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Theory of hydrogen bonds in dimeric organic acids.
M. A. Kovner and V. A, Chuenkov (Seratov Univ o
Ivvest. Akad, Nawk S.S.5.K., Ser. Fiz. 14, 435 41(1950). -
Theoretical. A 2-min. schemnc of rotnmial curves is intro-

Juced to explain the appearance of doublet lines in Raman
speetra, discav by Batuev. The distance between the

lines depends on the height of the potential barrier between

the min. This relationship is plotted for formic, acetic, and

isovaleric acids. S. Pakswer
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Theory of he dlhulmmdmm. and similar
A, A, Kuvaet aud 8h, . Taimring (Chesny -

moletulon,
shevakil State Ualv;; Baratov). Zhue, Fis. Nhim. 23, 4347 -
(1951 —Tbt is obtained

and
d C.A 23, 0048).
the selection nales for i
found; it ks concluded m tha obomtdol vibeational gruc-

mn found In ?&tm hine (cf. Dun-

0 and Howe, C.A. :o.eeo- eannot be attributed to these
nlecdonmks. Howeves, since the electronic levels for
are degenerate, the excited CH, wol. .

lowed transitions
mnn b' nmtnblc in the tetrahedral configuration (theorent
of Jaha L and thus dissorn, Iato udkuh I exe

ln\ lolhtiu light tion ((\mlh 4L 32, aXWn,
1 this viewpolut, ! n of structure in the clee:

tronke spectrum of CH, becosnes chr Michel Boudart
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Quantt .3 of the deg te vibrations of the
to‘hmc moleculs. M. A. Kovner and Sk, B. Taimring

Chernyshevskil State Univ,, Safatov). Zhur, Fua. K,
8, 438~43(1081),—A comparien belween the quantun.
, mech. expression for the encrgy ¥ of Cl,, taking into ace
| count the refinements of Linnett and Wheatley on the ote
hand (C.4. 43, 5242f) and the ex sression of Stepanov (C.A4..
36, 3408, 6413%) giving IV a3 unction of the nortual co-
ordinates and the dynamic coefls. kg, a, and [ on the other
haod, can be made couveniently only for the degencrate
vibeations of the mol.  From this comparison and the values
given by Stepanov (ke = 0.7165 X 10~ per sq. cm., | =
0.039 X 10-% per sq. cm.), it is possible to cale. the value of
the cxchange integrals; in at. units Ne = —0.48 and
Neo — Nog = —3.96. However, the value ol a can also be
caled. directly from the quantumemech. expressions; this
value is 10 times that given by Stepanov.  The discrepancy °

can be partially explained by noting that is very seasitive
o a small error in the exptl, data which served as the husis
for Stepanov’s cakens.  The main source of ervor lics never-
theless in the assumption made in Lh;'pruent work that the

exchange integrals are independent of the C—H distance.
1t is known that, in the case of water, an assumption of this
kind is not permissible. Michel Boudart
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&

KOVNiR, M..A.

8 M. A. Kowner an. V. 4. Chuenkov. Theory of the hydrogen bond in dimers of carbonic acids.
P. 2

The H. G. Chernyshevskii State University
Chair of Theoretic rhysics, Saratov
¥arch 31, 1950

80: Journal of Physical Chemistry, Vol. XXV, No. 6, June 1951
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S KOVNER, M.A..
LR B
-t o
R L - o s 7 The theory of plitting the
. ~Chemical Abgtrnctg , R . caused by the tu:gel gfrgéct.
““May 25, 1954 - - o . Kapshtal YN, G, Chergrahosé
S eaa PR R IR AR Tziesl, Akad. Noub 3.9. K., Ser
.Electrqni_c:?hean?Pa _ : Theoretical. Seignettoclee, B , R
~ :and Spectra A . to the presence of-a H bond, Danas in? SO
. S : Sreanl . the Raman spectrum of KHyPO, is attributed to a tunne! - T
- cffect. A solu. of the Wave equation in which the potential’ i
energy U corresponding ta an O bond has been Intro-; wo
‘- duced hé‘ntﬂnggltemgnl with the a:xpt. as fur ”}}&f’ ¢ S
- o ition ¢ doublet Is-coucerned, but gives too. . f 3
. gglsuﬁ for-the sepn. of the 2 lines, S. Pakswer .. g / }
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Cetzgory @ USSR/Optics o Bpectroseopy K5

Aba Jovr ; Bwf Zwe o Flzika, FNo 2, 1957, No 5038
i

Avtoor ¢ Kovner, MJA., Irkhin, Yu.P.
Tt . Jeastaov State University, USSR
Titles ;. Concarning the Theory of Ultraviolet Spectra of Absorption of Methune

Bdlides.

Osig Pub @ Zx. skapsrim. 1 teor. flzikl, 1954, 26, No 3, 317-322

Abgtpact « Tae electron energy levels of the CH,I, CHI,, and CI moleculss are calw
cutatad from the solution using the éxethod gf the vakent pagtdvof the . -

eight -slectren problem of quarntum machanics. For molecules with a sym-
astry CG. , the claseificstion of the electron levels with respect to
the syn&g.t‘ry is of the form %A + 2B }+4B. These representations cor-
raepapd to 14 linearly independent spin function. However, a total of
% pof spin Pumctions occur whem the operations of symmetry of the U3y
groop ave applied to ths general spin functions of the elght-glectron
pretlem. These inelude tem lipsar rélktionships. To determine the 1k
iipearly independent bazic spiz functious one employs the analogy be-
+yasn the behavior of the apin fuenctions and the oscillatory coordinat§é

)3 e
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USSH/Optice - Spectroscopy

i
Ref Zoar - Fizika, No £, 1957, No 5038

in tbe symmetry operations. 'This makes it possible to employ the pro-
cedure vhere the supplemsntary relationships between the oscillatory
coordipates are taksn into sccount, @’procedure used to calculate the
cecillstions of the molscules. Jhe matrix perturbation elements are
calculated using the graphic methiod employed earlfer by Sklar (Sklar, A.,
Journalgof Chemicak Waywics, 1937, 5, 669). The resultant secular de-
terminafts contain™n udkmown energy in each term. In order for the un-
known té‘ be containéd oply in the diagonal elements, a transformation
wes ‘$3el analogous to the introduction of the kinematic-coefficient
matri% instead of the kinetic-energy matrix in the oscillatory ‘problems.
The matrix elements of the secular equations contain the exchange inte-
grala of the paired and umpaired electrons of the C, H, and C-halide
atoms, mamely K, ¢ and A', 5 ' as well as the exchange integrals of
the sleatrons of the H, H and H, Hal atoms (> and(J ') and the intra-
atomic exchenge intégrsl of the C atom together with the exchange inte-
gral [J'! of the Hal and Hal electrons. Based on the data by Parti

and Ssmiel {Parti, Y.P., Smausl, R., Proceedings of the Physical Society,
London, 1937, k9, 568) for the dissociaticn emergy of Cfy, CH;I, CHI,

: 2/3
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[ Ko\/ ner, M. A.

, USSR/ Physical Chemistry - Molecule, Cherical Bond. B-L

Abs Jour : Referat Zhur - Khimiya, No 3, 1957, 7200

Author : _Kovner, M.A,
Title : Vibrational Spectra of Aromatic Compounds. TIIT. Calcula-

‘tlon and Interpretation of the Vibrational Spectra of

Mesitylene and Durcne ]

Orig Pub : Optika 1 spekﬁroskdpiya, 1956, Vol 1, Ho 3, 348-363

Abstract : Geometrical rmodels with Cg) and C, symetry are uscd

' for mesitylene and durene, respectively, The force cong-
tants of benzene and ethane are used in the calcwlation
of the frequencies, The calculated frequencies are come
rared with frequencies observed in Raman spectra, fluores-
cence spectra, and IR spectra. The full interpretation
of the spectra is proposed on the basis of the calcula- .
tions and selection rules. A classiricatl on of the fun-
demental and component frequencies is given, based on the
symmetry of the point groups C3h and Cy

Card 1/2 - 25
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Abs Jour: Referat Zhur-Fizika, 1957, No k4, 1oks),

Author : Kovner, M.A. » Bogomolov, M.A.

Inst : Sarstov ﬁni:v:ersity, USSR

Title : General Theory of Oscillation Spectra of Normal Mono-Alkylbenzols.
Orig Pub: Optike i spektroskopiya, 1956, 1, No 3, 364-373

Abstract: The secular equations for the L8 oscillation frequencies of the
molecule of ethyl benzol were setup and solved. An interpretation
is given for its oscillation spectra, and also for the vibration
Spectra of the higher mon-alkylbenzols up to CgH_(CH )1 CHy. The
frequencies of the mono-alkylbenzols are compareg wi%n ghe frequen-

cies of the benzol itself. fThe frequencies that do not change upon
substitution, and also those that change and are independent or
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8 Jours Referat. Zhmrnal Khindya, ¥o 2, 1958, 3538.
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Vibration Spectra of Avometic Compounds. IV. Computation
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KOVNER, . A., Doc of Phys-ifath Sci ~- (diss) "Calculation and interpreta-
ti-n of an oscilating specira of benzol and its derivatives.!" linsk, 1957
23 pp (Belorussian State Unlversity im v. I. Lenin), 260 conles

(KL, 36-57, 103)
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XOVNER, M.A.; BOGOMOLOV, A.M.

'Stiﬁcture‘and'vibration spectra of various aromatio hydrocarbons,
Mz, sbor, no,3:84-88 57, (MIRA 1118)

1, Saratovsidy gosudarstvennyy universitet im, N,@, Chernyshevakogo.
(Hydrooarbons—Spectra)
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Kovner, M.4. 51-3-4/2h
4y~ electrol polarizability of the
i 1r—elektronnaya

Metallic model and
(Metallicheskaya model' 1

lekuly benzolaje.

a" (Optics and Spectroscopy),

retical papeT deals with quanb
i12ability ip the plane

7. This theo
calculations of Tr—electron polar
the bepzeneé molecule. Three models were
i sonal well with

of the Ting of
trons in &
i in & cosinu501da

considered: (1) free €lec
ioch walls, (2) electrons n
dical potentlal

infinitely hi
(5% electrons in & rectilinear Pe€

field, and
1.
i jrcle of
d

field.
(1) Exee electron mode
The glectrons were assumed O be moving on 2 circ
' = 6a and & = ~h of the

radius R = 1/21V, where
GG bond. The cnergy levels of electrons
n.zh2
W, = ] (n =0, % 1, + 2 ves)
72ma
up3 1evel W and the other four
g free level wWas

The first four electrons 0CC
Only the tpansition TO t~e neares
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Metallic model and 4y-electron polarizability of the
benzene molecule. (Cont.) 51-3-/ 2k

congidered, j.e. 11 - +2 , S10CE the 072% o Lrangltion
wes forbidden. The polarizi j1ity for A = 47558 was
found to be M) = 9,40 A7y and the gtatic value

a

o gy (0) = 7.6% §5. The experimental va§ @, for the C-C
pond in the plene f the ring, jg 8,16 and 1t jncludes
the effect of the g-electrons. Thus, the values calcula‘ced

are of the right order bub too high.

(2) Cosinusoidal otential model.

Introduction of 2 periodic potential makes the energy level
gaps smalleT and the frequency V1 of the first electronic
fransition lcwer. gince Cqy is jpversely proportional to Yy
1t follows that o is largeT: This was confirmed by
rough calculationS. Since & lower value of Qeohan that
obtained in (1) above is required, jt is cleal nhat the
cosinusoidal potentlal is not & sufficiently accurate
approximation of the molecularl field.

ar otential model.

53 Rectilinesr POBEBTEI Torol
The potential aiong the sircie of circumference 1 is given
by

g =g (LD I-i—égrgb?l‘—é L (0= 1,3,5:7.91D

APP
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Metallic model and Mr-electron polarizability of the '
benzene molecule. (Cont,) 51-3-4/24

. 3 I . .
V = 0; (J - 1) f’é\<r< d % 3 (J = 2,4,6,8,10,12)

where r = the coordinate along the circumference 1.
Simple calculations gave, for Vo = 17 eV (or about eigﬁg
times W , = 2.16 eV), values of an,(\)) = 9,12

and a.‘n.'(O) = 6,97 33 respectively,

In contrast to the cosinusoidal potential the aqy values are
now lower but not low enough. Further improvement should be
sought by taking into account the finite height of the
potential walls, the three-dimensional motion of electrons,
the Coulomb and exchange interactions of the 1 —electrons
themselves and the interacticon of the qpr- and o-electrons.
B. N. Snegirev also took part in this work. There are

1 figure, 1 table and 11 references, 9 of which are Slavic.

SUBMITTED: To Zhurn. Eksper,Teor, Fiziki (and passed on to Optika

i Spektroskopiya) on November 23, 1955,

ASSOCIATION: Theoretical Physics Department, Saratov State University.

(Saratovskiy Gos. Universitet K.fedra Teoreticheskoy Fiziki),

AVATLABLE:
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KOVNER, M.A,; BOGOMOLOV, A.M.

irpuAen

Mothod of calculating the oscillation frasquency of systems having a

. Uch,zap, Sar.un, Vyp.fiz. 56:100-112 '57.
periodical structure. Uch.zap (MIRA 12:11)

(Benzemne)
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AUTHOR
TITLE

PERIODICAL
ABSTRACT

KOVNER, M.A., SHEGIREV, B.N. PA - 2248
Depolari

satIon and Intenaities in the Raman Spectra of Benzene and
Hexadeuterobenzene (Depolarisataii i intensivnosti v spektrakh kom-
binatsionnogo rasseyaniya benzola i geksadeyterobenzola).
Doklady Akademii Nauk SSSR, 1957,Vol 112,Nr 5,pp835-838 (U.5.S.R.)
Received 4/1957 - Reviewed 4/1957
The present paper uses the method for the calculation of depolari-
zations and intensities developed by M.V.VOL'KENSHTEYN et al. (kole-
baniya molekul = "The oscillations of molaoules“,1949; and detailed

by S.M.FERIGLE, A.WEBER (Canad.J.Phys., 32, 799, 1954

Fully symmetrical oscillations (A1g ; The CH-bindings in benzene are

.‘produced by carbon-atoms with trigonal hybridization and cannot have

a cylindrical symmetry. The expressions for the derivationa of the
tensor of the polarizability of the moleculs in a certain direction
are given. The coefficients occurring thérein and the normalizing
factors are known from the gsolution of a mechanicel problem. Only
certain relations are here determined on the basis of experimental
values of certain quantities. By this method @3, Q4 a@nd 8 /8 can
be determined. The corresponding gquantities are determined here
more precisely than before and satisfy a certain sum rule.
Non-plane degenarated oscillations (ﬁi): First the formulas are

written down which are obtained by computation of the projection of
the angular momentum M in JACOBI'S coordinates. Also the expressions
resulting from the geometric image of the non-plane oscillations,
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..A) i

Si-4 -Z-4/30
Kovmer, K.A. and Dogomolov, A.N.
Vibrational Speetra of Aromatic Compounds.
V. Calculation and Interpretation of Vibrationsl
Spectra of Metaxylene. (Kolebatel'nyye spektry
aromaticheskikh soyedineniy. V. Rascunet i
interpretatsiya kolebatel'nykh spektrov metaksilola.)

Optika i Spektroskepiya, 1958, Vol,IV, Ilir.3,
pp.301-308 (USSR).

The authors calculate frequencies of vibrations and
give a full interpretation of vibrational spectra of
netaxylene . Their calculations are based on two
variants of the force constants. The <ariant Yo.l
is based on the following values of non-agtive
frequencies B211 of 06H6: 1110,1648 cx™=, eand for

CBD6: 825,1577 cu—t. In this variant the force
congtant Tor the CCC anpgles external to the molecular
ring (KY) is taken tc be 0.71, and the force constanis
of interacticn of these anples with CCH  angles of
wethyl groups (mﬁ,nﬁ) are taken to te 0.12 an

a
- 0.02 respectively. In the variant Ho.2 the B’>u
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Si- 4 Z-4/30
Vibrational Spectra of arouabic Coupounds. V.

frequencies for C..H6 and C.D are tuken to he
Bl &

1152.1310 and 6328.1287 ca~l respectively, with
KY = 1,10 and g = Dy = 0. Table 1 gives the

force constants in A syzmetry coordinstes, and

Table 2 gives the forces constants in Bl symnetry
coordinates. The force constants of interaction of
ccordinates of msthyl groups were taken freom kef.13.
Other force constants are equal to zerc. Table 3
cnllects all lmowr experimental data on Raman, infra-
red and phosphorescence spectra of metaxylene. The
same table gives the results of calculations obtained
on the basis of the two variants given above. Both

these variants do not apply to A2 and B, vibrations.
“

Some calculations were made using a third variant,
which differed from wvariant o.2 in wvalues of w_B (0.12)

and 1y (~ 0,02). The results ¢f calculations based

on the third variant did not differ greatly {rom those
Card 2/%3 of the variant Ho.2 and are not given in the paper.
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51- 8 3e4/30

The calculations carried out by the present autihors
give better agreement between ¢xperinmental and
calculated vibrational frequencies of retaxylene if

the variant Ne.2 is used

B

(with values for the non~-active
; frequencies taken frouw Refs.11-12).
altded in proof says that the resu

A note
1ts of the prescnt

bpaper agree with those published by Wilnhurst and

semstein in Canad. J. Chen.,

Vol. 35,911 (1957).

There are 3 Ltables, 1 figure and 30 refersnces, 12 of

vhich are

Soviet, 6 English, 5 Arerican, 4 French,

1 German, 1 Indian andg 1 Danish,

ASSOCIATION: Saratov State University.
gosudarstvennyy universitet. )

SUBKI{TED: Hay 21, 1957.

1. Cyclic compounds—~Speatra
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AUTHORS :

TITLE;

PERICOICAL:

ABSTRACT s

Sard 1/2

-~

50V/51-5-2-6/26
Kovpsr, 1.4, and Peregudov, G.V. 50V/51-5 /26

Tisriuionul Ipactos of Ocuadsncaratoluasuo (Kelebuwel'nyys spaiiisy
olzhad aytorounliala)

Optiia i Spaitwoskopiya, 1958, Vol 5, ¥r 2, po 134-140 (US3R;

Proparatioa of oeadantarcinjasua (05D50D3) and o oroliiaery

risalts ou its speetsud were pablished in Ref 13. Ths present

papsr raperss 1ors aceurate r3salis on Ghe Ramaa spectraa of

330D 3. & Miced" B II spscirograph was ussd w0 moasurs the Rauwa
3paciTa. low-pressure -23rcary laap was used as the light source.

The sxcitabtion lizes at 4338 and 2047 & wers separated out by glass
filters. A qualitative estiwata of depolarization of lines was nade
Following +the motihod of Ref 14. Infrarad absorption spectrum in

the 2.5-15 pregico s also obsained.  Table 1 zives tho Raman and
tafrar:l frogeoncies deasurod %o within 1-2 en”l for 5NArp lines ami
2e4 o™t for broad lines.  Table 1 suows also ths iutensitias of he
lines r~iluiive o “ho Tel auw™l line ., whose intansity is taken to

s 100. The 373, 1554 acd 1584 ca™t linss are dus %o aartly dauterates]
talnzrg provsat as 2z bacarity. The authors .lso ocalzalate vibraitional
iroguaiciss of bz octadeuSarotoluane molacula. They cowparss wwo

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630006-1"
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Vibrationsl Spactra of Octadsatarotoluene

ASSOCIATION:

SURTITIED:
Card 2/2

CIA-RDP86-00513R000825630006-1

SOV/51-5-2-8/26

variants of forca constints of tho B reprasonbaticn of banzane and
Twe variants of fores constants of interachion of tha mathyl group
with the ring. Table 2 gives tho fundamantal frequencias of

SeHgs Cglg» CgHgCHz and C4DgCD (both oxpsrimantal and calculatsd
values). Compiete inbsrprat&%ion of thoe ochadeussrotolusne spoctiran
is given. G.V. Peregudov carriaed oub the oxperiuonts, while
calcalutions wors ade by M.A. Lovuer. The suthors thank

P.A. Baziulia for advics and A.if, Bogamolow, S.D, Osetinsikiy and
L.A, Yevikova for holp in experinents and calcalations. Thers aro
2 tables and 15 reforances, 10 of which are Soviet, 2 Mmerican,

1 Danish, 1 Boglish and 1 French.

Fizichesiiy institut im. P.M, Lebodova, AN 38SR; Saratovsiiy
gosudarstvonnyy universitat (Physics Instiiuss imeni P.N. Lebslav,
Academy of Scisnces of the U.S.S,R.; Saratov State University)

Octobar 3, 1957
1. Toluene-d--Preparation 2. Toluene-d--Specirographic analysis

3. Raman Spectroscopy--Applications 4. Infrared Spectroscopy
—-Applications
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ABSTRACT:
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Kowner, ii.i. and Snegirev, B.H,

caleulation of the Raman Spectrum Intensity of Benzone and Ueriuiu
Deuterobenzenes in the Zeroth and First Approximations of tho
Valence-Optical Theory (Raschet intensivnostoy Vv spalrtraidh
konbinatsionnogo rasseyaniya tenzola i nokotorykh deyterobenmlov v
nulevom i perveia priblizhenii valentno-optichoskoy teorii)

Optika i Spektroskopiya, 1958, Vol 5, Nr 3, pp 239-250 (USSR)

The authors calculated the intensities and depolarizations of the
Raman spectra of benzene and two deuterobenzenes: CgDg amd Cgizps.
The method of calculation used was that of Ferigle and Weber (Ref 2,,
goneralized to molecules not possessing the axial symmebry. The
method is semi-empirical and some of the required data were <aren from
the experimenial results of Ref 3. To allow for the dependence of tho
bond polarizability on the changes in the bond lengths and valance
angles, the calculations wore carried out in two stages: in the

usual zeroth and in the first approxiuations of tho valence-optiezl
theory (Ref 1). Table 1 givos the foras of vibraticns. Table 2 gives
the experimental and celeulated intensitios and depolarizatienc cf the
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JUTHORS: Kovner, li. 4., Sncgirev, B. Il S0V/48-22-9-5/40
- -
TITLE: Tntensities and Depolarization in the Spectra of
Combination Dispersion of C6H6’ C6D6’ and of the
Synmetrical C.H,D, (Intensivnosti i depolyarizatsii v
- . \...%2%- e . e o N 1 air
spaktrakh kombinatsionnogo rasseyaniyn CGH6' €l * ainm.

06H3D3)
PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fisicheskaya, 1958,
Vol 22, Hr 9, pp 1030 - 1033 (USSR)

ABSTRACT: New information gained (Ref 1) on the spectra of
combination dispersion of C6H6’ C6D6 and C6H3D3 nede

it possible to determine the electro-optical paraneiers
of the benzene ring. This is necessary for the investigation
of its electron shell and for the computation of the
intensities of the spectra of substituted benzenes with
a complicated structure. In order to calculate the tensors
of the polarizability derivatives for all fregquencies
of the spectra of combination dispersion the authors
employed the formulae of the optical valence theory

Card 1/3 (Ref 2) as well as formulae in which the momentum is

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630006-1"
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Intensities and Depolarization in the Spectre of SOV/48—22—9-5/40
Combination Dispersion of CBHG’ CGDG' and of the Symmetrical 0653D3

There are 2 tables and 7 references, 4 of which are
Soviet.

ASSOCIATION: Saratovskiy gos. universitet im. N. G. Chernyshevskogo
(Saratov State Uriversity imeni M. G.Chernyshevskiy)
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24(8)

AUTHOR: Kovner, M -

TITLE: Calculation of Thermodynamic Functions of Benzene, Benzene-dg, Toluene,
from Spectroscopic Data

and Toluene-—d8
PERIODICAL: Inzhenerno-fizicheskly ghurnal, 1959, Nr 8, pp 108 - 111 (USSR)
ABSTRACT s Calculations of thermodynamio functions of benzene and toluene, which were
performed previously, were based on the old interpretation of vibrational
spectra studied insufficiently. In the present jnvestigation the author
made use of the theoretical calculations of vibrational frequencies given
in References 1 - 5 and new experimental data /Refs 5-117 with some
improvements, The theoretical caloul tioned were recently con-

ations men
firmed by A.M.
author calculated thermodynamic
the ideal gaseous state at a pressure of 1 atm and
from 298.16 to 1,000%K and tabulated the data in Tables 1 - 4,
and V.D. Konakova took part in carrying out these calculations, The author

ectronic computer. The
ove named compounds for

Card 1/2
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ABSTRACT:
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50V/51-7-4-9/32
fovner, i.A, and dnegirev, B,

r___/—\
Intensities and Depolarization in the Rawan Gpectra of Polymethylbenzenos .

1. oceneral Theory. Toluens.
Optika i spektroskopiya, 1959, Vol 7, Nr 4, pp 487-497 (US3R)

In an earlier paper (Ref 1) the authors determined the polarizabilities
of bonds in benzens and thelr derivatives with respsct to the bond length.
The results of thut paper can be used as the basis of 8 systematic
discussion of intensities in the spectrs of substituted benzenes. This
is started by the present paper wnich reports calculatione of elaments
of tensors T of the derivativees of polarirzability with respect to the
pormal coordinates for all 38 vibrations of the toluene molecule. The
elenents of T are expressed in terms of atomic masses, bond lsngths.
bond polarizabilities and their derivatives, elenents of matrices L

of normalized coefficients of vibration forms and elements of matrices
L-1. The formulae for T are very complex and are, therefore, given
in Tables 2-8. As in the earlier paper (Ref 1) calculations were based
on the valence-optical theory suggested by Vol!kenshteyn and later

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630006-1"
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_ o - SOV /51-T-2-5/32"
Intensities and Depolarization in the Raman Spectra of Polymethylbenzenss. 1I.
General Theory., Toluene.

worked out in greator detail by Vol'kenshteyn and Yel'yashevich
(Refs 2, 3). A figure on p 487 shows the geomatrical model of the
toluene molecule assumed by the authors, and its vibrational coordinates.

The paper is entirely theoretical. There are 1 figure, 8 tables and
6 references, 3 of which are Sovist and 3 English,

SUBMITTED: January 10, 1959

card 2/2
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67133
$.2100 . ) SOV /53 -7-6-7/38
AUTHORS Kovner, .. andeogomolov! AN,

\
TITLE: Vibrational Spectraﬂ’of Aromatic gompounds . y1. Calculation ard
Interpretation of the Vibrational gpectra of Orthoxylent

PERIODICAL: Ootika 1 spektroskopiya, 1959, Vol 7, Ko &, PP 751755 (US8R/

ABSTRACT: By inter pretation of the vibrational spectré sf orthesylens
(a1kylbenzene/ the authors mean c8rry ing out of the follcwing
four tasks. (1) Division of the observed frequencies intc fundamental
and composite; caleulation of those fundamental frequencies which are
not observed for various reasons 8O that o conplete system of [~
fundamental frequenciss is obtained (here N is the mmber of atoms ;s
correlation of the fundamental froquoncies with irreducible representatiing
(symmatry gypes ) of the symmetry Eroup +o which the molaculs belongs -
(2) Attribution of the fundamentel froquencies of & given type of
symmetry o vibrations of bonds or variations of velence angles; in
particular attribution of the fundemental frequencles to vibratiens cf
the ring and the alkyl groups. {3) correlation of vibrationz \frequencies)
of the ring in alkyl benrene #ith those of benzens. (4) Revresentation
of the composite frequencies as 1ine3f combinitions of ths fundsmental
frequencies. In tha earliar pApers only the tagks Nos 1 znd & vero
card 1/3 1,(
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£7153
N CTR R A
Vibrational Spectra of Aromatic Compounds. VI. Calculation and Interpretation
of the Vibrational Spectra of Orthoxylene

carried out completely. The tasks 2 and 3 were only partially fulfilled
gince the vibration-form coef ficlients were no% knovn. The prasent

paper reports & canplote interpretation tncluding tacks 2 and 3, bacande
the authors could now use the values of the vibration-form coafficiente
calculated by Al Bogomolov for all frequencies of the orthcxylens
molecule. These coefficients were determined using & technigue
developed by lMayants (Ref 1) for obteining accurate values of the roote
of secular equations and a consequent determinution of the vibration-
form coefficients which are the eigen~-vectors of the secular-equatiod
matrices. To fulfil +a5ks 2 and 5, calculations were carried out using
two systems of ring vibrational symmetry coordinates: (1) a system of
coordinates of the approximate symmetry Dep (Ref 4 gpnd (2) & systen

of coordinates of the exact syumetry Gpy, whlch are swas and differences
of pairs of pquivalent coordinites Shovn in & figure on p 752 and peirs
of coordinates of the type ¢ (displacenent of the C--H and C--C bonds from
the plane of the ring) and of the type % (non-planar vibrations of the
carbon skeleton of the ring). The results are shown in a table on

p 753 which lists the observed and calculuted furdsaental froquencies of

5 2/3 orthoxylene. Cola 2, B and 7 give the values of the observed
gurd 2/¢

APP :
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67153

SOV/81-T-5-1/2¢
Vibrational Spectra of Arcmatic Compounds. VI. Calculation and Interpretation of
the Vibrational Spectra of Orthoxylene

Raman (Refs 13, 16-19), infrared absorption (Refs c0-23) and

luminescence {Refs 11, 14) frequencias, respactively. The calculzted
frequencies are 1listed in col 8, in the majority of cases the calculated

and empirical frequencies agree satisfuctorily. The symsetries are given

in col 9 and the bonds or valence anglea responaille for the particular
frequencies are listed in cel 10. Col 11 gives the fragquencies of

benzene corresponding to tho avpropriate fremencies of orthozylsna.

There are 1 figure, 1 table and 25 refersnces, 11 of which are Soviot, !
9 English, 1 Danish, 1 German, 1 Indian, )} translation and 1 from an :
international journel. The authors alss give a correction to an eariier

paper (Ref 7).

SUBMITTED: April 10, 1953 l’/‘/

Curd 3/3
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24,3410 . 50v/31-8-1-32/40
AUTHORS:  Kovmer, 1.A., Karyakin, AV, and Yefimov, &.P.

e
-

TITLE: Churactoristic Freque

neles of the Hydroperoxide Group ¢--0--0--4

PERIODICAL:Optika i spsktroskopiya, 1960, Vol 8, Nr 1, pp 128-130 (U3SK)

ABSTRACT: The authors discuss vibrational frequoncies of the hydroperoxide
group G--0--0--H. Studies of the intrared spectra of hydroparoxides
showed that the ¢--0--0~-H vibrations have the folloving fraquencies:
840, 880, 1155, 1325, 3450 em-l. These frequencies were tentatively
assigned to §(cocH), »(0-=0), »(c-=0), §(0--H), 20--H), respectively.
The corresponding frequencies of ¢-~0--0--D were found at 800, 855,
995, 1155, 2550 en~l in the spsctrum of isopropylbenzene peroxide
(Ref 2). Analysis of the two sets of frequencies shows that they &re
incomplete. Firstly & non-linear cmin consisting of four atoms should
have six vibrational frequencies anu sacondly the reported data suggest
that the frsaquencies of vibrations of the angle i¥2 (X, Y and 2 are the
heavy atoms) lie below 600 em-1l, 1.s. in tho two sots of values(given
above) the frequency §(C00) is absent. This was confirmed experimentally
by the discovery of a very intense line at 585 em“l in the spsctrumd
isopropylbenzense hydroperoxide (cf, curve 1 ina figure on p 128). This
. . 1ine was interpretted &s 8(c00) of the COOH group. The corresponding
Card 1/3 frequency in the COCD group is unfortunitely not known. The B40 cm_lv(
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68326
50V/51-8-1-32/40

frequency, previomsly denoted by §(COOH) can now be assigned to
vibrations of a dihedral angle % between the plane CO00 and OOH. Since
the geometry of the hydroperoxide group in isopropylbenzons was not
known the authors used geometrical parameters of the same group in
performic acid: C~-0 = 1.35 _K, 0--0 = 1.49 1, 0--H = 1.02 A,

£C00 = 105°, £LOOH = 100° (Ref 3). The dihedral angle X was taken to
be 90%. Assuning the bond lengths and angles just listed and using
"spectroscopic massas™ of H and D, the authors calculated kinematic
cosfficients which are given in Table 1 (cols 2 and 4). 8ix of the
slaven non-zero force constants were found by vurious methods and tho
remiinder were deduced from the constunts of CHzOH (Ref 6) und wothyl

alcohol; all 21 force constants are given in cols 3 and 6 of Table 1.
The calculated and observed vibrational frequencies of COOH and COQD are

given below: V(
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§/051/60/008/06/023/024
514130 201/B691
AUTHORS: Snegirev, B.N. and Kovner, MLA.

S
TITIR The Formulae Used for Calculation of Intensitles in the Infrared
Molecular Spectra '

PERIODICAL3Optika i spektroskopiya, 1960, Vol 8, Nr 6, pp 880-881 (USSR)

ABSTRACT: Ferigle and Weber (Ref 1) gave & formula for calculation of the
components of the tensor of the derivatives of molecular polarizability

elong normal coordinates and this formula can easily be applied to the
~ case of calculation of canponents of the dipole moment vactor p along
the normal coordinates Qi

(—h-zd‘)g = (——Lz )° cos(nu)T:lo: + Zvns;l [% - ojicoa(nu):’ X
WY, ~ - [y
(4 - )R, (1)
my xnj
where u = X, ¥, &5 6, are the ualt vectors along the axes x, y and 2;
n are the nunbers of the tonds; u, end S, are the dipole moments

and the equilibrium lengths of the bonds; my apd m; are the masses
of atoms forming the bond 343 r and ! are the mumbers of the
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KOVNER, M.A.; SNEGIREV, B.N.

[ S

Intensities and depolarizations in the Pazan spectra of polymetinyl-

benzenes., Part 2: Humerical calculation ror tolueme. Opt. 1 spekir.

9 n0.2:170-175 Az 160, (MIRA 13:8)
L (Toluene—Spectra)
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32962

s/641/61/ooo/ooo/oog/osz
B104/B102

26 224X

AUTHORS: Kovncr, e Ay Zolerov, G. I.
aection of slow

o alastic aeattoving cross
At he

Calcn145ion of th
n a benaene mole

TITLE:
ncutrons from protons bound 1
SOURCE: Krupchitskiy P. 4., ed. Ney tronnays fizikal spornik stutey.
100 - 104 .

loscow, 1961,
o04 {(1951)) formulated the
rotons bound in polyatomic
tation encrEy of the
n the molccule,

(1), S

L. hessiah (Phys. Reves 84,
tron scattering from P
wer thau the exci

damental frequencies i

PEAT: Al M.
general theory of meu
molecules, At neutron energies 1o

first vibr;tional 1evel of the fun

this theory leads to formula _
(Go)r/0r=Q +(RIY) O+ (SN

where EO is the neutron energy prior to collision and

card 1/3
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Calculation of the elastic

0=hT/2h0; y=E, /2he;
i 2n

Q=(2ngyt { 121 —exp (— soty)] du do;
)

127 T

R=(2x) S S $(2—s5)(}y—s?ty) exp (—s*y) du dep;
0

0
i 2n

S =(2a)t 5 | ts2@—se (= ot or) ity —
0

— (12) s*1%y®) exp (— s?y) du dg.

e

t=(c;— cy) cos? P+ Catuf ey —cy— (0, — C5) cos? o}

vhere v,y are the
.
molecule and u =

APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000825630006-1

32902

5/641/61/000/000/009/055
B104/3102

(2)

(3) ' re

4

(4).

(5)
(6)

polar coordinatea of the momentum transferred to the
cos v, hold for benzene. i(;

The authors thank Docent A. 5. Shekhter for advice and Doecent S, I. brozdor
Card 2/3

o,r:"l‘/'-F is calculated (Table 2.
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32902
5/641/61/000/000/009/03a

Caleulation of the clastic <. B104/B102

and comment. There are {1 fifure, 7 tables, and 11 refer-
oncess 0 Soviet and B non-Soviet. The three referencen to Enrlish-langu-
age publications rcaf as followss KMessiah A. L. L., Phys. Revt, ﬂr‘ ?Qq
(1951); Sachs X. G., Teller E., Phys. Rev., 60, 18 (1941)3 Feriple 3. e,
wWaber h., Canad. Phyda., 32, 199 (1954).

for hisz interest

Table 23 Results of measurements of'<Eb>T/i%

Eooe| 9 Q R s rafy | seww \Gﬂﬂ%i y
v

0,005 0,050 | 3,476 0,061 | —0,004 0,313 ] --0,005 3,783
0,010 | 0,100 3,313 0,040 0 0,103 0 3,116
0,015 { 0,150 3,161 0,023 0,001 0,039 0 3,201
0,020 0,200 3,018 0,009 0,003 0,012 ' 3,031
0,025 | 0,250} 2,885 —0,002 0,004 0,002 ' 2,884

0'030 | 0,300 2,760 | —0,011 | 0,004 | —0,010
0035 | 0,350 | 2:643 | —0,019 | 0,005 | —0,014
0.040 | 0,400 | 2,533 | —0,024 | 0,005 } —0,016
0,015 | 0,448 | 2,430 | —0,028} 0,005 —0.016
0'0s0 | 0408 | 2,333 | —0,032 [ 0,004 } —0,016

25388

888
0

= =1-1-X=1=0
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e

- T T SRR, 10 o —
pPo-I Spekir, 10 n0.3:328-332

(Ammatic co
mpounds~-Spectra (MIRA 14:8
Infrared z)-aysa)senzene“spectra) )
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KOVNER
G TR, Madyg XOROSTELEV, Yu, §.; BEREzm, v.7,

- Vibrational spectra of aromatic compoundsg

and interpertation of the vibra

Part 10: Caleulationg
deuteropyridinea. Opt. 1 spekt

tional spectra of
pyridine and
Ts 10 no.4:457-465 Ap 61,

('P}'ridine——Spectra ) (HIRA 24:3)
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———KOVNER, M.A.; CHAPLIK, A.V,

A , Vibration-rotation interactio
- i n in the benzene molecule
o th of its Raman spectrum, Opt.i spektr. 13 no.l:52122th§111?22

(Bonzene—~Molecular rotation) (Raman effect) (MIRA 15.7)
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KOVNER, M.A.; KRAYNOV, Ye,B,

e T G
Vibrationsl analyzis of the flucrescence spectra of a frozen
solution of naphthalene in pentane and naphthalene vapors,
Opt. 1 spekir. 15 no.4:565-568 0 '63, (MIRA 16:11)
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Intarpretation of the vi Dontionnl ctosie

Lo
st and force corztans of

YL 3 T - R N
paenel end Bmpnenole Opt, © spebir, 38 YCP RSy I TR
i JE I HR R I R AT UM D T LS
(MIm g}
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DAVYDOVA, N.I.; ZHIGUNOVA, I.A.; IGNAT'YEVA, L.A.; KOVNER, M.A.

Ct'llculz'ition and interpretation of the spectra of nonplanar

vibrations in m-crésol, n~cresol, o-cresol and their

deuterosubstituted. Opt, i spektr. 18 no,6:1077-1079 Je 165,
(MIRA 18:12)
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L 31134-66 _Ewp |
ACC NR: AP6012850 " ~ SOURCE CODE: UR/0368B/66/004/0351/0353 ]

AUTHOR: Berezin, V. I.; Zubov, V. A.; Kats, M. L.; Kovner, M. A.: Sidorov, N. K.;

! » oldorov, N,
Stal'mekhova, L. 8.3 Sushchinskiy, M, M.; Turbin, Yu. b.; SEuEalov. I, K. -
. S

ORG: none .
Y S
"TITLE: Intensities and line thresholds of stimulated Raman scattering B

SOURCE: Zhurnal prikladnoy spektroskopii, v. b4, no. 4, 1966, 351-353
TOPIC TAGS: laser, atimulated emission, Raman scattering, stimulated Raman scattering

ABSTRACT: The relative values for the threshold I for the intensity of the exciting
-1light necessary to attain stimulated Raman scattering in toluene, chlorobenzene,
and pyridene have been measured. Using a theory of SRS developed by P. A. Apanasevih

and B, I. Stepanov (Zhurnal Prikladnoy spektroskopii, v. 1, 196k, p. 202), the
authors derived the following formula .

IB/I = (Im/GY(Iw/6)B \’383/\’83 nan/_n"i (l)

vhere I, is the integral intensity of the SRS line, § 1s the line width, vg is the
frequency of the scattered light, n is  the index of refraction, and the = N
subscript B - identifies these Quantities for benzene./ The experimental values of
Cord 1/2 UDC: 535.22/36 z

" TLCard . EI& L'/ ) " e ,"
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ABSTRACT.
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Sopov, . F., and Xovner, .. L. 79-11-4/56

Condensation of the Diene Compounds (Cn . °n ,) With lethyl petacrys
Lt

late. - Synthesis of hydroarematic ileohols and wydrecarbons (Konden=

satsiva dienovykh soyedineniy s metilmetalkriloton. — Sintez gidroaro=

maticheskikh spirtov i uglevedoredov),

churnal Qbshehey Khimii, 1757, Vol. 27, iir 11, pp. 2936-29k1 (USSR).

In earlier published papers in which one of the authors of this ars
ticle participated it was investigated whelher it is peasible to ob=
tain trivalent hydroaromatic alcohols and hydrccarbons [1,2" from
products of the condensation of i,3-diene hydrocarbens with mayhyl
retacrylate with the aid of orgénic maynesium conpeunds. In this cons
nection it was shown that mixtures witr cxtensive hoiling Lemperature
are ootained on the action of magnesiwm methyl lodide upon the methyl
esters of' alkylcyclohexene carboxylic agids, In the nresent work the
authors made it their objact teo determine the coaresition of the mix=
tures forming in this comrechicn, The tests showed that mixtures of
alcchols and ketones develep in reactions of the esters of l-nethyl-~
cyclohexene=l~carboxylic secid and its nomclegues with [gd,reaction
velocity and relative yizld of the eleohols and Felones - ing depen=
dent on the pesition and the number of the seibyl rroups in the ring

CIA-RDP86-00513R000825630006-1"
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{
Cendensation of the Diene Compounds (Cn O on 2) With kethyl letecryiate, 79-11-6/56
Synthesis of Hydroaromatic aslcohols and Hydrocarbons.

(see table 1),

Thus quite a number of trivalent alcohols and ketones was produced
from products of tihe condensation of methylmetacrylate with divinyl~,
piperylere-, isopreng-, dipropenyle, diiscpropenyl-, cyclopentadiens
-1,3 and cyclohexadicne-1,3 with the aid of magnesiwn-methyl iodide
and magnesium ethyl iodide. By dehydration of five alcoliols tha cors
responding hydroaromatic hydrocarbons were obtained, Hydrecarbons of
the type l,h-dimethyl-l~isopropenylcyclohexene—} conld not be dehydras
ted with platinum,

There are | tables, ang ¢ references,

ASS0CIATION! leningrad Institute o ¢ Alreralt Equipment Construetion (Leningrads=
Iy institut aviatsionnogo priborostroyemye),

SUBKITTED:  Novewmber 1, 19586,

I}

AVAILABLE? Libriry of Conresz.
1. Diene campounds-Condensation reeztions 2, Hydroaromatie
Card 2/2 alcohols-Synthesis 3., Hydrocarbonz=Synthesis
4, Met}wlmetacrylate-—Condensa:,icn reaclions

CIA-RDP86-00513R000825630006-1"
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- LU Sonov, e ?.kﬁwgggggg&,;bﬂL;ﬁﬂ~ 357/19-75-3-@p/43
AR U P Sondancation of #ione-Fadrocarbons aith Cinnumaldehyde.ﬁyntho-i:
: ol Hydro-hromatic Llcohols, scetaten and Hydrocarbont (ontien-
. sxtelys Aiyenovykh uglevodorodov s korichnym altdegidom.
c Sintez nidrogromuticheskikh gpirtov, atsetatov 1 uglevodorodov}

PR OTOAL: Zzhurnal obuhchey kthimii, 1956, Vol. 28, Ur 8y, 2B 21452101

(UssR)
L WD sontinuing their previous investigotions (Xefs 1-6), the

authors inveatigated the condensation of diviuyl, piperylenc,
isoprené, diiscuorenyl, cyclonentudiene, end cyclohexadiene
with cinnamaldahyde. #vrom the aldehydes thus ob%uined, uec-
ondary alcoholy, their-acebutes, nnd, by nyroiysis o the
latter, hydro-sromatic nydrocarbons wore gynthesized. “he
conetants, gnelreis detoy and yields of o--henvltetrabydro-
venzeldehyde and its homolcgues are shosn in tuble 1. The
condensution of cyclopentadiene-1,3 with cinnanic ancid could
not be eftfectuds The phenyltetruhydfobenzuldehydea are vis-
cous, odorlessg, wuter-insoluole liguidz which zrz easily
Sard 1{}\ coluble in ether, venzene, and alcohol. For all cldehydes,
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SOPOV, N,P.; KOVNER, M.L,

Preparation of the derivatives of 1,3-butadiene by pyrolysis of

secondary alechol: adetates obtained on the basis of the condensation

products of bivinyl with unsaturated aldehydes, Zhur.ob,khim, 33

no,631827-1830 Je '63, (MIRA 1617)
(Butadiena) (Acatic acid)
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SOPOV, N.P.; KOVNER, M, L.

Preparation of hydroaromatic hydrocarbona by the pyrolysis of
acetates of secondary klcohols obtained on the basis of the
condensgition product of isoprene with crotonaldehyde., Zhur,ob,khim,
33 no.4:1142-1145 Ap '63. (MIRA 16:5)

1, Leningradskiy institut aviatsionnogo priborostroyeniya.
(Hydrocarbons) (Isoprene) (Crotonaldebyde)
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SOFOV, N,P.; KOVNER, M.L.
Preparation of 1,3-butadiene derivatives by pyrolysis
of secondary alcohol acetates obtained on the basis of
the condensation products of ioprene and piperylens with
unsatnrated aldehydes, Zhur. ob, khim, 34 no, 5:1292-149%

My '64.
ALES ~dananti « ~whetitutad butadienc . Ibid,:1496-
571499 ) . (MIRA 17:7)

2N

1, Leningradskiy institut aviatsionnogo priborostroyeniq_(g;,;_ﬁv
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KOVNER, M.S.

\_—_______—___\
Case of wave excitaticn in a nonequilibrium magnetoactive plasma.

eb. s Tadiofiz. 4 no.6:1035~1044 '61.
Izv.vys. ucheb, zave; T b 12)

1, Nauchno-issledavatel'skiy radiofizicheskiy institut pri

Gor'kovskon universitete.
° {Plasma oscillations)
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GERSHHMAN, B.N.; KOVHER, H{§.P

s of quasi-lateral propagation of magnetobydrodynanic

ucheb.zav,; radiofiz. 1 n0.3:19-24
Igv,vys,uchab.zav (ama R

Special feature
waves in the plasma,

! 58-

1. Igsledovatel'skly radiofizicheskiy institut pri Gor'kovskom

raitete.
untve (Magnst ohydrodynamics)
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GERSHMAN, B .N.; EOVNER, u.S.
A TTIER -

Spacial featuros of wave propagation connécted with collisions
in a magnetically active plasma. Izv.vys.ucheb.zav,; radiofiz.
2 no.1:28-36 '59, (MIRA 12:10)

1, Issledovatel'skly radiofizicheskiy institut pri Gor 'kovakom
universitete.

(Blectromagnatic waves) (Plasma (Ionized ganen))
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h 85982
@, 79 YL S/141/60/003/004/007/019

Zb: 1410 10.5500 (2367, 2407, 2207) g032/E31 4
AUTHOR:  _Kovner M.S,

aF el

TITLE: Kinetic Approach to the Interaction of a Stream of !
Charged Particles with a Stationary Plasma in the
Magnetiec Field. T, N

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,

Radiofizika, 1960, Vol. 3, No. b, pp. 631 - 644

TEXT: As discussion is given(based on the kinetic-equation
method) of the instability of a stream of charged particles
passing through a stationary magneto-active plasma, and
conditions are determined under which the waves produced in
the plasma are amplified, It is assumed that the plasna
and the stream are not bounded and that the ordered stream
velocity VO:B in the direction of the external magnetic

field Ho » The direction of propagation of the waves is

taken to be arbitrary and is determined by a wave vector k
which makes an angle & with the direztion of the external
field H (Fig, 1). In the absence of this ssream three

types of waves :an be propagated; namely, extraordinary,
Card 1/4
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85982 i
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E032/E314
Kinecj¢ Approath to the Interaction of a Stream of Charged
Parti:les with & Stationary Plasma in the Magneties Field, I,
ordinary angqg plasma, Ip the presence of a Stream having a
suffi:iently low intensity, the refractive index for the above

waves is thanged only very slightly, However, ip distinction
te the :ase Ve =0 it ig Possible for the waves to be

amplifieqd, Moreoverv the order of the dispersion equation for
the interaction of a stream with the Plasma is increased and
hence new types of waves can be bropagated, 1In Some cases,
the instability may be 28scciated wjith the amplification of
this type of waves, In the firstg section of the Present
bPaper. a general dispersion €equation is derived which deter-
mines the bropagation of highufrequency waves in a magneto-
active plasma, In section 2, this @quation is used in a
diszussion of the stability of plasma Waves, Section 3 is
toncerned wi+h the stability and the amplification (damping )
coeffi:ients for the extraordinary and ordinary waves, The
discussion given in Sections 2 and 3 takes into account thermal

Card 2/4
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85982
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E032/E314
Kinetic Approach to the Interaction of a Stream of Charged
Particles with a Stationary Plasma in the Magnetic Field, 1,

motion of particles in the Stream. The results obtained by the
kinetic-equation me thod for the instability of “a stream of .
charged particles in a plasma and the amplification of electro- 3y
magnetic waves is interpreted in terms of the radiation emitted by k]
electrons in a Plasma. When charged particles move through K}
4 magneto-active plasma having a refractive index greater than '
unity, coherent bremsstrahlung and Cherenkov ra iations are
produced, The kinetic energy associated with thea translational
motion of the particles is thus partly converted into radiational

one hand; it ensures that the refractive index is in fact

greater than unity, i,e, it retards the waves and; on the (
other hand; even in the absence of collisions, the amplification

1s prevented by the Landau effect (Ref. 12), If the

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630006-1
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859062
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Kinetic Approach to the Interaztion of a Stream of Charged
Particles with a Stationary Plasma in the Magnetic Field. I

approximation). Acknowledgments are made to B.N. Gershman

for valuable advice and assistance and to V.V, Zheleznyakov for

reading the manuscript and a discussion of the results.

There are 1 figure and 19 references: 16 Soviet, 1 Italian

and 2 English. .

ASSOCIATION: Nauchno-issledovatel!skiy radiofizicheskiy
institut pri Gor‘'kovskom universitete
(Scientific Research Radiophysics Institute of
Gor 'kiy University)

SUBMITTED ¢ January 29, 1960
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49300 /83

AUTHOR: _Kowvner, M.S.

TITLE: Kinetic Analysis of the Interaction of a Beam
of Charged particles with Stationary Plasma in

a Magnetic Field. 1I.

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniys
Radiofizika, 1960; Vol. 3, No. 5: PP 746 - 757

TEXT: The work is a continuation of the author's earlier
article (Ref. 1), On the basis of the linearised kinetic
equations and electrodynamic equations, 2a scattering
equation (Eg. 1.15) was derived in the previous article.

This is valid provided the conditigns of Eq§. (l,%) and (1.2)
are fulfilled, where n = ke/w, B = HT/mc” = vT/c .

and u = wi/mz ., In the derivation of the dispersion equation;

it was also assumed that the plasma and the beam are
uniform and unlimited; the velocity Yo of the beam is

directed along the magnetic field Eo and the electromagnetic

Card 1/8
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Kinetic Analysis of the Interaction of a Beam of Charged
Particles with Stationmary Plasma in a Magnetic Field. II.

perturbation has the form of a plane wave whose wave vector
k forms an angle o with the direction of the magnetic field q
Eo . The plasma and the beam were regarded as non-

relativistic. The scattering equation is now written

differently as Eq. (1l.3), where nig n2 and n2 are roots

2 3
of Eq. (1.4). The quantities A, B, C, D, £ and R are
given by Egs. (1.5): the other parameters in these formulae
are defined by Egs. (1.0). The quantities Aik are defined

by Egs. (17.). The scattering equation (1.3) is investigated
s .
607:;Lé> 1 and the exponential terms

can be neglected, From s (1.3) and (1,7) it follows that
the scattering equation can now be expressed as:

for the case when

Card 2/8
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Kinetic Analysis of the Interaction of a Beam of Charged
Particles with Stationary Plasma in a Magnetic Field., 1II.
2
W
- n§) - B Os 5 -
(0 - kv )

2 2

szR(n2 - ni)(n - ng)(n

T : (1.8) .

(0 - kv )? oy
- Vg A-———7——0——Ct{ =20
2
w
(o]

2
(0 - kv )™ -

In analysing the stability of the system it is possible to
use the perturbatiom method., It is assumed that the
frequency of the plane wave for the zero approximation
satisfies the Vavilov-Cherenkov condition for the average
velocity of the beam:

Card 3/8 w0 kv =0 (1.9)
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Kinetic Analysis of the In
Plasma in a Magnet

pParticles with Stationary

(o) and k are related by Eq. (1.3).
d to be in the form:

The second

where W
approximation is assume

o) Sy e w (1.10) .
Assuming then that the inequalitys
\p\<< 0) (1.11)
(1.8)

ng only the main terms of Eq.

is fulfilled and consideri
the following expression is /3

which do not contain ®
obtained: 5
w B

3 2/3
- -\t “og oo, 2 2.,.2_ 2 2 2 (1.12)
vp R(nk - nj)(nk—ni)[(é/aw)(nkw S] kv
, —o0
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Kinetic Analysis of the Interaction of a Beam of Charged
Particles with Stationary Plasma in a Magnetic Field. II.

where i, j, k -~ 1; 2, 3 and i Z j #k . The subscripts
1, 2 and 3 relate to the extraordinary, ordinary and plasma
waves, respectively. Eq. (1.12) can be used for analysing
various types of waves, In the case of a plasma wave

2

n, DY 1, it can be expressed by Eq. (1.14). Consequently,

the increment factor p is given by Eq. (1.15), where

is defined by Eq. (1.16). In considering the ordirary and the
extraordinary waves outside the transition region the
expression for the increment factor is in the form of

Eq. (1.21). For the region which fulfils conditions expressed
by Egqs. (1.23) and (1.24), the increment factor is given by

Eq. (1.27). This formula coincides with the results obtained
by Rapoport (Ref, 8). 1In the transition region which fulfils
the conditions expressed by Eq. (1.30) the increment factor

is given by Eq. (1.31). The instability due to the magnetic
deceleration radiation can be investigated by considering the

Card 5/8

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630006-1"



"APROVED OR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630006-1

86850

5/141/60/003/005/003/026
E192/E382

Kinetic Analysis of the Interaction of a Beam of Charged
Particles with Stationary Plasma in a Magnetic Field. 1II.

growth (or attenuation) of the waves at the frequency
corresponding to the normal and the anomalous Doppler effect.
The condition of radiation in the region of the anomalous
Doppler effect is expressed bys

n(vo/c) cos a = 1 + mH/m (2.1)

while for the normal Doppler effect it is given by:

n(vo/c) cos o = 1 - mH/w . (2.2)

Provided the conditions of Egs, (2.4) are fulfilled, Eq. (1.8)
can now be written as Eq. (2,5); where u¢ is defined by

Eq. (2.3)., By using the perturbation method, the expression
Card 6/8
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Kinetic Analysis of the Interaction of a Beam of Charged
particles with gtationary plasma in @ Magnetic Field. Ile

for determining ¥, ig in the form of Eqe (2.6). Consequently,
p% are given by Eas, (2.7) and (2.8). From the above it

follows that the plasma wave in the region of the anomalous
poppler effect is described by Eq. (2.9) The wave in the
region of the normal poppler effect 18 characterised by

Eg. (2.,19)o The extraordinary and the ordinary waves in the
region of the anomalous poppler effect are characterised by
Egso (2.21) and (2.22) respectivelyg where A and C are
determined by Egs. (1.5)- In the transition region which
fulfils the conditions of Egs. (1.2) and 1.5), the jncrement
factors for the ordinary and the extraordinary waves are
represented by Egs- (2.27) and (2.28); these are derived from
Eqs. (2.21) and (2.22). From Eq. (2.27)s it is seen that the
instability occurs for ak 1o Oon the other hand;

Eq. (2,28) shows that the instability is observed for u‘> 1.
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Kinetic Analysis of the Interaction of a Beam of Charged
Particles with Stationary Plasma in a Magnetic Field. II.

The author expresses his gratitude to V.V. Zheleznyakov and
V.0. Rapoport for reading the manuscript and discussing the
results and also to B.N. Gershman for his interest in this
work. There are 15 references: 2 English and 13 Soviet.
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AUTHOR: Kovner. M.S.

T R

TITLE: Instability of low~frequaeniy elsrtremagnetic waves
in a plasma with a beam of chargad particies passing
through it (propagation at an arbitrary angle with
respect to the direction of the magnetic field)

PERIODICAL: Izvestiya:vysshikh uchsebnykh zavsdeniy, Radiofizika,
ve 4 no. 3, 1961, 444 . L5k

TEXT: The stability of a system consisting of a team of p/r/
charged particles and plasma has been inveztigatad only as
regards the high~fregquency waves but ii zppears that little work
has been done as regards low~frequenty waves {(Refo 9 -«

V.P, Dokuchayev -~ ZhETF, 39, 413, 1960; Ref. 10 - G.V. Gordeyev,
ZhETF, 27, 19. 1954 and Ref. 11 - tha prewent author, ZhETF,

4c, 517, 1961). 1In the following, therefore. a kinetic approach
to the problem of the stability of a beam of “harged particles
in plasma, with respect to low-frequency wave:. is presented.

It is assumed that the waves propagate in the dirsction k 9

which forms an arbitrary angle o with the direstion of the
Card 1/10
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constant magnetic field g‘ « Ths plasma and thz beam are
unlimited, quasi-neutral and singly -tonized. The beam of the
particles moves along the external magnetic field go « The

basic equations for the system are the lincarized kinetic

equations and the equations of electrodynamics. By following

the approach adopted in Ref. 12 (L.D. Landav. ZhETF . 16. 571,

1946) and Ref. 14 (B.N. Gershman. ZhETF. 24 659, 1953) and
assuming that all the physical quantitses 4 can be represented
as plane waveg. the scattering equation for the aystem i3 in

the form: /

[>]
xx Txy “xa

€ € [
yx vy vz i (1.1)

E €
ZX zy 7z

where
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2 2
o - k’caccsam;

2 22

+ v - ke sinza

where:

4

= - ilkT'\'mZ e v, C -dv
Y Jy pyd‘y
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in which do, = v, dv, dudy;
2 ®
Cay =a(9)K, (1 L )"'w{ ]e"f’(?mx) J S er j.’ cos 7’
w — xe ) ) agery A% PRI
exp(S.’—r,)u a(egy ? ; a }’lr K
2
C..=ai { exp(2ne,) To o 2!
== A{R)K, 1—exp(2rs;) Vo —Tg - TY'UPI ksinacos }’) : : i) 4
F fafs’) !

(L4) yd

P
'UO‘( ¢’
+ j ("’ﬂ,_'vor + ~— vy k sina cos z?’)__l_,} ;
v

a(y)
. ¢ N m 32 ) N -
K=~m~1(__7_) . my (0~ wy,)?
' wyy Ty \2=7,/) ©XP|— —*—-~—; i;_.i}
e e gt ping)
o — ik'vq — iw knu" sina T :
ST T = (15)-
(l)”,‘ . m'” - .
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The guantity CYY is obtained from tho ~unression for C“Y
by replacing cosp by sino . In the above formmlae the
Yuantities with indices y = 1, 2, 3, & rofer to the ions of
the plasma, electrons of the plasma, ions and electrons of the
beam, respectively. The following symbols are also introduced:

= = =0 = - ; c =
Wy = wHB = -l = eHo/Mc s Where € and M are the charge
_ and the mass of an ionj; mHZ = Wy, 2 Wy = eHO/mc y» Wwhere e

and m are the charge and the mass of an ‘electron; NY and

TY are the concentration and temperature of the corresponding V)/

particles, the temperature being measured in energy units;

k is the wave perturbation vector lying in the plane x, z ;
the direction of the magnetic field H_ and that of the
average velocity voY of the particles of the beam is assumed

to be the axis =z . TFirst, the instability is investigated
for the case when the thermal agitation of the particles can be
neglectod. It is shown that in this casa the scattering equation

is in the form:
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— k% costa -

7, 9 )
[ B — wow® _ __(um(m — kv, { mg, w?
2 2 <
Ly Qs Qi

2 2 1 9 : 2 ) 2 2

(1} y W w 4 [¢

T e —"’C'“S’“)Jf*? (w—kp,)? 4 2080
(v — kog)wgp | Ly QF

— -

[0

From this, it follows that the instability occurs

VAar chosz'

NN,
N4N, T
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Further investigation of Eq.(2.5) sho.s that the extraordinary
vave is :table and that it obeys the folloving relationship
(Ref« 19 - Ya.L. Al'pert, V.L. Ginvburg and Ye.L. Feynberg
- IPropagation of Radio Waves, Gostelthiizdat, Moscow, 1953):

w H
- = o 2.14).
k  ViciMcosa

If the region of anomalous Doppler effect is considered, the
instability o the low-frequency waves can be described by the
following scattering equation:

2 -
o Wy ”
(v kv, -+ Q) [k'c‘ cos®a - k3c? —;0-'*—).‘“ (1 -+ cos’u) ~-
i L1 *S\!]]

4 2 e o -
iy o 9 g w? (1 & cos®a) J
M e e o e |

Lp(w—Ly) 2
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wiiich is valid when the following conditions are met:?

w? N .M
SN {gla(l 4 cos®a) & —;
[{}} et m

2 2 . .
where v, . = HO/QﬁNM . It is of intercest to take into account L/r’

the thermal agitation of the particles since their influence
substantially change. the nature of the stability of the system.
This problem is investigated under thie assumption that the
thermal agitation in the beam is significant and that the
stationary plasma can be considered as being "colad". TFor the
case when the phase-velocity of the wave is near to the
velocity vV, o and the thermal agitation is intense, the

scattering equation for the system becomes:
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[ wg— _..‘"9‘ o ( i +£L )_ i ‘/ = oo (0 ko) ¥
. k0% 4 cos T, "2 (kuyacosa)?
(”?l w? ll)2 w! (3 " 3 )
X [ kict costa 4 ki? —0—()5-— (1-+-cos®a) — “‘———} =0
w? — QO Qf (w23

From this, it is found that instability occurs when
(O) - Lv < 0 . Now, the instability in the region of the

anomalous Dopplcr cffect (under the condltlons of thermal /
acitation) is described by the following scattering equation:

tors
(ugl w? oy !

w? — Qi{ Q?., ( me—Q'll; )

YR "
]/f _omlly {k%%1+co§q-+~—éﬂﬁL——}=o.

k' costa + £*?
(3.10)

8 k’”]JCOSa Szu ((n~—-£2”)
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From this, it is possible to find the correction Tactor for

the frequency w(O)
There are 20 references: 18 Sovict-bloc and 2 non-Soviet-bloc.
The two Inglish-language references mentioned arao:
Ref. 2 - R.Q. Twiss, Phys. Rev., 84, 448, 1951 ang
Ref. 15 - 1. Bernstein, Phys. Rev., 109, 10, 1958,

* ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy
T institut pri Gor'kovsiion universitete

(Scientific-research Radiophysics Institute of
Gor'kiy University)
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AUTHOR: Kovner, M.S.
TITLE: On One Case of Cherenkov Instability in Non-

equtlibrium Plasma

PERIODTCAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1961, Vol. 4, No. 4, pp. 765 - 766

TEXT: Published work concerned with the instability of- !
. a beam of charged particles in =a non-equilibrium plasma ' '
located in a magnetic field, is based on the assumption that LT//
tho phaso velocity of the wave is much greater than the
volocity disporsion due to thermal motion of the particles.
The presont author considers the excitation of waves in a
pPlasma by a beam of charged particles, whose phase velocity
satisfies the relation

Vpy cos a <K v¢ 'Y vlé cos a (1)
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where a 1is the angle betweon the wave vector k and the

external magnetic field Eo s and

v, is the average thermal velocity of particles of
Ty type v . :

The particle beam is assumed to be unbounded, uniform and

moving in the direction of the external magnetic field with

the velocity v, The case o = 0 was considered in

Ref, 4 (M.S. Kovner, ZhETF, 40, 527, 1961). Assuming that
in the absence of the beam

© K upy, ogi | ©— o | D ko coss

Mol
Tontac | (2)
U)”'

‘where = e Ho/mYc and Y =1, 2, 3, & refers to pl:

w

Hy Y

igns and electrons and beam ions ond elestrons, respectiv:
8ard 2)8 : ! be v
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and using the dielectric constant tensor given in Refs. 5
(M.S. Kovner - this journal, 4, 4bk, 1961) and 3 (K.N. Stepanov -
this jorunal - 3, 631, 746, 1960) the dispersion equation is

of the form: _ 1 o @
By e R A e
gy v

wl — QL cos?a

1 2 6.2 .

wt Wy € wpwleg, o

—_ma wg, + 93 (1 +cos?n) | 4 —=—F —1=0
- 82 cosa v, 2 cos?a’ 03,

This relation includes a parameter describing the thermal
motion of the electrons but the thermal motion of plasma ions
is neglected in view of Eq. (1) and the first inequality of

Eq. (2). 1In the above expressions,

2 2 e ’
on = lnrNye /mY - In the limiting case

2\

V, v -
M 2~ AR
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| \;rhere v2 = Hz/ln"f‘ N v2 - (m./M)v2 is t}
M S TTE N W Vog 2 T1 (0 18 the

plasma density and the angle « does not approach 1/2 , the
solutions of Eq. (3) are

W Qh . M @
C’k?:"—‘—L- —_— c_ma.

wi-—f_ﬁ, costa M v';'z '
e . (5) .

mgl w? Q. (1 4 cosna) + V QZ sin'z + 4w2cos?a

2
Ch

k=

—w? 20, cosiz

If the opposite inequality to Eq. (4) applies, then:

2
M 2 wh w?
c2kf='———‘2—m7; c’k33= o .
m g2, Q,,(Q, cosa + w)cosa (6) .
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In the presence of the charged-particle beam, and when the
beam particle-density is much smaller than the plasma density,
one can use the wave increments (decrements) given by the
present author in Ref. 6 (ZhTF). In the case of instability
associated with Cherenkov radiation, the increment (decrement)
of the j-th wave is given by

B
— w2 wl, c? k?i;‘
frp == Im —1 3 - (8)
a,—(c2k?) I (2K c28%) ). _ _
o } aﬂ,( i)‘<‘l'll<3( A tl) ko,
where, subject to Eq. (1),
- ng w3 "’(431 wt
E = Fkictcos? a - k2c2 (1 + cos? 2) — ————;
wd — 92 Qr‘, (m'-’ — _Q'I )

] u " (9)

wpy (w2 — 93, C_Oi“)

ay=—

— 02
wl — 0y
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and czkj are given by Egs. (5) and (6). Eq. (8) applies

when the effect of thermal motion in the plasma on the

attenuation and the thermal motion in the beam can be

neglected. If, however, thermal motion in the beam has a.

large effect on the stability, and the absorption in the u7F'
plasma is appreciable, then the expression for the increment
(decrement) is:

g

(10)

d(c2r?

e L o
pp=—ic? k7[a, _ﬁ(du: ’) H (c? k'f-—c‘.' ks)] {F(B) + ‘/ %("""k”“)p}' |

1<¢+]43

LT
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* where
AL 2 k2 !!2
P \4" v E u? —D = tga 4 24 ——;—‘sln? a ];
:_‘3 kg cosa 1,-2031 cos?a @y, 0l

— 0w _ L [ )2
T (1Y = /E_igl(’.’__ E___ﬂ?___. ,_._1_7_‘3?_ P 2(kvnmsa +l]+
Feor= ‘ 2 hugcosa k202, cos’a m73

2_L(__"'__)? . (11) . ‘/r

ml” m TI

2 2
w sin2a o~ Yy
a2 AN B
D = o? — —— (k‘ c2 *”“COSQH s

Ll 2
QH w? — Q”

) 4 2 2 .0
/ 2 le cos? a mg, w? = @? 2 Wi m_‘
o 2 — - 8 -— .
A ey i w2 — 03 o k2 022 cos? a2

\ wt — 0%, k20, L
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 Acknowledgments are expressed to B.N. Gershman. N
[Abstracter's note - this is a slightly abridged translation.f

There are § Soviet references.
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auTHOR; ~ _Kovmer, M:5:
TITLE: -On one case of excitation of waves in a non-
netoactive plasma

equilibrium mag
estiya vysshikh uchebnykh zavedeniy:

4, no.6, 1961, 1035-1044

ons under which waves
cactive plasma by

PERIODICAL: Izv
radiofizikas V.

hor derives the conditi
can be excited in an infinite uniform and magnet
streams of charged particles when

vpy ©°8 a & w/ké Vo cos a

where wo/k 1is the phase velocity of the waves, Voy is the

average thermal velocity of the plasma particles (y = 1.2

refers to ions and electrons respectively) and a 1is the angle
between the wave vector § and the constant external magnetic

field Ho. A discussion is also given of the instability

associated with the synchrotron radiation from a corpuscular

stream which is assumed to be uniform, unbounded and quasi neutral. )<
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The stream density 1is assumed to be small and its average velocity
Vo parallel to the magnetic field Hp. In the first part of the
paper the author derives the disperé?on relation using the results
given in Ref.11 (M.S. Kovner, ZhTF , in press).

Only non-relativistic streams are considered and therefore the

analysis is confined to the case 2
n® 21 (L.11)

d with the excitation of waves by a
tgold! stream (thermal motion of plasma jons and stream particles
neglected), Using the results of Ref.ll, expressions are derived
for the increments (decrements) of the waves. The final section
deals with the excitation of coherent synchrotron radiation in a
plasma by a vhot! stream, for which

\w ~ 530 + \wHY “ éé vaY cos a

Acknowledgments are expresse
or reading the

The second section is concerne

(

w
r

d

The paper is entirely theoretical.
to B.N. Gershman and V.V. ZheleznyakoV f

manuszript and discussing the results.
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AUTHOR: ‘,Kgyner M. S.
TITLE: Instability of low=-frequensy electromagnetic waves in a
plasma penetrated by a current of charged particles

PERIODICAL: zhurnal eksperimental'noy { tecreticheskoy fiziki,
ve 40, na. 2, 1961, 527-536

TEXT: The interaction between charged-particle bean and plasma has been
often studied in the past, put mostly in the case of high-frequency
disturbances. The author restricts himself to low-frequency disturbances,
i.,e., frequencies that are very smal. compared with the electron
gyrofrequensy and comparable or smail with respect to the gyrofrequency

or the plasma fraquency of ions. Longitudinal and transverse low- §k
frequency waves may propagate in the direction of the constant magnetic
field Ho° Phe stability of low-frequency magnetohydrodynamic waves in

the presence of a quasineutral particle current has been studied by
v. P. Dokuchayev (Ref. 14: ZhETF, 39, 413, 1960) without taking thermal
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motion into acccunt. The propagation of longitudingl wavea 1s not affgct.
ed by the magnetiec field; +their stability in 4 non~-equilibrium plagma

has likewise beep alrsady studied, The present paper offerg g kinetie
consideration of the stability of g charged particle beam and of Plasma
with respect to low-frequensy transversa disturbances, In addition,

Some resultg are given concerning the gtabiliiy of lengitudina)l waves,
that are not contained in Refs, § (ZhETF, 28y B850, 1960) anq 12 (6. v,
Gordeyev, ZEETF, 27, 24, 1954). Plasma and particle beam are suppogsad

to be homogeneous, unbounded, angd singly ionized, The particle ocurrent

is assumed to have its course along the fielq direction (ﬁ;), the

disturbances to be plane waveg which likewise bropagate along }_{;.

Section I 8ives a derivation of the general disperaion equations whicl
determine the Propagation of the transverse and longitudinal waves;

the start is nade from a System of linearizeqd kinetic equations for the
pPlasma and the particle flux as well as from the electrodynamic self.-
consistent fielq equations., pFropm
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