -r-c'eristics of the
light source. The experiment;. airves agree to a
large extent with the tecret. -ines.

Dvornikova, I. V., and I. M. Nagibn'i. Determination of the
degree of inhomogeneity in d: vid a- arc discharges.
Optiks i spektroskopiya, v. 4, no. 4. 1958, 421 29.

Recent experimental data and t;re t1heory of Cowan
and Dicke ti ntioned in the previouo reference are
employed in an investigataor, artlizing a Fabry-
Perot interferometer and a I.Agb,di=persion spec-
trograph to introduce neut.r .! t.,ms of Cr and Mn
and ions of Ca and Sr into t',e .rc tt normal pres-
sures. Measurements of v rloz se.= tral-line
parameters show that 1, the discharge cloud mani-
fests a relatively small triinomgenelty for the
neutral Cr and Mn atoms; 2, :hge, in burning-
arc conditions, such as ,urrEnt v.ues and atom
concentration, lead to certrj )-anges in inhomo-
geneity; and 3) the i-.ce loud Ls more homo-
geneous for the ion& thin f. - t tral atoms.
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*'* Fayzullov, F. S., and N. N. Sobolev. Effective iross-section
determination of collisions of excited barium ions with
argon atoms. Optika i spektroskoplya, v. 11, no. 5, 1961,
57:1-576.

It is proposed that second-order collisions be
studied by measuring temperature with the spectral-
line-reversal technique for nonequilibrium popula-
tions. Analytical equations are developed, into
which the barium and argon magnitudes are introduced.
The calculations indicate that argon demonstrates a
very weak quenching effect, only slightly greatcr
than zero.

20. Fayzullov, 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 is
employed. Tungsten temperature, xenon lamps,
a monochromator, and the appropriate optical
equipment are utilized for temperature evalua-
tions based on Na D-lines. Changes in sho .k-
wave velocity are measured by the ionlz ±tioi and
other methods. The radiation character:t'.:s of
Na are found to be very similar to those observed
by Clouston, Gaydon, and Glass (Proc. Royal Soci-
ety A248, 1958, p. 429).

rII. The same method is applied to me-sure nitro-
gen, air, and argon temperatures ne1ind i :F"k
wave. In addition to the Na D-line, Bm 11 reso-
nance lines are employed. The effective bright-
ness temperature of the comparison sour-:e was
4750OK. The method is found to be eff!rtive, and
the observational data are in agreement with theo-
retical deductions. It is concluded t- -',.te
investigations of nitrogen and air beh!.nd t shock
wave in the 1500 to 3000"Kronge anbcoducte- by
measuring the Na D-lines and in the rnge xbove
30000K by measuring Ba ion lines. In th. xperl-
ments, measurement errors did not exceed *i0OO .

LI, Fishman, I. S. Relation between self.-ahorpton of spec-
tral lines and their total Intensity, ;%nd magnitudes of
"b" for lines excited in a spark dischirge torch. Optika
I spektroskopiya, v. 13, no. 5, 1962, 630-634.

Analytical expressions are derived ir a tbWo-
retical btudy. The "b"-intenslty rel ailonshlp I
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then derived experimentally by measuring 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 oscillator strength.

22. Ginzburg, V. L., and N. P. Glukhovetskaya. Dependence of
spectral-line intensities on the effective ionization po-
teitial of an arc. Optika i spektroskopiya, v. 12, no. 3,
1962, 344-349.

Pure carbon electrodes are used. Small, variable
amounts of Na and K are introduced into the arc for
measuring effective ionization potentials. Metallic
elements, such as Pd, Ti, Fe, La, and Sb, are also
introduced into the arc and their spectral-line in-
tensities investigated. The data of the experiment
show that 1) the spectral-line intensities of neu-
tral and singly ionized 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.

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

A systematic and detailed description, both ana-
lytical and experimental, of active methods (up
to 1.5 10 1 cps) is given. Passive methods,
based on the plasma radiation measurements, are
not discussed. The article comprises the following
Bubdivisions: 1) plasma conductivity in high-fre-
quency fields; 2) resonance method; 3) wave-guide
method; 4) method of heating an electron gas;
5) directed waves in plasma investigations; and
o) space dispersion of uhf waves for the investiga-
zion of plasma at high temperatures. An exhaustive
]tst of references (over 96) is given.

c-4.. oant. 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, 1961, 797-801.

A discharge chamber containing two tungsten elec-
trodes is filled with hydrogen at a pressure of
5-10-4 mm Hg and a working cathode temperature of
20000C. The measurements are made in the presence
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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 ions, indicating the existence of elec-
trons with an energy of 20 to 30 ev; and 2)
under the given conditions (P - 5.10-4 a Hg min)
and a magnetic field of 200 to 300 oe, the dis-
charge can be maintained by voltages ranging
from 50 to 100 v.

25. Goi'dfarb, V. M., and Ye. V. Il'ina. Determination of the
diffusion coefficient and the mean lifetime of atoms in
an arc-discharge plasma. Optika i spektroskopiya, v. 11,
n. 4, 1961, 445-451.

Li, Na, and Ba atoms are investigated by utilizing
a motion picture 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 NaNO3, BaCO3, and Li2COs. Analyt-
ical formulas for the diffusion coefficients and
atom concentrations in the are are developed and
found to be in satisfactory agreement with the
experimental data.

:t rbunov, Ye. P., G. 0. Dolgov-Savel'yev, V. S. Mukhovatov,
V. S. Strelkov, and N. A. Yavitnekiy. Toroid discharge
investigation in a strong magnetic field. Zhurnal tekh-
nicheskoy fiziki, v. 30, no. 10, 1960, 1152-1164.

In the experiment initial deuterium pressures range
fo.om 2.10 -

3 to 2.10-4 n Hg and magnetic field
strengths from 2000 to 10,000 oe. The intensities
of the 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-
fluences plasma characteristics; 2) the appearance
of spectral lines with variable energies demon-
strates the growth of electron temperatures; and
3) greater magnetic field strengths correspond to
greater plasma electric conductivities.
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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 ions, indicating the existence of elec-
trons with an energy of 20 to 30 ev; and 2)
under the given conditions (P - 5.10 - 4 mm Hg min)
and a magnetic field of 200 to 300 oe, the dis-
charge can be maintained by voltages ranging
from 50 to 100 v.

25. Gol'dfarb, V. M., and Ye. V. Il'ina. Determination of the
diffusion coefficient and the mean lifetime of atoms in
an arc-discharge plasma. Optika i spektroskoplya, v. 11,
no. 4, 1961, 445-451.

Li, Na, and Ba atoms are investigated by utilizing
a motion picture 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 NaNO8 , BaCO2, and LisCO8 . Analyt-
ical formulas for the diffusion coefficients and
atom .oncentrations in the arc are developed and
found to be in satisfactory agreement with the
experimental data.

: Tcrbunov, Ye. P., G. 0. Dolgov-Savel'yev, V. S. Mukhovatov,
V. S. Strelkov, and N. A. Yavitnekiy. Toroid discharge
investigation in a strong magnetic field. Zhurnal tekh-
nic.heskcy fiziki, v. 30, no. 10, 1960, 1152-I16k.

In the experiment initial deuterium pressures range
from 2.10-3 to 2-10 - 4 mm Hg and magnetic field
strengths from 2000 to 10,000 oe. The intensities
of the 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-
fluences plasma characteristics; 2) the appearance
of spectral lines w'ith variable energies demon-
atrates the growth of electron temperatures; and
3) greater magnetic field strengths correspond to
greater plasma electric conductivities.
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27. Grechikhin, L. I. 4982.8-A line broadening of sodium in the
arc-Jet of a direct current. Optika I spektroskopiya,
v. 13, no. 4, 1962, 578-579.

Various zones of a do-arc discharge are studied.
The arc is maintained between two carbon elec-
trodes, and the temperature is measured along
the arc by the relative line intensities of the
copper spectrum. The line width of the cathode
Jet is 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 ± 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 is responsible for
the presence of high-intensity excitation lines.

29. Gromova, I. I., and S. A. Kulikov. Influence of current
strength on hydrogen-spectrum intensity in the 1200
to 2500-A 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 molecule, and es-
pecially 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 I 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
is investigated by measuring the spectral-line
shifts. 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.
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31. Kashtan, M. S., E. V. Sobotovich, and T. N. Khlopina. Sensi-
tivity increase of the spectral isotope analysis of lead.
Optika i spektroskopiya, v. 8, no. 1, 1960, 23-26.

A discharge tube with a hollow cathode, a Fabry-
Perot interferometer, and a spectrograph are uti-
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 their excitation conditions in hf discharges. Op-
tika i spektroskopiya, v. 4, no. 4, 1958, 438-447.

Changes in temperature of hf two-electrode and
torch discharges in air at pressures ranging
from - to 760 mm Hg are investigated for the
3064-A hydroxyl and 3371-R nitrogen spectral
lines. The discharges are induced on brass
electrodes; however, for torch discharges the
upper electrode is 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. In general, certain conditions are
present In torch and two-electrode discharges
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 is filled with deute-
rium at pressures ranging from 0.01 to 0.2 mm Hg,
with discharge-current amplitudes varying from 13
to 45 ka and longitudinal magnetic field strengths
from 0 to 24,000 je. By using a spectrograph, the
amount of heat radiated and energy carried away by
the Lyman spectral lines are evaluated for Al, Cu,
Si, C, and H. The data show that the greatest
part of energy absorbed by the plasma is lost through
impurity radiation.
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34. Kitayeva, V. F., V. N. Kolesnikov, V. V. Obukhov-Denisov, and
N. N. Sobolev. Structure of arc-discharge column in argon.
I. Zhurnal tekhnicheskoy fiziki, v. 32, no. 9, 1962, 1084-
1089.

A mixture of argon (: 94%) and hydrogen (5%) is
employed. Electric field intensities, charged-
particle concentrations, and temperatures are
measured to determine the structure. The con-
centrations are evaluated by measuring the con-
tours of the H hydrogen-spectrumr, line for plas-
mas in the states 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 atmosphere. Optika I spektroskopiya,
v. 12, no. 2, 1962, 178-185.

Excitation processes and the establishment of level-
population equilibria in argon- and helium-arc plasmas
are investigated by examining the contours of HcL, Hp,
Hy and H 6 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
21014 to 2.1016 cm"1 in helium and 41014 to 3.1016
cm - 1 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 contain 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. Podmoshenskly. Atom concentra-
tions in an arc plasma as determined by the pulse-absorp-
tion method. Optika I spektroskopiya, v. 9, no. 3, 1960,
281-287.

A plasma is investigated whose dc arc is burning
in air between vertically mounted metal electrodes.
Atom concentration determinations are made by ob-
serving the spectra of Cr, °n, and Fe at wavelengths
ranging from 2000 to 5000 X and evaluating the cor-
responding arc diameters, lower energy levels, tran-
sitior, 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 rapid determinations
of plasma absorption spectra for temperatures
up to 60000K. It was ascertained that the
volume occupied by the excited atoms situated
on a 3-ev energy level is 30% that occupied by
the normal atoms. Plasma composition in a do arc
between metal electrodes was found to exhibit
considerable variation.

37. Konovalov, Yu. N., V. V. J'gidson. Electron concentration
and temperature in an output Jet of a water-stabilized
plasmatron. Zhurnal tekhnicheskoy fiziki, v. 32, no. 4,
1962, 450-1456.

Electron concentrations and temperatures in an
output jet are investigated by studying the
contours of Hp *nd H& spectral lines. The
Griem-Kolb-Shen contour theory is found correct.
The plasmatron apparatus used in the experiment
is capable of generati ig a plasma Jet having an
electron concentration of 1.7.1016 to 15.10ae

at temperatures ranging from 1000 to 15,000eK.

38. Korolev, F. A., B. A. Kozlov, and A. I. Odintsov. Contour
study of cadmium red line with the use of an atomic beam.
Optika i spektroskopiya, v. 7, no. 6, 1959, 721-724.

The 6438-X line is investigated by utilizing a
Fabry-Perot interferometer. a spectrograph, and
an atomic beam. A comparison of analytical and
experimental data Indicates that Isotopic shifts
are very nearly 3.10 cm-1 for a red cadmium line
of even-isotope components. Satisfactory struc-
ture resolution of the natural line is considered
practically impossible.

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

For the purpose of investigating spectrum exci-
tation conditions in a plasma Jet 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 temperatuv.es in a Jet plasma contain-
ing argon exceed 10,O000K 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 employed. The line shifts
are measured in the 4000 to 6000-A region in an ar-
gon atmosphere at 1.5 mm Hg. A table is provided
which shows forty spectral lines with positive shifts
and six with negative shifts.

41. Kristesku, 0. D., and M. Dzhurdzha. Results of spectrochemical
analysis with a combined electric discharge as the light
source. Optika i spektroskopiya, v. 11, no. 3, 1961, 424-
426.

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 SSSR. Izvestiya. Seriya fizicheskaya, v. 22,
no. 6, 1958, 696-701.

The investigation is devoted to the question of ac-
curacy in evaluating the probability of electron-
oscillation transitions and in measuring te.perature,
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, S. I., and L. P. Shishatskaya. Comparison of spectral
intensities of hydrogen and deuterium radiations. Optika
i spektroskopiya, v. 11, no. 5, 1961, 689-691.

The intensities of three continuous-band spectral
lines of the Balmer series 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-transmitting 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 SSSR. Izvestiya. Seriya fizicheskaya,
v. 22, no. 11, 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 H2 . 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 is 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 is
with the Institute of Experimental Physics of Kiel
University (West Germany). There is 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, 279-279.

Changes in temperature, investigated as a function
of current increase, are evaluated frog 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 in an argon
atmosphere under normal pressure. The experiments
support the nonstationary theory, as compared with
the stationary Weisskopf-Lindholm theory.
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4 7. Marshak, 1. S. Pulse light source of repeated action based
on electric explosions of wires. Optika I spektroskoplya,
v. 10, no. 6, 1961, 801-804.

Experiments indioate that a tungsten spiral is
the most suitable material.

48. Natora, I. N. Slow electron scattering by helium atoms with
excitation of the 2AS and 21S levels. Optika 1 spek-
troskopiya, v. 9, no. 6, 1960, 707-712.

Drukarev's method of integral equations Is utilized
in evaluating electron scattering from atoms having
two optical electrons, such as helium. The Schr8-
dinger approximate wave function equations, con-
structed after Wok, 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 excited 21S 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 Irish and Zapesochnyy (1954)
but substantially exceeds that of Naier-Liebnitz
(1935).

49. Mitsuk, V. Ye. Application of the Stark effect in an alter-
nating field for the measurement of electric fields in
a uhf dtseharge. Zhurnal tekhnioheskoy fiziki, v. 28,
no. 6, 1958, 1316-1325.

A hydrogen plasma dis -harge . - 3.2 om) In In-
vestigated. Pertinent ar aytitl formula aire
stated, and the He line structure Is theoretically
evaluated. A detliled description of the apparatus
and the technique employed is given. The data show
that lj the use of the Stark effect in an alternat-
tig field is Justified under uhf conditions, and 2)
the relationship between the :o-tc'r-line half-widths
tnd the electric-field saplLtudes exhibits linear
ch&raoteritles.

50. lMtsuk, V. Ye., N. D. Koztminyh, and 1. V. Talalayeva. Blec-
trio field measuremlrts In uhf plasma. IN: Akade Lya nauk
SSR. Isvestlya. Seriya fzicheskays, v. 23, no. 8, 1959,
1031-1035.

The present study Is based on 1) the work of
Blo J hntsev (193), who, in developing the quan-
tum-mechanical theory of the Stark effect for a
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hydrogen atom in an alternating field, 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 is investigated for
both types of field; field amplitudes are evaluated
by measuring such parameters as wave conductivity,
wave-guide dimensions, dielectric and magnetic
constants, and frequency; and electric field in-
tensities 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 i spektroskoplya, v. 4, no. 4, 1958, 430-437.

Absolute concentrations of neutral atoms of Cd, Fe,
Mn, and Inns of Ca in discharge clouds are investi-
gated experimentally on the basis of analytical
formulas, derlved from a theory suggested by Cowan
and Di, ke (i948), which present intensity distribu.-
tion P-3 a function of spectral-line contour. The
experimental apparatus comprises a Fabry-Perot
inte-.ferometer, a spectrograph, a generator, and a
phot.g. -rphi.: arrangement; the arc Is maintained
betw :e.i twc. carbon electrodes. The method Is found
effe tire when the absence of self-reversal is
coAp %d with broadening of the spectral lines and
can be u.sed to determine the oscillator strength of
lowr - st te Lines. Working concentrations in the
discharge plagma vary from 1010 to 10'a/om8 , except
for tl'e 3261-A Cd I line. The magnitude of the
'on.: -,tr*t4.ons depends on the type of spectral line
,tl.lzed in the measurement. A linear dependence
Is es tabllshed between line width and absolute con-
erat!.n In a cIoud source, which Is characteristic
r . yield of a substance found in the form of a

tb'.n .ting on the electrode.

52. Naglo.i, 1. M. Determination of relative oscillator strengths
in &n ar-. dis.-barge from spectral-line widths. IN: Akade-
miya nauk SSSR. Izvestlya. Seriya fizicheskaya, v. 22j,
no. 6, 1958, 681-682.

Concentrations of atoms and Ions in an ac-arc
discharge and relative oscillator strength are
investigated In a concentration region where
broadening of spectral lines takes place without
self-reversal. A linear relationship between
the lAne widths of Fe I, Xg I, Mh II, and Ca II
and Ion and atom concentrations In an arc discharge
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is d-ovcred ex.perirewtally and comoined with
theoretical curves based on the theory of Cowan
and Dicke. It is found that measurements of
spectral line broadening, at the moment when it
becomes perceptible, are sufficient to determine
the strengths.

53. Nikonova, Ye. I.: and V. K. Frokof'yev. Neutral-atom distri-
bution In the plasma of a dc arc. Optika i spektroskopiya,
v. 6, no,. 2, 1959, 253-254.

The anomalou. di~peralIon method is employed to
analyze the dL'tribution of neutral sodium
atoma over arc-di~inharge cross sections heated
along a channel axis. The maximum concentra-
tion of sodium ato=3, found 1.5 m from the
Jl.se,-.rge axle, in 1.. 1i06/cm ; the maximum
,:roncentIr.tion of atoms In the middle cross sec-
ticn Is 0.5.01B/cm3.

54. 0dintso, k . 7. L..ht . our..e with an atomic beam of high In-
tenslty. Opttk. . spektroskopiya, v. 6, no. 3, 1959, 398-404.

Gsdilum stom beam, wi : f,,I(Ptron excitation glow
aie !nveutigated by of an electron gun. The
methoa 1,. foond '., be efTective for production of
a higt-.inteietiy gX-w and enalysie of weak spectral

55. Odr-niv. 1.. HU yp'f,, tr-ntvre and isotopic shift in the
T1 T .... C-.",m. C:: -.,pekLroekopIy., v. 9, no. 2, 1960,

A Fa .-- r:t Yr rter and an atomic beam
wir~- &Icr.e vpdia.tion are utili1.zed.
T) .'- .L .L, ,,.. ! .iI t s wovsjtPgthe of 5110, 5350,
55' , 55 4, 655K.1 t7' i A are inveetigated,
t.,d ;,. , -rt j r :.-. tJ ?lar form as energy
leve!_., iopi'. , ,.  d hyperflne splitting
vervus wavelength. The results obtained show the
information given by Sthuler and Keyston (1931)
to be generally correct. Hyperfine splitting of
the energy leve]3 is found to be somewhat differ-
ent for the TI 0 3 and T180 5 Isotopes. The lower
energy levels of ?l 1 exbbit hyperfine-structure
aromalies.



56. Odifltsov, J .. :;~:tAn V, a± ltgk't source for gas-spectrum
investigation&. Opt)iki t spektroskoplya, v. 10, no. 3,
1961, 403-409.

An apparatus utiliAzng an arc atomic beam to
obtain the spect.ral. 1ine., of elements is de-
scribed. An electron gun ls used to excite
the atoms of a hellum atom beam. A discharge
tube with a hoUiow c¢thode Is also utilized
as a source of 21ght.

57. Ostrovskiy, Yu. 1., arnd N. F. Penkin. Measurements of f-values
for barium epe:t.rit 1 e'. Optika i apektroskopiya, v. 9,
no. 6, 1960, 70 7C6.

The f ,e of t5 Pa _ pectra. l~nea with wave-
lengthf- i. .ng!:'g from 3889 to '7911 A are measured.
A bar.Lm v-4 'p ', ,> in L higb- temperature
oven .ott.n-ong n trnterferometpr, and the spectra
are phogo.rhd at temperatures ringing from 2300
to 30A4OKo R.,.t:ve .-'irgy.-level populations are
evalu-Aed y ":.-, itg tY:*a Bolt2mann formu-a. The -

nil+.,r .. .ttos for th.e 5536 and 7911-4

waveeg'e -. :64 t5_ w!IA, . *omp.-rea & vorably
wit t .. ' ,)69 stE-m:r,ej. by Prokof'yev and

58. Ostrovskly.. Yi.. .. ,<vi tN. F. Fernk. . Measurement of absolute
",,--ul ,f o ., trangt. of Ba. Ca, and Sr ion

r.e o-": r~ ir.s-. 44l. '.:pektroskopiya, v. 10, no. 1,
196: 9 .'14

T . " C-. c -. Sr 11, &nd
B :.: - :b-v.it . by ; Iitng the anomalous
dlsper.-.,e,- .,d i.a : $. fcrmaiS, the latter is
fou',d '". p,,'' .. -. en ent with tle ex-
p~r'mrn .. , .L7 " f vA3uee of the three

r: ,- ,--ta,. ,:'ve ,. tr'oad range of

59. Ostrovsk-y, N. . F. i-ok z . Oscillator strengths
of calcium e.e:tril . Optiks I spektroskoplya,
v. 10, no. 4,, ,961, 429- 3;.

Data from a ., tuy ccnduzted : ording to the anom-
alous dleper ion method show that 2) the f-values
of the prLt' cpSi series of caloim einglets exhibit
nonmonotort.: chttnge. with varlatlons in the princi-
pal. quantum numocri 2) the IatA obtalned in the
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experiments do riot deviate excessively from those
of Schuttevear (1943) and Allen (1957); and 3)
the relative f-values, semlempirically 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. So-
dium and II. Resonance lines of group-II atoms. Optika I
spektroskopiya, v. 11, nos. 1 and 5, 1961, 3-11 and 565-
570.

I. A method is described which is 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
pertaining to the 3So-'P resonance lines are com-
pared with values obtained from analytical expres-
sions and from dsta collected by other investigators.

61. Pavlichenko, 0. S., and L. A. Dushin. Spectroscopic study of
plasma in Phillips' pulse discharge. Optika I spektrosko-
piya, v. 12, no. 5, 1962, 541-545.

Spectral line intensities of hydrogen H under the
influence of magnetic fields have been investigated
in pulse dlscharges with 1 cold cathode. Spectral-
line-intensity oscillograms were observed for a
magnetic field of 2.7.0 -3 sec and for pressures
ranging from 5.10 - 3 to 150. 10-3 mm Hg. They Indi-
cate the presence of two mxlma, brought about by
chanfes 1n ele.atron temperature at = 40,000 and
1000 K.

62. Pedos, F. Z., .r'di N. S. Sventitskly. Spectrum excitation by
low-voltage pule !.6::Thairgee in a vacuum. Optika I spek-
troskoDya, v. o no. 3, 1958, 407-409; ad v. 5, no. 6,1958S 706.-707.

The first ar-ti'le treats electric discharges for
excitation of metallic electrodes. In this case,
copper electrodet are Introduced into a vacuum
container, with Ignition tak..ng place at pres-
sures of 10-4 to 10-6 m Hg. Bursts in vacuum
prove to be similar to those in air, and it is
concluded that the intensity and shape of metal
spectral lines 2n vacuum can be used as coocentra-
tion Indicators in the analysis of steel and other
metallic compounds.
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The s- :na artlcP' takee up the speetrai o.harac-
teristics of Fe, Cu, C, Al, W and other elements.
The probability that low-voltage pulse discharges
can be used as a L ource of light in the vacuum
spectrum region is indicated.

63. Podmoshenskly, I. V., and V. M. Shelemina. Determination of
analytical spectral-line absorption in arc and spark [dis-
charges]. Optika I spektroskopiya, v. 6, no. 6, 1959,813-.115.

Spectral lines of Ni, Or, Si, and 16 are invest-
gated I. a dc arc and In a high-voltage spark dis-
charge. The data are plotted and analyzed.

64. Pollyul', Yu. P. Tte role of diffusion in the intake process
of a r;A r':e Irt O d'scharge cloud. Optika i spek-
troskopiyt. v. )3, no. 2, 1962, 270-272.

The I.ntake of metal electcode material into the
disao arge cloud of an ac aro and the effects of
the vaporizatton prcoess are investlgated by
al.nying Iron wlzh one of the fcllowing elements
in a a,:oral .-, ;:-ttioz Al., Co, Cr. Cu, Mn, Mo,
No, NI. S1, %.rd Ti.. In addItIon, iron electrodes
were aioyed wi.tJ very :small amounts (0.4%) of Si,
M, Cr, an:d Nt. The datxi Indloate tha- there Is
a def.-,1ite -r'd regulr re.ltlonship between the
in.er,,itLy of It-. I:.r: epe .trl line and the par-
tiFA. vapor pr -, ure ,;f "n impurity element. The
spectr'al !I' ,f Si, W, '7:, a i Ni ued as 0.4%

ip.'-.tuo y :oy the athze r t.ip, although

65. Prokof'yev, 14 K., D. B..I,;,revl, L. M..Bel )ueova, and Yu. A.
Sn;tg:zev. T1m? reqtilred for ezatabLishment of thermodynamic
r. qub.AIxnbr-,un in ''d 6. hsrge p'aenv%, Optika I spektro-
skop1t ... V:. I. :959, 24-20.

A',m,:.pher--.,'. pre! ,u- Is T, .s, T - tep .ratures
of excIt&tir)'. o..w.1laion, and rotation are
measured for the atoms and molecules in the plas-
ma, and the le I atomic spe-tral lines (5269.5
and 4325.76 A) gre utillzed for measuring exci-
tation temperaturep. The experiments give a time
of 20 to 25 1' for ain arc, burning in air.

- 21 -



66. Prokof Iyev, V. K. ,r. M. Nsiglbi'ri%, and (). 11, Petrova. Deter-
mination of the absol~ute valies of oa-i11iator strengths
from spect-ral-fle widthz. Optika I spektroskopiya, v, 8o
no. 3, 1960, 376-381.

An analytical, and expartmer-twal study is made.
The first part of t1,1e latter consists In meas-
urin$ the cncentrations~ of' Ca and Mg lone
and atoms in an arc.-dl..--.hirge c-loud, by using
carbon and copper pl-nite edsctrodes. The second
consists in ev~ltstIng thie oscillator strength
for a 2863.33- rescoiarre --Arje of tin, with
manganebe selet'd -ss a rp onelement. The
method at'ford& i- -iy mrs'r tetermirnrng

os4.~ior ~tr~'gh.~w~th eri-*-r ; not exceeding
20%.

67. Raykhbaum., Ya. D., ai.'vi V, D). Mw..vk!. Spe~rtroscopic study of
atom diff -zion ir tr~ 9-r- Optlka i spektroi.
skoptyai v'. 9 r 6 42 : 4+ 7.

A p" 1 e~ -m "' T, e ~ I ' -re Introdu:ton
of gzi in- arf s 1 zri rA the spe:.,tral

etty !h-~~ er'> mrt!,. 'rw and that
an Pree magr-: *vdA of' ere, rrert

eti "A mt;, i .1.ttimes of
h~e ~'re&,ze ti proportional

68. Raykhb..-ff.r .". .,'A V. Zl Mt'b"Ikh. iA pos!ble cause of the
c--rricrr P-Jffec7 i- ir:r .iyeli'. Optika i spektro-

'44

of .,M . I -., r'e 'A e Itn

are Introduced .j~- In 1 ' an-.r channel,
and the average -1hanges of' the atom 11fetImes
in the zor.e of e. tir arr- re-eorded from
lithium, th-i 1 uri. zi': ,.na rr.f*2:,,urv atoms.
Carrcer rv-t~cr Irund to. le ri or' tv-. ion-.



69. Razumovskeya, L. P., ,nd 0. P. Bochkova. Optical and electri-
cal properties of weak and strong hf discharges in neon.
Optika I spektroskopiya, v. 9, no. 2, 1960, 271-273.

A 6-4c ac current ia employed. A discharge tube
15 cm in length is maintained at pure-neon pres-
sures of 0.2 to 0.3 mm Hg. Eleotron temperatures
and electron concentrations are measured by the
two-probe method, and optical properties of two
discharge types in neon are studied. The experi-
ments show that 3) the electron temperature mag-
nitudes remain constant for weak and strong dis-
charges and for 700 to 1300-v voltage differences
between the exterval electrodes, and 2) hf weak
discharge is wcell adapted for achieving sensi-
tivity In,-rea6e'e I" gas .oncentraticn analysis.

70. Rovinskiy, R. Ye.. and G. P'. Razum=tseva. Degree of trans-
parency of a discharge in xenon at superhigh pressures.
Optika I spektroskoplya, Ti. 7, no. 6, 1959, 725-728.

Transpareny ,nagnitudes, 1nveptigated as a func-
tion of dise.harge power per unit length in the
visible spec-trum° "re traisf.;rmed Into average
abaorptt,; ,t bv empcyng a simple
K.lytl:i ~ expr-e~elcn. T.e exper.1mertal appara-
tjs compr.ie:s twr e.pherral xer, o' lamps at work-
ing pressures of 20 t, ' 25 atir and ar appropriate
opti-al ,yatem. Graphs of abe.,c'ptlon ,..oefficlent
versus d15(hrge power nd.:,ate that tk1e aboorp-
tion rate .n the ¢olzann iv-;rpaee rapidly at low
power, the rate ot growth d~mir'.;hirng at powers
> 2.5 kw.

71. Rudnevskiy N. K. ani f i. S. KaL1lrd,. The nature of the of-
fe'..t of 4-h.L[' .en4 ,n spe-O rar-1ne Intensities In
the araly4.1. ...f 'j7r rbase slaoyi . IN. Akademiya
nauk SSSR. 1zve.tlv . S~dya f!zi1cheskaya, v. 26, no. 7,
1962,. 846-84;;

The a&li'y. ar: t.oUft, 2r:nc, .e g& cf an arc,
and si:e,:.tr-,m ex,tatOn .:.hange- are studied under
the assumptorn +hat the excitaton charges are a
function of Fe ,,3nd F+ concentrations in Cu-Ni al-
loys. The data stow that the irt.s1tIe of Iron
spectra] lines depend -r the rife at whioh the
alloy Is fed Intc thp ar', the t.oncentra.tion of iron
In the alloy, and the temperature and degree of ion-
izatiot,.



72. Safronov, B. G., P. V. Mitin, A. A. Kalmykov, and V. 0. Konov-
alov. Investigation of hf oscillations of the Luce vacuum
arc plasma. Zhurnal tekhnicheskoy fiziki, v. 31, no. 10,
1961, 1248-1252.

The Luce arc in this case is a carbon arc burning
along a magnetic field at pressures ranging from
10-s to 10-6 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.

73. Samson, A. M. Resonance radiation of finite volumes. Optika
I 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 solved by the method of
successive approximations and are expressed as a
distribution of excited particles -under stationary
conditions. The solutions of the equations indicate
that, in generai, resonance radiation of finite
volurmes requires the evaluation of higher-order
radiaticn.

74. Sherstkov, Yu. A. Applicability of the Cowan and Dicke func-
tion to L d:t arc. 0pt.1-ka I spektroskoplya, v. 6, no. 6,
1959, 817-818.

Con.luslons drawn by the authors from the Cowan-
Dicke model are compared analyticall, with ob-
servational data obtained by the photoelectric
and photographic methodA. Intensity distributions
In the zntal..r nroas seftions are observed
for the rzscn~nce lines of Ba and Sr atoms and
as a meang of evaluat.ng r-e,Jal temperature die-
tributlon for the -u I 'ine 1(m - 5105 and 5218 1).
The c-ie i re t s. nit1it!.s radi ll y dIstributed,
are evaluftted by ue!rgz %n experimental method based
on H8rxnn' s. IT. was determined that the temperature
on the arc axis is 5600K and decreases slowly toward
the periphery, reaching 3700"K at a distance of 3.6 mi.
The relative excitation func'tion and t.he 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 dc
arcs. Resonance lInes of atoms possessing low ion-
ization potential, however, are subject to an error
of 20%.
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75. Shreyder, Ye. Ya. Intensity measurernit3 In the Balmier series
and an(;enratloi dtermination of excited atoms in a dis-
charge. Optika i spektroskopiya, v. 6, no. 3, 1959, 279-
283.-

H .9 SJO H, an "ii re are measured, and a dis-
c?~rgb tube at preaures r~nging fro~m 0.25 to 1.5
mm Hg and clirrezits from 70 to 250 ma is emptoyed
in con tent ratiton detr. natic'n. -be data, given
in tables~ a.d grapha, show thbat 1) the reabsorp-
tioti ing.Ae~i permlt tbe de.erminatlon of ex-
cited atcmx *~ra.'r 2,1 knowl~edge of gas
preiAeure Ai a dle ,h!Argc tu;be an of exciAted atom,

xent~tii~ ~r'iY~t--mrrature evL uations by
utilla&tloi Df Bol! :qz~.11 ua"Lion and 3) the
line ine'~e ompx ": frrc.r *.he Bol.tzmann equa-
t1oz, do, rit d~ff':r g:c '~y f'ror thiose evalu-
ate~d Y.b iA*a.h.

76. Shvangiradtze P. P. *cria)c: t:renalty variations of samarium
Lope,.R in J. : r Op!tika 1 zpektroskopiya, V. 5,

'0 c'."~ ~. 5amp.A spea-

~-r~>- .p:~ .. r rs. Bre ut.lized
s~W g )'':~,u~Jnsare

mer t ir on %* :.i v. -t I 'p- erth e;.e-
.............. d~ To inrease

S&IW-. i. *4r ig - ur rent. Tag-

of i~:.x..i~.......~. . ~ ~ Magr.tudes
*V... ~~u es'~m~'i~t~ of Psa-

77. 3vrg I-' .w ' 1. '*. Chikhladzeo
Tempe-~ ~ r _;r 1,1 anl ar,. burning In
inert ga 0pt.1ka .~j d',<Vyi v.-13, no. 1, 1962s
25-31.

The spectr*.vT , f a do~ ar- t-,rr17",P pure
graphtte ?'iectrr(AP-A As~ t..atd~ N, Ar, He,
Ne, a~ud Kr atoshexe.:; f. %i working pressure of
600 mm 14S. The Ep-c.1ra of .' sor nd 1ron are
excited Ann~ re y~ t l~ burrni* arI x *The

tenuperaturei are, -,.aluated by ma'r.Rthox rela-
tive inttmgsltle o~f ,-arLoon anid irclr sp-ril lines
and the Doppler ri:.d1g of l 2.peMAtrwl line of



iron. Data derived from the experiments indicate
that introduction of Iron into the electrodes does
not change the basic characteristics of the spec-
trum obtained between pure electrodes. The tem-
perature of the central portion of the arc is esti-
mated as (8 to 9.7).10 3 0K.

78. Shvanglradze, P. P., K. A. Oganezov, and B. Ya. Chikhladse.
DC arcs at various pressures of argon and air. Optika
I spektrookopiya, v. 13, no. 4, 1962, 613-615.

Emisaion Gharactert tlcs and arc temperatures are
investigated as a fun:tion of pressure changes In
atmospheres of the Inert gates He, Ar, and Ne and
of C II and C II. The srs burns between carbon electrodes
10 mm apart_ and the temperstures are evaluated by
measuring the i'e Int , :t~e in the Iron spectrum.
No arb. r, lin H oi . observed. In an arc
burnIng In &Ir at pressure 1 atm. The excitation
mechanism of carbon lonb does not obey the Boltzmnn
law. Spe:trl lin~e of argon atoms are observed at
all pre eures under investigetion ( -10 to 10' mm Hg).

79. Shukhtl,- A M. ter ,nt:,', of gia denf4ty and electron con-
entrtti!n din .,s, by the interferometer method.

Optik. C Apektrorkciya, v. 7, no. 6, 1959, 838-839.

Changet I. & dei.y 11, i pulse discharge tube
are inve:.1gted ,In an stmosphere of argon by uti-
lizing an : terferometer and a spectrograph and by
measu.-Ang "ha.iqes *. the refri.tion index. In some
dischurge pha ,ea the ga4-jrnnIty changes are large,
an'l a:_ t)->e V-n1. t4Cn.P. ' 1 14Are Of 6 mm Hg may
corrspord to tn alno:t :;omplere ga withdrawal
from Q-.e aret. 1,).-.ate . _]o.g the tube axie.

80. Soboev, N. N., A. V. Potapcv.. V. P. Kitayevah F. S. Paysullov,
V. N. Alyamovwlcy, Ye. T. Antropov, and I. L. Isayev.
Spe,-troec4p'e ' :v .nvt.-stcn cf 1 s bebind a shock
wave. 1. O;..kA ,k ,kep4y. v. 6, no. 3, 1959,
284-296,

The relative Interialtles of Li and Na spectral
lines are utilized for tempersture evaluation.
Many difficutles were found In Attempting to
employ thle method. It wae diecovered that the
method based on the rev,.,real of epeetral .nes
is better adapted for temperature evaluations at
1500 to 50000 K. For higher temperatures the
relative Intensity method can be utilized.
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81. Startsev, G. P., and M. S. Frish. Temperature measurements
of an arc between iron electrodes from self-reversed
spectral lines. IN: Akademiya nauk SSSR. Izveatiya.
Seriya fizicheakaya, v. 26t 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.P and 5.0 amp,
respectively, give 4560 t200 and 5070 j200FK
as the maximum s jola temperatures. They give %
strong indicatlon that under atmospheric pressure
the local temperature magnitudes and excited-'evel
populating3 in an electric arc obey the Boltzm*nn
distribution law.

82. Sukhodrev. N. K. -nd S. L. Mandel'shtam. Electrode v por
temperature in a spark discharge. Optika i spektro-
kkVa v. 6 no. 6 1959, 723-728.

Meaeurements of th* spectral lines of doubly and
triply ionized ,tc:n of Al, Ag, Ba C a, Ga Pb,
Sn, Mg Si. and Zv show that vapor temperatures
range fron 30,000 to 35,000*K.

83. Tskhay, N. S., and . L. Mandel'shtam. Influen-.e on spec :.
line IntenltiesJ n a flame spectrum. Optika 1 spektr-osketyt, v. 7, no. 2, 1959, 141-151.

Free atom concentrations and various factore af-
fecting their excitation are studied by using an
acetylene lamp, plane mirrors, a spectrograph,
and an appropriate optical system. Na, K, Xg,
Li, Sr. Ca. and Ba are introduced Into the flame
separately or in various combinations. Careful
attention i given to changes In absolute atom
concentration ir the flame zone when changes
occur in the composition of the compounds or when
new elementa are Wd4. The anomlous dispersion
method Is utilized for measurlng atom concentration.
It is shown that spectral-llne intensities are in-
fluenced by changes In atom concentrations and
excitation conditions, the latter effect as a result
of flame-temperature changes.
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84. Turkin, Yu. I. Intensity anomalies in the hyperfine-structure
components of thallium resonance lines. Optika I spektro-
Wm~p~r, v. 7, no. 1, 1959, 10-13.

A parallel beam of light from a continuous spectrum
source is used ta produce radiation in passing
through a discharge tube filled with the.llium vapors
at pregsures of 3.10-2 and 5.10' = Hg and tempera-
tures of 630 and 590 C, respectively. Data on the
276.8 and 3775.7-A lines show that the thermodynamic
equilibria at lower sublevels are distuibid at an
inert-gas discharge-tube pressure of 0.1 m Hg. At
higher pressures, e.g., 0.8 = Hg, nonsimultaneous
component reversal was not observed.

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

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

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

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

87. Vanyukov, N. P., A. A. Mik, and V. P. Muratov. Time-dependent
emisslon spectra of a spark discharge In inert aes.
Optika I spektroskopiya, v. 6, no. 1, 1959, 17-23.

Spectral densities of channel brightness in pulse
discharges are investigated in an atmosphere of
heavy inert gases (Ar, Kr, and Xe) at high pres-
sures and currents. Spectral lines in the 2500
to 5500-4 range are plotted as a function of time.
These spectra are taken to indicate the presence
of relatively high concentrations of doubly Ionized
atoms In the disch rge channel. The spectral densi-
ties of light energies are said to demonstrate their
weak dependence on wavelength.
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88. Vanyudcov K, *,d V. , Spark-dischar e
enhiW..)O~kA 1 pkrkpy v. 8, no. i

1960, 439-445.

A spa-'k dlsrcharge Is g~eersted in a pulse lamp
fill~ed with helium .-t prejaures ranging from
2.5 tc 12.0 atm.. nt chsninel emissiog spec-
trum Is rezor'ied In~ th 2500 to 55001A band and
plotted againet time. Ele,,tron concentrations
ir the sps-k ,lb.-minel, PzIams!. tire evaluated by
measuring the h~if'-wldthi 6,nd ahifts of the
5016 Andi 889-1 :tree -and by utilizing the
Weieekopf .InVmn-heory with the V&.ynshtevn-

~ob 'm~ ~The d%1 ahow that 1)
sp~.rk -d_'bhage emlidio. !.,n heltum for a 2.5-
atm Prea~pre 'Le thari&etertzed, In Its initial
st~ge, b; t. s'-ong nnu background in
the wave'4Ad ! udipd, !helium are lines appearing
later; --,!d 2t 6~ pA.k *-.nd &.,- exmiseion lines

n~iit~r ~rc~gbraq.1sni'g !rid PAre displaced
on sc-ovt of t Ie -k.r I fett.

89. Vany'4cov 11. P. V. P. _W~1 toy!. e~nd 1. A. Nukhitdinova. Time-
reosIvsd qF^r f~ gipark d~. harges In gafts in
the 5000 A" x0*~~rglvn. 11. Nitrogen and air; MI

V. 10. 0C, 5~ 6 1 96-:4 &nd v. 12. no. 3, 1961, 312-
318,

I. 'Pt~sJ~naty 'I'ight in the "Infrtired region
I& x-vvrlgkzt IJ pr? iiuz- cx- '.m The
spectr. of ir rogeri %,Ir ixre found to be

*.A ~ r-cve. It la~ shown
t at i r~' ncreases with
the -.tnjn'.- mw. f tk g*A; 2~ )Intense
ioril -,!.! o" *-) N '~ f:rpr Momentl± of

dis.:>t, tn I - n :tev-jeit~eS of
eome :4,. ~ ~ w~ pre$-

90. Vashaw) A. q V ~~~ A. Tet,:rlria. WH soure
of sjpeLrnr eYxv'24ti' 1, gs mIxturee. Optika i spek-

Argon he,,.Jyrl r r,- etet speetro-
acp.~! C, Op- ?1fl n~ 1w,-J votetrovn and
d1*acY-irS.-4bt- Y , ngP'rg from 0.3 to
20 iwm Hg,, J'"'<* i~ptral-1ine tr'tenai-
tlf-! ; f Ar '- j6,!e 1. a favr-tlon of their



91. Vasil 'yev, V. i. , Ve . KoM:'Ckov, Yu. V. Skvortsov, and S. S.
Tserevitinov, 3t. e dynmic current pinoh. Zhuzrnal
tekhnicheekoy ftzlki v. 30, no. 7, 1960, 756-768.

The formation and development of a current pine+
is investigated .n a plasma Jet moving through
argon, deuterium, t.nd hydrogen at working gas pres-
sures ranging from 0.02 to 10 mm Hg. Plasma motion
is investigated by using spectrtl and magnetic ob-
servations. Thp dta ehow thit the current pinch
is stable d arIng the d1 charge half-period and that
the magnett: freld !mfgnitudes are very small outside
the plasma jet rea.

92. Vasil'yev, V. I.,M. S. Levohuk, and 1. S. Marshak. Flash
durmtton of tubAu r pulee 'amp&. Optika i spektroskoplya,
v. 1l. no. I, 196>, 118-122.

Ar, Kr, zrnd Xe sre utilized in plotting the dura-
tion &s a fur ,tio', cf gae preasure., dleiharge-tube
dtmenelona, working vo't.ge, cspacltance, and
other tube

93. Vaynebt-yn., L. A. ExCA.. .of %toms and ions by electron
impar.t . Optika I epeCktTrokoplyi, v. 11. no. 3, .1961,
30i- 30?,

Effective croea st.ctons &re evslusted analytically
for many energy level tranEitions of C, Na, He, and
H atoms and ion!z by utllizng the Born approximation
and the - n th. An approximate
rKistlonhip be~ween the o-cillator strength and the
maximum mr 3s-..t,'; tagntu4 t established.

94. Vernyy Ye. . 1'. V. N. Vigorov. l',tc effect in the
...pec -" , 9 . 0p tlk ! epektroskoplys, v. 6,
'959 -,;d 9b. AV, 9 !Io. 6. 1960. 692-702.

In te ;Iir " -irt: 1 , -r!' n epe.trum iai ex-
-t-ed :: "".i .-r tn.Ph( hr- of carbon dt-
oxi-de. %1 p. -t e re.-o-deo with the uee of a
diffract . 4pr< trcgr tph. .,e pre6er,,.e of Isotopic
shift& in , e 4pectr] region between 2600 and 400
is lnd*.c,, lted.

In the eerond I.rt, 9 he same experlmenttl '.onditions
are employed. ?.i' tjbP: ,#r,,* Ineluded showtng line and
level ehftae T 1, Tt 'A.!. 0 1,, and U I. The odd-
even effe- in the thor.uw espetrum and the nuclear
deformtIort cf thovium *re investigated *nalytically,
and the Th0 Tdupce moment, whioh is caused by a

Ac,



95. Volkova, L. M. Effective excitation czoss sections of potas-
sium spectral lines. Optika i spektroskopiya, v. 6, no. 3,
1959, 273-278.

Arc and spark discharges.are employed at a work-
in temperature of 127.5 C and a pressure of
1.3.10-3 m Rg. Plots of the cross sections
versus electron-excitation energies arg' ;wetl kor
both arc and spark spectral lines.

96. Volkova, L. M. Effective excitation cross sections of certain
spectral lines of sodium. Optika I 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
475"1 and a working pressure of 5.10-6 =r 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 tubular form.

97. Volkova, L. M., &nd P. M. Devyatov. Effective excitation cross
sections of some argon spectrl lines. Optika I spektro-
AVP17Ra V. 7, no. 6, 1959, 819-820.

The electron-velocity dependence of the cross
sections Is Investigated in the 7724 to 8424-X
region and a pressure of 4.68-8 -m Hg. The cross
sections are given In a table and are plotted
against exciting-electron energies.

98. Vul'fson, K. 8., and F. A. Charnaya. Channel-diameter measure-
ments of high-pressure pulse discharges in various spectral
reglone. Optika I spektroskoplya, v. 11, no. 4I, 1961,

549-551.

Channel diameters are measured in argon, krypton,
and xenon lamps 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 monochrouator, and time scan-
ning is accomplished with the use of a revolving
lrror-like objective. Channel measurements are
determined by separating the scanning photographs
at intervals of 0.1 sec. It is established that
the channel-diameter magnitudes are larger for
long-wave than for short-wave emissions.
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99. Yakh~ontova, V. YE- Mri. T, 6t-L.-'%iy Dependence of
the int, riety t;.m !, >-_iLumh 11kies on pressure. Optika
I spekcroskopy,%±. v. 7. tic 4, ,959, 446-.453.

An analytical and experimental ig vestigation is
conducted for the 5016 and 3965-A lines by uti-
lizing a monoc-hromator and t discharge tube.
Plots of line intpnffty versu& pressure are non-
linear. Both the exper:rnental and theoretical
curves manlfe~t thiR eaxr.. . ahreristics.

100. Yegorov, V. S., and A. M. ~h~ttAfterglow and Its relation
to gas denelty 1ri %,:~ pulse dianharge. Optika I speic-
troskopiys, v. 9,~ no. 6, !0_60, 7914-796.

A discharge tube it em~lcyad. Pressures range
from 1 to 14 r.r31g, and impulse durations are
6 16 in 200 i~ec 7Thecoret1:&.1 considerations
based on the metho~d of &Tr.nmious dispersion and
perttining to the energy !evel populations are
brieft-y stated,. snd :J,.rged-,p*rtt!cle concentra-
tions ar evaluivd fvcmi k~jrple a&nd interferomueter
observation ?. Date. !from the experlment reveal
that rh ln~reaf- in 6.rited-vom oncentrations
Is grever aftpr '~ -ff o& s short-pulse

ctAvge!, ft &I ,i?% ti'.-ar i.n~tial val-
ues. Th Iv~1ter wa±- c,ndu:ted at a neon
preeeure --f to ~4 nwi% Fg ard -rrent-pulse dura-
tion cf, 200 e :

101. Yegorova. V. P. , v. I. :'e?* .A. W1 k, and A. I. Sadykova.
Tempera .e Li'!i _2,tror concentration In a
spark--d:2Lc1,'erge -- ' .Tam1tekl'nicheskoy fisiki,

3pe'tr'~-j.:. ~ ::~End th, PlAsma con-
tinuumin t-el.im1T a'7, *,r.ger)i tmcepheres are
utilized.&t o- -:) sn t~ re measured
In t*eli".;m ti1 rit rcgtir, .*rk Jie bv,%rged at
preesuree 'f >)i.-: 2 -1 i re~rpectlvely.
The retu.lts *f the mr-si are given in
a tabular formt and 9,e plote cf temperature
diatributior' and electrot' "QTc entration versus
spark-diechsrg,? chinnel.



102. Zakharova, . j, ni. Y , . . a Jp&, ,:p. d.,termina-
t fq ' - r, . -; .. ~es. Op-

The magnitudes of ion velocities and longitu,.lrcai
field intensities are measured in a positive dis-
charge column at currents of 1.2, 0.6, and 0.3 amp
for Ar-Kr, Ar-Xe, Kr-Xe binary mixture s, respec-
tively. The experimental data agree with zl Ati
obtained asaljtically.

103. Zakharova, V. M., Yu. M. Kagan, and V. I. Perel . pe
scopic observation of the rotation of a positivt di3tharge
column in a magnetic field. Optika t spektcciiVo:.,ya, v. 11,
no. 6, 1961., 777-779.

The rotaticn ,f P. neutral gas in a positive dik-
charge colun is investigated In a discharge tu1be
filled wIth argon gas at pressures ranging frrm
0.5 to 2.5 mm H5 in the presence of magnetic
fields of 250, b(-O, and 1000 oe. Interfererv,,t
rings are Iouna to abift because of directional
changes of the magnetic fields, and the spee.tra
lines to widen with an increase In the magrltude a
of the magne'c .1!'elds.

104. Zapesochnyy, 1. 1., anl L. L. Shimon. Study of ,,n::al fuc-
tions of EQdien excitation with the photcelt' 4 ric method.Opt--ka I s ,},r,,k p,j., -1. 13 , nlo. 5, 19D2 17) 5 .

An rvestl4.tlrn i- conducted in the vLli-: "~.-
tru reglir un.Pidt'' t-nditJ I'n3 leading to mlrvo.

-v e ma, e K.

t& )'[ ) 1 0i',' (.< .: , : -. A..t; . , .: i r,,

105. Zayde.l' A, , , <', .; e:r.. ,..r ');I -r,

tion Ir (:,Zjt ,rs. ift -. sP'k rc,3 ja v. 10, . ,

1961, 570" -

A dischajs g,.' t , 1 .- . h . o]4,w .:.ThI ard Z' t. ew

to Invebti ,at-.t ,@- abnorY)'.. ' ,-I the ii , U.-
resonan ,v; Jne li a £Lamt. Dlnc-pa,(ei; burwee
the experlrrkntal ziA P.rati.ytJ.(:a irnagn]tuae (4,
exceed 8%. A .9ni-1o arR i~ysi does nt rquir,. m='e
than 3 m n.



106. Zaydel', A. N., G. N1. ahlyshev, Ya. ia. Shreyder, A. B.
Berezin, V. A. Beliyayeva, V. 1. Gladushchak, V. V.
Skidan, 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 A) of hydrogen and
various impurities, such as C, 0, N, Al, F, and
Si ions, are recorded and their relative inten-
sities analytically and experimentally evaluated.
The relationship of temperatue and ion charge is
evaluated for C, 0, and N and illustrated in a
graph. Some suggestions are made pertaining to
the mechanism underlying the magnitudes observed.

107. Zaydel', A. N., G. M. Malyshev, Ye. I. Moskalev, Ye. A.
Ptitsy-a, L. V. Sokolova, and G. 1. Chashchina. Spec-
tral investigations with an "Al'fa" installation. II.
Direction of Ion motion. Zhurnal tekhnicheskoy fiziki,
v. 30, no. 12, 1960, 1433-1436.

The data show that 1) the Ions move along the
discharge axis, and 2) the velocities of direc-
tional motion do not exceed 106 cm/sec arid in-
crease with an Increa.e in ion charge.

108. Zaydel', A. N., G. M. J'lyshev, A. B. Berezin, and 0. T.
Razdobarin. Spectral investigations with an "Al'faN
Installation. 111. Transient glow characteristics of
plasma. Zhurnai tekhnitheskoy fWzIki, v. 30, no. 12,1960, 1437-1446.

Mechanical spectram at-an'lng and the Doppler-
shift method arc dtcrlbe. Suggestions per-
taminlg to _ertain plasma Tharacterlstics are
made.

109. Zaydel', A. N., 0. M. Malysbev, and Ye. Ys. Shreyder. Spec-
troscopic methods for investigation of hot plasma. Zhur-
na] tekhnIc1eskoy fiviki. v. 31, no. 2, 196, 129-166.

A detailed and comprehensive review, based on 119
references, is given of the theory and results achieved
in the applicacion of spectroseopic techniques to in-
vestigations of hot plesma. Hot plasma is defined as
that whose basic components have temperatures of
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06 U~H r n : L:E ~I'T 1  v ; plasma
i.nvesI.tigat~tons j, the 10 iCo 700-i regon and at
pressures ranging from .10-6 to 10-2 mm Hg. It con-
tains the following eub"Dvisions. 1) broadening
of spectral lines and ton temperature; 2) directed
ion motion; 3) electron temperature; 4) electron
concentration; 5) impurities; 6) energy loss;
7 transient eharactertatios of plasma glow; and
8) epace characterlstis of plasma glow.

110. Zaydel'. A. N_ A,, N, Ra !amovskiy,, and M. P. Chayka. Spectral
analysie of l:th .im zotope composition. Optika i spek-troskoPiya, v. 10, no. 1 , 1961, 15-18.

A method of analy.lta A, given based or Intensity
me~surement3 of reeon&nce-doublet components by
ut .l'zIt g a, discharge tuoe having a hollow cathode
and ccnta&r.:ng hseilum at a pressure of 1.6 mm Hg.
Working errori in l.otope determination were found
to vsry frcm 0.'5 >:o 0.7% at L1i concentrations of
40 to )% and did Tict exceed 6% in Bmall concentra-
ttons. The ,3mplet analyeae doee not take more
than .15 nn.

111. Zhey'enbi,)'- Z.V Tnv. :gZtton of hf elic.harge wlth hydro-
dyna ..- mp:.i. 0p.:l a i 4pektroskoplya, v. 9, no. 3,
!96 0 28--

Cl F,-p-trI lin;Z aralyzed ro determine
temp .. .,o -r r - T.-n Fe 'Ine! are
1t:2:.' t :erm.n . t,'1.*2itior, probs.bllity by
ee,,, 't &: ' - ,malous diepereion, total
bhkrp'7,,, o .oi :c.lp .ie. of die-
:;'. r @ "e+'-~i'J . +'~- "c , io" ;otential of a

,£ ... : :: ;: '._. ' ", .-. u ':-. . '.the :ne~nttratlon

.. I2 ,.N ) a,1d on generator
,e, - It . " i e& ?blished that an

hf q- -.' - with A hydrodynamic com-
p* i':,.:e of light having OH,
0", ,, .I .wir +x:tra wtt-, wavelengths
of 3 , j j ' v-. 1,,, K9; tr 6750 A tothej
moe-.u,. L g xpjkure in the 5620 to 6121
reg-,un le .as to ' he appearirice of 1_1 N2 molecular
apeoti1. At high gerasrr-tor power and compression
intensity -he d9g- tempcriture can exceed 8000*K.



112. Zhiglinskiy, A. G., A. N. Zaydel'3 and E. A. Karklina. In-
vestigation of a do arc at increased pressure. Optika
i spektroskoplya, v. 10, no. 6, 1961, 697-701.

Changes in the spectral-line intensities of lith-
lum and copper at pressures up to 10 atm are in-
vestigated. It is concluded that 1) the substi-
tution of carbon dioxide for air does not appreciably
alter the arc emission characteristics; 2) when arc
pressure is increased to 7 atm, arc temperature rises
from 6000 to 6700OK; and 3) Na, Al, Cu, Zn, Fe, Sn, Sb,
and N exhibit an increase in their spectral line in-
tensities wiLh increases in pressure.
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