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The offect of mineral and ummncu om the
viscesity of selutiens of pectic ou . T. K. Gapo-
nentov., J. Gem. Chem. (U, 5. 8. R 7, Jwa-Niin
Ragthh 2w (IRIT), Viwwnity, s, of sratun wins. in
the « of KCT, KOH, CalO1), RatOl}, wicnee,
KON, M, CO and EvO varics conshderatly.  Adkdn. of
KC1 lowern 9, while addn. of KOH, CalON)y, BatOlly,
of WICTOoR® s it. In BtOH or MeCO addns.,
first decrenses rapidly, then with further aidne. of the
wrg. compd. it increases mwnrewhat, but remains below its
velginal vatue. Addn. of KO lowers ¢ considerably,
Mux. y was observed for the system arshan + wicfine ¢
wtd. ag. win. Ca{OH)y; min. v, for the system araban }
0% aq. soln, KON + Euf). Increase of o peoduced
hy the addn, of bawes s cxplained on the theory of forma-
thon of coeripels, between the disprradd phase sl the baws,
Iecrease of ¢ caused by the widn. of weg. compils. s

explained us due to dehyidration of the dignesed phase.
S 1. Madonky
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T. K. Gapomenkov. Collosd J,

lm).-;’l-llfn the pretin v;ll beet--

e tsolated ! tin, Ca salt

of pectic acid and araban. m?:unu-m’nu
of lv:l: sveral H/O-K(ON mixts, were detd.  The
heat of s s water of ersden in various stages of awell.
mng wan eeasured also; it bevomes Imtucasurably small
wheni araban has taken up 1 HyO for cach free O3 Kroup,
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Pantle sofstanees in sugar Desirost. T Ko iaponeanoy v . w
Kelloid. Shurn., 1900, §, 841—3844).—The *, of pectin in
oot is small in the beginning of the season, rises, and for
313 motithn remains conet. n:‘:out 20%, on watered fickds,
and at about 259 without watering. The ratio of water.sol.
to water-insol. pectin is high in yoanbcotmot and very low
amuunt of substances
;m. from normal juice by alcobol and etber
i decreases in conrse of growth; it is lowered by watering.
i The amount of ** bound "' water increases during the growt
! and is Migher for wawatered beetroot; accumulation of
hydrophilic colloids Is used by the plant to hght dllm’hli
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The reaction Oetween pectic Substances apq aae,
LR Gapor Now, APNIAL Chom, 1 NS gy,
SN l\!llu".l‘rn- Bkl 112 EITO VSR A L34, e
The ¢ a4\ N1 e eBitained frog egar baggy
hadd Lt TN vty g bl g, e Ca ant My
Mo, bl SRR can be subtitg e Pt Wil 1 o
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Obituary ,p Prof. I1.p, Buronskiy

xIlc.oolologi,a Vol, 22

No. 3, p, 359, 1953,
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T o) SanSGAIE REIAAEARIIIE R

., Chenges of -subgtaaces durlng storing of suga?™
beets.- _Gaflonenkou (Vorocesh Sopar nst.). Sok- )
Rarrapa, Crem  23{:Na iloa2-3( 1933).~During 7 months
- storing o ’Zugu}mts in ‘p’ﬁ‘cs, thera ard very insignificant
quant. changes in;total amt, of pectin substances, How.
ever, there ate coasiderable qual. changes of protopectin
into pectin, which fincreases about 3 times from the original
amt. At that stags the beet roots are looaittg mioisture und
become softer. - The wilting of bzets bt appatently favorahle
ta an attack by mi todrganisms. A beet artificially injected
with dspergillus niges showed, alter 8 days, a cumplete dis-
appearance of prolopectin 4ad lormation ‘of gummy sub-
stances sol.'In watirr and in contact with Ca salts forming
slimy eompds. Insal. In water, V. B, Baikow
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USSR /Biology FD 299
Card 1/1
Author ! Gaponenkov » T. K.
Title : The splitting of the Pectin substances of Plants by microorganic enzymes

Periodical . Mikrobiologiya, 23, 317-321, May/Jun 1954

Abstract

Pectose wag found to be a heterogenous complex substance, the fermentative
splitting of which ¥8S not consistent. The ash elements which entered into
the composition of the Pulp increased the stability of the pectose and
caused it to split more slowly. It was concluded that the decomposition of
Pectose by the action of mieroorganic enzymes into galacturonic acid is a
complicated process which depends on the compositian of the pectose. Three
tables, three graphs. Eight Soviet references.

Institution ! The Voronezh Agricultural Institute

Submitted ! April 29, 1953
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CT ST ST NSOy T, Ay
.
USSR/Physiology of Plants, Respiration and Metabolism I-1
Abs Jour ! Ref Zhur—Biologiya, No 2, 1958, 5605
Author : ‘ﬁi_K.ﬂGaponenkov
Inst ¢ Voronezh Agricultural Institute
Title : n the Distribution of Pectin Substanceg in the
Root of Sugar Beet
Orig Pyp : Sakharnaya Svekla, 1956, No 10, 35-39 /
Abstracs ' The largest Quantity or pectin Substances was
found in the head ang the 1ittle tail of tpe
, root of Sugar beet € Smallest Quantity wag

€ Work was carrieq out at the Voronezh pgri.
culturag]l Institute.

Card 1,1
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SRS LIRS DAY ARAN SN ver s

4’,:: /i/,‘?r' 4
GAPONEMKOV, T.K.

¢ - A ex o Lo

s in plants [with summary in

Biosynthesis of pectic substance (MIRA 10:11)

English]. Plokhimiia 22 no.3:565-567 My-Je '57.

institut.
1. Voronezhskiy sel'skokhozyaystvennyy
°Fe (PECTIC SUBSTANCES) (SUGAR BEBETS)
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Cle: ik - EQRERIIE AT

GAPCHENECY, 7.7 -y prefessor: -

o b WA ST GguTAIn
Zffect of sexual and asexual nbori«iaauion Bik?n;§ad ‘?1 SRR
on the chesical composition o the rrain. CUTHEA 1U:0N)

n0.0:16-18 !57. v

vw ins%itut.
1. Voroneczhskiy sel'skokhozyaystvennyy ins itu

¥, Yakushkinyw.
akadeniken 1.V, 18 (Wheat breedins)

cnent

Predsi~vioon
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GAPOHINKDV. '!.K., PROTSENKO, Z.I.
PR M'.;o:tina of sunflower heads. Izv, vys, ucheb, zav,; pishch, telkh,
no, 134347 158, 7 (WIRA 1118)

1. Voronszhsiiy sel'skokhozyaystvennyy institut, Iaboratoriya orga-
nichesikoy khimii,

(Pectin) (Sunflowers)
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GAPONENEOV, 7.K.; MUKHORTOV, Ya . .
W‘w ey o
32fect of annual plants
on thn accum
and soil structure, Zemelodelie 6 no.]]:?;ji-?SGOgaofggnic m?;;;:mn )
. 2l
1. Voronezhskiy ael'skokhozyaystvennyv institug
(8011 physics (Sudan grnas).

3

STANISLAVSKAYA, 7.K.
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GAPONENKOV, T.K.; PFROTSERKO, Z.I.

—

Properties of the funflower pectin depending on the mathod of its
extraction, Zhur, prikl, khim, 31 no,2:319-321 ? 's8, (MIRA 11:5)

1, Iaboratoriya organicheskoy khimii Voronmezhskogo sel’sko-
khozyaystvennogo instituta,
(Sunflowers) (Pectins)
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PROTSENKD, Z.I.; GAPONELKOV, T.K.

Gelation of pectin of sunflower heads. Izv.vys.ucheb.zav,;
pishch,tekh, no.J;146-149 - 159, (MIRA 12:12)

1. Voroneghskiy sel'skokhozyaystvennyy institut, Luboratoriya
organicheskoy khinmii,
(Pactins) (Sunflowers)
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AUTHORS: Gaponenkov, T.K.; Abros‘'kina, S.A. SOV/80-32-2-54/56
. o
TITLE: Investigations of the Albumens of Winter Rye (Issledovaniya

belkov ozimoy rzhi)

PERIODICAL: Zhurnal prikladnoy khimii, 1959, Vol XXXII, Nr 2,
pp 465-467 (USSR)

ABSTRACT: Winter rye of the new type "Voronezhskaya SKhI" was tested on
the experimental field station of the Voronezh Agricultural
Institute. ‘The data of the Tables 1 and 2 show that the con-
tent of the different albumen fractions is higher than in the
rye type "Linitsyna". Considering its productivity and quality
it can be recommended for the Central Chernozem Zone of the
USSR.
There are 2 tables and 4 Soviet references.

ASSOCIATION: Voronezhskiy sel'skokhozyaystvennyy institut (Voronezh Agri-
cultural Inszitute)

SUBMITTED: January 20, 1958

Card 1/1
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GAPONENKOV, T.K.; STANISIAVSEKAYA, T.K.; IVAHOVA, Z.A.

boet pulp with the use of
2:494-496 ¥ '60.
(MIRAL 13:5)

Praparation of araban fron sugar-
ionites, Zhur.prikl.khim, 33 no.

. ~
1. lahoratoriya organicheskoy khimii Voronezhskogo sel

skokhozyaystvennoga instituta.
(hraban) (Ion exchange
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GAPONENKOV, T.K.; PROISRIED, z.1.

CUAFUNENRUY , oo, O
h of pectin-sugar Jellies, 1zv. -
¥rfoct of organic acids on the strengt 0
vys.g.cheb.zav.;pinhch.tekh. no.126-28 '60, (MIRA 13:11)

1. Voroneshskiy uel 'skokhyaystvennyy dnetitut. Kafedra organicheskoy

khimii,

(Petin) (Acids, Organic)
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GAPONENKOV, T.K.; PROTSENKO, Z.I.

emicel
.Splitting of pectins by enzyme# by micro-prganisms and the ch
nzture og the end products. elﬁla*obiologiia 29 no,S:?ggﬂRE?iBSzg)'éo.

1. Voronezhskiy sel'skokhozyaystvennyy institut.
: (ASPERGILLUS NIGER (PECTIN)

HETSEAT L
ATy S
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GAPONENKOV, T.K,; PROTSENKO, Z.I.
Extraction of gahctufonic acid from pectin with the use of ion
exchangers, Zhur.prikl.khim, 34 no,3:709-711 Mr 161,

(MIRA 14:5)

1. laboratoriya organicheskoy khimii Voronezhskogo sel'skokho-

zyayatvennogo instituta,
(Glacaturonic acid) (Pectin)

e
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GAPONENKOV, T.K.; PROTSENKO, Z.I.

.
{ sunflower pectin.
Effect of metallic cations on the jellying power o ;
Izv? vys. ucheb. zav.; pishch. tekh. no.5:35-39 ‘'61. (MIRA 15:1)

1. Voronezhskiy sel®skokhozyaystvennyy institut. Kafedra organi-

khimii.
cheskey 11 (Pectin) (Cations)
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GAPONENKOV, T.K..

Colorimetric method of determining galacturonic acid content

of pectin., Izv.vys.ucheb.zav.; pishch.tekh, no.4:160-163
162, (MIRA 15:11)

1. Voronezhskiy sel'skokhozyaystvennyy institut, kafedra

organicheskoy khimii,
(Pectin) (Galacturonic acid) (Colorimetry)
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GAPONENKOV, T. K.3 PROTSENKO, Z, I,

C e

Reaction of galacturonic and pectic acids with aluminum salts,

- 1
Izv., vys. ucheb, 2av.; pishch, tekh. no.5.4?§[f§A 123;.0)

1. Voronezhskly sel'skokhosyaystvennyy institut, kefedra
organicheakoy Xhimid,

(Aluminum salts) (Gelacturonic acids)
’ (Pectic acids)
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GAPONENKOV, T.K.; PROTSENKO, 2.I.

Pectic substances and their role in plants, Bot. zhur.
47 n0.10:1488=1493 0 '€2.

tut
ezhskiy sel!skokhozyaystvennyy institut.
1. Voron 7 (Pectic gubstances)

(MIRA 15:12)

TETEI I o T e T T
SR RS TS ISR § sonioy

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6

SHEIRR IS TR

} GAPONENKOV, T.X., prof.; PROTSRNKO, Z..I.
Pectin, Priroda 52 no.2:1100-101 63,

1, Voronezhskiy sel'skokhozyaystvennyy institut,
(Pectin)
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GAPONENKOV, T.K.; SHATSMAN, L.I.

P s

i hod, Zhur.
Dstermination of uronic acids by a colorimetric method, ‘
prikl, khim, 37 no.2:462-464 F '64. (MIRA 17:9)

1, Voronezhskiy sel'skokhozyaystvennyy institut,

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6

AR

| FRARCHERCSRE R

GAPONENKOY, T.XK.; SUATSMAN, L.1. ,
o 12:84-88 S
(MIRA 18:2) -

: b Pochvovedenie no.
Alurinum-urcnide complezee of solls,

0 ‘éh.

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6
R st e Rt Rl T e sy ] s g ?ﬁm&&mm‘fmﬁ*ﬁw

LREENT? DRSS

GARQUGY |, . .8,
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(MIRA 17:7)
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GAPONOV, A.P.

Showers and maximum diurnal precipitation throughout the
eastern part of Kazakhstan, Vest. AN Kazakh, SSR 19 nc.l2:
75.80 D '63. (MIRA 17312)
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A. V. Gaponov, Physicotech Inst,

Gaponov proposes a dynsmic
machine which
and mech properties.“ He says
considered disregards all effects
satn.

ASE: 07/19/2001

USSR/Electricity - Machines, Electric
. M

CIA-RDP86-00513R00051431001

11 Peb 52

nA Dynamic Model of a Commutator Machine,”
Gortkiy StateU

"Dok Ak Nauk SSSR" Vol 82, o 5, pp TL9-T23

model of a comnutator
ngecurately shows {ts typical elec
the linear model
connected with
Sutmitted by Acad A. A. Aundronov 21 Nov 51.

23019
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Gaponov, A. V. Nonholonomic systems of S. A. Caplygin
and the theory of commutator electrical machinery.
> Doklady Akad. Nauk SSSR (N.S.) 87, 401-404 (1952).

(Russian)

The paper considers electric networks made up of three-
dimensional conductors [without capacitance?] in which
the current distribution is known (making for a finite
number of independent current parameters) and which have
a finite number of mechanical freedoms. Without proofs
and explanation of notations, the author claims that the
equations of motion and current distribution assume the
Lagrangian form, with Caplygin-type corrective terms if
commutators are present (in this case the electric constraints
are non-holonomic). The specialization of these equations
for an electric generator is indicated. A. W. Wundheiler.

(Unc‘;Lasss.fled 0
1o 8, Soptembor 1953y PP

ATICAL REVIEM
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aponov, A. V. On a dynamical model of the geneml?- !
eory-of—electrical_machines, - Doklady Akad. Nauk!:
i SSSR (N.S.) 89, 45-48 (1953). (Russian) . -
This sketchy paper applics the idcas of another one [samey .0
Doklady (N.S.) 87, 401-404 (1952); these Rev. 14, 825] -
to the “concrete” problem of an idealized, completely linear,!
clectrical “parent” machine whose stator and rotor arc,
represented by two infinitely long and infinitely thin coaxinli
cylindrical shells with distributed surface currents parallet
to their common axis (these currents represent those in the :
winding). The currents are assumed to be developable into t
Fouricr serics in the azimuths 8 and & on the stator and the !
rotor, both measured from axial planes fixed in the respec-} - = !
tive cylinders. The cocfficients of these suries are regarded i
as generalized velocities of a Lagrangian system with a
: countable number of freedoms (the Lagrangian is the sum} .-
! of the kinctic and magnetic encryyy). The validity of the|:
, . (infinitely many) Lagrange equations is assumed. If thej @ -
i rotor current is expressed in terms of the stator angle 8, they
]
{

'

Mathematioal Roviews
' * Yol. 14 MNo. 11

' Dec. 1953 . .
Mgthematical Physloe

6\‘—@ N2, Dee {3

cocfMicients of the expansion are recognized as nonholnnomic!
general velocities;, and the validity of the Boltanann-Hamel;
¢ crpations is claimed for them. The anthor clects to nsgzm‘@?r
the Whachine with & finite mumber of coils in e winding 5!
the Watesine of impiosiig infinitely many constraints 6a the
N Mnert " mackine, with a finite degree of trecdom resulting.
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These constraints are nonholonomic if there are commuta-
tors. One gets the impression that the anthor considers

postulating the validity of the cquations for the infinitely ]
many parameters of the “parent”’ mmachine logically prefer- p
able to Jdoing this for the finite number of parameters of the i S
“'constrained" machine. This scems the more strange that o

the parameters of the “parent’” machine are not even
L “normal” (separated), as is the case in the Raykigh method

: for vibrations of continuou. systems. Another steange re- l )
mark is thalG. Kron's "Iprimitive” network G finite number ] q
of disconuceted coils) s not acceptable as the "parent") :

. machine because it kacks " concrete physical meaning”, !

‘ — A8 Wendheiler (Chicago, 11.). {

B —————e R

; -5 |

’ 8- |

. 1

N 4

14

t) . i

G ietm mre biane - . . - - -~ e v
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- Gapounv, A, V. '
USSR/Technieal Fhysics - Theory of UHF Radio

- Card 1/1 o
_Authors Gaponov, A, V, a.nd Levin, M. L,
Title ;!:g:rding the ‘Eheory of thin antennas of endo-cscillators.
" Perlodical Dokl. AN SSSR 9%, 6, 1193 - 1196, 21 Apr 1954

Abstract A solution of the problem of excitation of thin antennas of an
endo-oscillator is ,;lvon. ‘

Institution’ seve

Submitted = 3 15 Feb 195
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mechanical gyste: silding
caeltheo of eIeetﬂ%l machif;.
ANdrOVIea ANGIOHOV[In
ndr - Aleksandroyid Andsonoy), ;[)p;
Nauk' SSSR, Mescow, 1955
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GAPONOV-GREKHOV, Andrey Viktorovich.

&r'kiy Polytechnic Inst imeni Zhdanov. Academic degree of Doctor
of Physical and Mathematical Sciences, based on his defense, 22
March 1955, in the Council of Leningrad Polytechnic Inst imeni
Kalinin, of his dissertation entitled: "Dynamic models of Electric
Machines presented in competing for the academic degree of Candidate
of Sciences and for the academic title of Docent for the chair:
"Radiotechnics.”

Academic degree: Doctor of Sciences
Academic title: Docent

S0: Decisions of VAK, List no. 15, 25 June 55, Byulleten' MVD SSSR,
No. 15, Aug 56, Moscow, pp. 5-24, Uncl. JPRS/NY-537
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QLEPERANTE

[ ,I" [ VNN 77 -
USSR/Physics - Antennas FD-3114
Card 1/1 Pub. 153 - 13/2k
Author : Gaponov, A. V.
B TS A e e
Title ¢ Theory of thin antennas in field resonators

Periodical : Zhur. tekh. fiz., 25, No 6 (June), 1955, 1069-108L

Abstract : The author considers the free oscillations of a field resonator within
which are situated thin metal antennas and in the walls of which are
cut thin slits. He obtains formulas for the natural frequencies and
the eigenfunctions of such a system, and also for the decrement of
damping and goodness of the resonator. He uses the obteined results
for solving the problem of the excitation of a field resonator by thin
antennas. Twelve references: e.g. G. V. Kisun'ko, Elektrodinamika
Polykh sistem VKAS, 1949; A. A. Samarskiy, DAN SSSR, 63, 661, 1948;
M, L. Levin and A. V. Gaponov, DAN SSSR, 95, 1193, 1954; A. I. Akhi-
yezer and G. fa. Lyubarskiy, ZhTF, 2k, 1697, 1954; V. B. Shteynshleger,
DAN SSSR, 65, No 5, 1949; Ya. N. Fel'd, "Principles of theory of slit
antennas,"” Sov. radio, 1948.

Institution

Submitted : November 11, 1954
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GQSR)PBysiés - Antéunus FD-3115
Card 1/1 Pub. 153 - 1kfoy
Author ¢ Gaponov, A. V.
WOSRATE TN .
Title ¢ Excitation of field resonator by thin antennas

Periodical ¢ Zhur. tekh, rig,, 25, No 6 (June), 1955, 10&-1099

Abstract ¢ The author solves the problem of the excitation of a thin resonator
by thin entennes ip the case where the current distribution ip the
entennas is pot given. 1In the solution he utilizes the principal
1ntegro-differential equations of the theory of thip antennas. He
claims that the most important Problem in the theory of antennas is
the finding of the currents established in antennas under the action
of given lateral currents and fields. The author thanks M. L. Levin
and M. A. Miller for discussions of problems. Five references: e.g.
M. A. Miller, v. N, Pobedonostsev, I. F. Belov, Uch. zap. GGU
[Scientific note of State Gorkiy University], 27, 13s, 1954,

Institution :

Submitteq ¢ November 11, 1954
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\VO-ZHIVOTOVBKIY, - D, M., GAPONOV -
“Avy. ond FLYAZIN, -V

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6"



APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6

521370- T el
uenca of Inhnmogenriden oa the /7[

zmmgﬂgn of ﬁmmﬁn.&uxs {
. in Perlodic Strm:turu.—-v 1, Bepal
g jﬁ%%w’hﬁwkhn@lf (Zv-.x‘x:-x‘: / jﬁ/ m
on, 1, o, 1, pp. 772-704) The

effect on the pro _p,)‘...uu_g_q,j,f em. waves of / l,L 4546

random xvhomogcnehm in (rammimon
*lings with periodic-profile guxdc surfaces is Lo
.. considerad . theorefically. wing_equivalent: ..
civeuits.. The treatmient leads to a difference - -
cquation of the second order” with random
" cocificlents which, s solved by pertubation
~ methods, Formql.}c are oblained for the
dispersion of the rci\: sction coefficient at the
_entrance to the Inhoitogenecns section of
. “the line. - Exampl considered include a
. comb dday linc ;m(s an lmcrchg,xml systeni.

e;‘m E: o]
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' éo O THE INTEGRAL EQUATICH FOR CURRENTS IN TR

AERIALS A R.V.G- no? and M.A Miller, |
[ : slan,
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! fgnored. Since an arbitrary tield can ba reprosonted as a fleld of

“introduction of l;cuum,_mgzneu: curreals does not appear N
- necassary,: ft is, bowever, & conventent expedient when caleulating : P
the impedance charactaristics of thesa aerlal '
! asrial under 10ad or for a finite conductivity
tangential components of the electric ard m

130607 * .
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Crpince, AV

USSR/Radiophysica - General Problems, I-1

Abst Journal: Referat Zhur «=Fizika, No 12, 1956, 35238
Author:t Gaponov, A, V,

et e e
Institution: None

Titlet Method of Superimposin
g Ideal Couplings in G
Electric Machines plings in General Theory of

Orig:':nal
Periodical: Uch. zap. Gor'kovsk. un-ta., 1956, 30, 1k42-158

Abstract; None
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AUTHORS: daponov » A+ V.o Hiller, Y. A. 56-1-44/56

TITLE: On the Potential Wells for Charged Particles ¢n a High-
-Frequency Electromagnetic Field (0 potentsial'nykh yamakh
dlya zaryazhennykh chastits v vysokoghastotnom elektro-
megnitnon pole)

PERIODICAL: Zhurnal Ekeperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 34, Nr 1, pp. 242-243 (USSR)

ABSTRACT: As is well-known there exist no absolute naxima and minima
of the potential in an electromagnetic field in solenoidal
domeins, which excludes tkhe possibility that a charged
particle remains in the state of stable equilibrium., Thie
fact also prevents the possibility of the logalization of a
particle, provided that under localization a state is under-
stood i which a particle with an energy staying below a
certain limit can leave a limited domain under no initial
conditions whatever. This atatement, however, does not apply
to the cnse of a high-fraquenqg electronagnetic field where
the particle (as shown here) can be lqculized, The authors
investig:te a particle with the chargSe e and with the mase

cerd 1/3 @ which moves in the outer electroma ncic field
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On the Potential Wells for Charged Particles in a i, h- 56-1-44/56
-Frequency Electromagnetic Field

E (T,t) = B(;)ei“t, R(ryt) = H(;)eimt. In nonrelativistic
approximation the equation of moti n reais ¥ = »B(F,t) +
+(y/e} [T {(F1t)], wheren = e/m apolies. At a sufficiently
high frequencyw« of the outer field the solutions of the
Just-menti-ned equation carn be represented in the form of

» sun of & function T (t)slowly varying (with regard to the
period of the oscillafions of the outer field) and of a
function ¥ (%) oscillating with the frequency . After
averaging %Je above-mentioned equation over the period of
$he high-frequency field the following Squation is obtained
for © /(t): ¥ (t) = -V?,(ﬁ = (9/2w)” |El °. By averaginz over
the tfno the Porce acting npon the particle becormes a
potential forcc, where the potential of the force is pro- !
portional to the square of the mo'ulus of the electric field
strenth and is not dependent on the sign of the charge,
There exists an infinite number of possitilities for the
construction of the potential wells for{P (?). The sinplest
of them is realized in the quasielectrostatic multipole
fields. In order to determine the nature of the motion of
the particle within the potential well, the authors
investigate the first integral of the last-mentioned

o m—
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On the Potential Wells for Charged Particles in a High-Frequency 56-1-44/56
Electromagnetic Field

—>
equations. When E = applies in the center of the potential
well, the perticles with an energy of = V_ are localized
within a certain domain on ®whose boundari€s the conditions
Lu? /> 1 ELD 2a(V /lv,l)1/2 are valid. It is also possible
to build up threedifensional potential wells of unidimensianal
and two-dimensional potential wells. There are 3 references,
2 of which are Slavic.

ASSOCIATION: Gor'kiy State University _ (Cor'kovskiy gosudarstvennyy
universitet)

SUBMITTED: Octobver 15, 1957

AVAITLABLE: Library of Congress
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

PRSI Te

Gaponov, A. V., Iiller, li. 4, S0V/56-34 -3-36/55

On the Use of Moving High-Frequency Potential Wells for the
Acceleration of Charged Particles (0b ibpol'zovanii dvizhush-
chikhsya vysokochastotnykh potentsial'nykh yam dlya uskoreniya
zaryazhennykh chastits)

Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 34, Nr 3, pp. 751-752 (USSR)

When using oscillations of different frequencies generally a

potential relief@(?o,t) changing with increasing time is ob-

tained. This way especially an accelerated motion of potential

wells can be realized and consequently charged particles local-

ized in such wells can be accelerated. The authors investigate

2 wave running in opposite directions (+z). ﬂé}h equal frequenc-
)

égs and amplitudes they form a standing wave E_(x,y,z)el™ ', where

E.(x,y,2) is a real function. The potential corresponding to
tgis field may give absolute minima. For the reason of a dis-
placement of the wotential wells on the z-axis the phase of one
of the oppositely running waves must be changed. The authors re-
strict themsslves to a non-relativistic motionbﬁal({GJo and ne-
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On the Use of Moving High-Frequency Potential Wells for the 'SO0¥/56-34-3-36/55
Acceleration of Charged Particles

glect the difference in the structure of the fields of
oppositg%y rung}ng wvaves. Then the expression.i?== Eo(x,y.z -
- v t)ellWt-28h) 15 ytained for the whole field, where 24h =
- h?al) - h(&p) holds, and where h(W) denotes the propagation
constant. The potential corresponding to this field has the
form Q n@o(x,y,z - v,t). The velocity v_ = ZAﬂ[h(al)-h(&éﬂ
of the displacement og the potential wells is propcrtional to
the difference of the frequencies of the oppositely running
waves so that the capture and the subsequent acceleration of
the partiicle can be realized by a change of the frequency of
the generator exciting one of these waves. When the velocity
Vo is relativistic the potential wells in the corresponding
supply system are a little deformed. However, the velocity of
their displacement also then satisfiec the last mentioned re-
lation. As the particle to be accelerated in the corresponding
supply system constantly oscillates with the frequency of the
external field the degree of efficiency of such an accelerator
is smaller than that of a normal linear accelerator. The here
discussed accelerators with high-frequency potential wells
have, however, alsc their advantages. First of all in the use
of transverse magnetic waves there is no necessity of an

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6"
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Acceleration of Charged Particles

ASSOCIATION:

SUBMITTED:

Card 3/3

additional focusing of the Particles in tha transverse crosg
section., As the capture and the acceleration of the rarticles

do not depend on the sign of their charge thisg principle cen
also be used for the acceleration of quasineutral plasma con-
centrations. After ell, waves with random phasze velocities
(sreater and smaller than light velocity) can be used. Therefore
also the usual smooth-walled weveguides can be uged ip place of
periodic structures, When an additional focusing nagnetic field
H, = const ig present in the acceler:tor also waves of the trans.
verse-eleciric type can be used., There are 2 references, 2 of
which are Soviet,

Gor'kovskiy gosudarstvennyy universitet (Gor'kiy State University)

llovember 25, 1957
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AUTHOR: _ Gaponov, A.V. S0V/141-2-3-16/26
TITLE: Excitation of a Transmission Line by a Non-rectilinear

Electron Beam 2l s

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 3, pp 443 ~ 449 (USSR)

ABSTRACT: The existence of a transverse component of velocity in

a beam of electrons causes the convection current in the
fixed system to have a non-sinusoidal density~-variation
with time. This considerably complicates the calculation
of interaction with even a monochromatic wave. It is thus
of interest to discover under what conditions the field
excited in the line by the beam can be represented by the
superposition of monochromatic normal waves and to express
the amplitudes of these components in terms of beam
parameters. A strict solution would use "waveguide
equations" but for simplicity the quasi-state approximation
will first be used. The line and beam are shown in Figure 1,
where it is assumed that the transverse dimension of the
line, d , and the fundamental wavelength in it, RB . are

Card 1/3
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so small that the electric field can be calculated from

the potential in Eq (1). The “"telegraph equations",

Eqs (2), become an inhomogeneous wave equation in voltage
after elimination of the current term, i.e. Eq (4). It
follows that a monochromatic wave will be excited in the
system if the space charge M(z,t) is a sinuscidal function
of time. This is not generally so but in the majority of
practical cases the wave amplitude is such that the field
die to space charge can be neglected as a first approximation.
However, starting from Eq (3), integrating with respect to
time under the integral sign and using the continuity
conditions, M(z,t) may be easily expressed through the
longitudinal and transverse components of current density
in the beam, Eq (6). For a thin beam this simplifies to

Eq (7). The wave equation may now be written as Eq (9).

The result may be generalised for any cylindrical structure
using the "waveguide equations". Eq (16) gives the ampli~
tudes of the normal waves, while Eq (19) is a similar
expression in terms of electron position. bk//
There are 1 figure and 4 Soviet references.
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ASSOCIATION: '
N&or'i:3;§g;vat§lwskiy radiofizicheskiy institet yeq
universiteta (Radi ‘o - Cooped
—_— of Ga'kiy University) » (Radiophysics Research Instituz
SUBMITTED: May 17, 1959 4/"/
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TITLE: ‘E;: Interaction of Non-rectilinear Electron Beams with
Electromagnetic ngggfin Tgansmissign Lingqys

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
~ 1959, Vol 2, Nr 3, PP 450 - 462 (USSR)

ABSTRACT: It is usually assumed that in the absence of the high-
frequency field the electron trajectories are rectilinear.
It is known that static modulation of the beam velocity
causes essentially different effects when interaction takes
place. By using one of the fast .spatial harmonics of the
beam it is possible to have interaction with an undelayed
waveguide mode. A periodic structure may still be used, mnot
for delaying the wave but for modulating the electromn beam.
Careful focusing is also necessary. There is, therefore, a
practical advantage in considering an alternative form of
beam modulation not requiring an intricate periodic.
structure. The most convenient method is the use of a
uniform, constant magnetic field. The analysis is based on
formulae derived in the authort's paper published in this

Card 1/ issue (Ref 6). If the high-frequency field is considered

as a perturbation, the solution to the equation of motion s
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Waves in Transmission Lines

can be expanded as a series and the first approximatioer
is given by Eq (26). The latter applies to two classes of
system. The first has a non-uniform periodic electrostatic
! field along the z-axis and zero magnetic field; it has
been studied in Rafs 4, 5. The second has uniform static
fields and , in a particular case, Zero electric field. The
spatial modulation is achieved by the beam being trochoidal
or helical. The perturbation equation for the arrangement
of Figure 1 is Eq (6), having the solutiom, Eq (10). The
most general solution, however, is the sum of this and the
solution to Eq (6) as a homogeneous equation. For a thin
helical beam, EqQ (10) becomes (10a). To obtain the
dispersion equation for the general case of crossed electric
and magnetic fields the results derived earlier (Ref 6) are
used, Only the most interesting practical case, of feeble
currents, is treated since it is then only necessary to take
into account: interaction of the slectron beam with the
synchronised normal wave. The dispersion equation for a
Card 2/4 trochoidal beam is Eg (19); the result for a helical beam

I
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Waves in Transmission Lines

is of the same form. Compared with the corresponding
formula for an ordinary travelling wave tube the only
difference is the numerical value of the interaction
impedance X . Amplification and generation is possible
in associati®n with waves in smooth-walled guides. This
is referred to as Type O interaction and requirc: nen-zero

coefficients G . If, however, G = 0 , the mode of
xXm Xm

interaction is different, called Type M and the dispersion
equation is Eq (20). In spite of the formal similarity
between the results for helical and trochoidal beams the
mechanism of interaction is essentially different. The
following examples are described in detail:
1) a helical beam directed along a magnetic field in the
field of a slow TM wave;
2) a helical beam with an undelayed TE wave;
3) a trochoidal beam in crossed electric and magnetic
fields in the field of a slow TM wave; !
k) a trochoidal beam with an undelayed TE wave.

Card 3/4 In the majority of cases, Type M intoraction is not as V(/

1
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w
Type "O" Interaction in Systems With Centrifugal
Focusing

Tzvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 5, pp 831 - 833 (USSR)

Previous studies have dealt with interactions between

an electron beam and either a longitudinal magnetic

field or crossed electric and magnetic fields. Electron
motion in a centrifugal electrostatic field is described
by Eq (1). Using the method of perturbations the
effective electric field is Eq (2) and the component
vectors are Eq (3). For a sufficiently yeak electron L%/
beam the resonance condition for interaction with ome

of the normal waves is Eq (4) and an approximate dis-
persion equation is Eq (5). If the conditiorms of Eq (3)
are now satisfied the type "O" interaction in a centri-
fugal field is Eq (6). Two examples are now evaluated:s
in the first a coaxial transmission line has a negligibly
small inner conductor with a positive potential with
respect to the outer tube and a spiral beam interacts
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AUTHOR: Gaponov, A.V.
TITLE: ~Tetter to the Editor

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 5, pp 836 - 837 (USSR)

ABSTRACT: In the author's article "Interaction of Non-rectilinear
Electron Streagg ith Electromagnetic Waves in Trans-

mission Lines™ -"in this journal, 1959, Vol 2, Nr 3,

P 450, the propagation of waves was considered in waveguide
systems threaded by spiral or trochoidal beams. In

deriving the dispersion equation a non-relativistic »(/

expression was used for particle motion in the beam.
A subsequent examination of the relativistic correction
shows that while the interaction mechanism is not
essentially changed there is the possibility of an effect
connected with the azimuthal bunching of particles rotating
in a constant magnetic field. The dispersion equation
describing a type "O" interaction is Eq (1), where B is
the electron velocity normalized to that of light. The
detailed modifications to the previous article are small
Cardl/2 and are given.
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vV.v. Zheleznyakov is thanked for drawing attention to J(

the need for the correction.
There is 1 Soviet reference.
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A.M. Belyantsev, A,V, Gaponov, Y.V, Zagryadskiy

A Delay System of the "Counter-Stub" Type for Travelling-
Wave Amplifiers (Zamedlyayushchaya sistema tipa
"Wstrechnyye shiyri" dlya usiliteley s begushchey volnoy)

PERIODICAL: Radiotekhnika i Elektronika, Vol L, Nr 3, 1959,

ABSTRACT:

Card 1/5

PP 505-516 (USSR)

The possibility of employing a counter-stub system (of the
type illustrated in Fig 1) was mentioned by Fletcher in
1952 (Ref 1), Here the problem is investigated in Some
detail. It is assumed that a counter-stub system of the
type shown in Fig 1 can be represented by means of an
equivalent circuit which consists of a parallel-conductor
transmission line with capacitances connected across the
line at spacings 1. The circuit is shown in Fig 3.

The scattering equation of the system is given bys

+ —~r
cos ¢ = cos kl 1+9.9__c‘:‘. ._..IEC.E
201 ZCl

where k is the wave number, 1 is the length of the
stubs, C, and T, are the capacitances between the

sin k1, (1)
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A Delay System of the "Counter-Stub" Type for fravelling-Wave
Amplifiers
stubs and the "base", respectively; C; is the
capacitance between neighbouring stubs (per unit length);
JoCp = jBp is the equivalent capacitance of a node. Tke
above circuit does not take into account the cross-
coupling capacitances of the system, If these capaci-
tances are taken into account., the equivalent circuit
becomes more complicated and is in the form of the diagram .
shown in Fig 4%, For this case the characteristic equation )
of the system is given by:

mg? - o
Ch + It C,, sin® =
tg2 KL = M= 2 (2)
2 m+1L <
Co + & Z'Cnsin2 L(p+m)
n=} 2

where Cj 1s the capacitance (per unit length) bestween the

stubs which are situated at distances nD/2 from sach
Card 2/5 other. The summation in Eq (2) is carried out up to ths

values of n such that the ersss-coupling capacitances
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Amplifiers
become negligible. For the counter-stub system in which
the "hairpins" are displaced vertically (see Fig 2) or
with "hairpins" whose teeth have different cross-sections
(see Fig 5), the scattering equation is given by Eq (4),
The meaning of the various symbols in Eq (%) should be
clear from Fig 5, The scattering curves for two different
Systems with displaced and differing "hairpins" are shown
in Figs 6 and 7. Fig 6 corresponds to the system with
similar but displaced "hairpins"; curves (1) and (3) of
the figure are corroborated by some experimental points.
Fig 7 illustrates a system in which the "hairpins" have
different cross-sections. It was found that a decrease in
the scattering and an increase in the transmission band- -
Yidth of the system could he obtained, if one of the
"hairpins" was removed (screened) from the "basa®,
Examples of such systems are illustrated by the scattering
curves of Fig 8. The relative magnitude of the electric
field in a counter-stub System can be represented by the
So-~called interaction impedance or coupling impedance.

Card 3/5 Thig is defined by:
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g = Fe B3 6)
af 2n2 P

where B} and .Bg are the spatial harmonics of the

electric field component; which interact with the electron
beam of the system; by is the propagation constant of
the m-th harmonic, while P is the power carried by the
wave, The coupling impedancz of the circuit shown in
Fig 3 is given by Eq (10'), where the first term is
defined by Eq (10"), The coupling impedance of the
System shown in Fig 7, :ir which the first fundamental
harmonic is "separated®, is given by Eq (14'). On the
other hand, in the systems where the "hairpins" are dis-
Placed in the horizontal plane, the impedance is also
given by Eq (14'), except that the amplitude is represen-
ted by Eq (15). The amplitudes of the coupling impesdance
for the first harmonic of the system shown in Fig 7 is
Card 4/5 1llustrated in Fig 10, Fig 11 shows the coupling
impedance of a system with horizontally displaced 2
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A Delay System of the "Counter-Stub" Type for lravelling-Wave

Amplifiers
"hairpins", The coupling impedance of lhe system was also
measured experimentally, and the result: are shown by the
lower curve of Fig 12; the upper curve of Fig 12 was
calculated; this is in poor agreement with the experi-
mental data which is not surprising since Eqs (13) and
(14%) should be regarded as comparatively rough approxi-
mations. On the basis of the above analysis, it is
concluded that the counter-stub systems vith separated
fundamental waves can be successfully er)loyed in
travelling-wave amplifiers operating at :m wavelengths.,
The method of evaluating the dispersion sharacteristies
proposed by the author is comparatively iimple and is
sufficiently accurate for most practical applications,

Card 5/5 There are 12 figures and 5 references, 2 of which are
English, 2 Soviet and 1 French,
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Gaponov, A. V., Miller, M. A,

B e L R

Letter to the Editor., A Reply to the Lettes Weittben by

B. V. Braude on the Subject of a Paper by tae Authors, Entitled
"On Integration of an Equation for Currents i{n the Theory of
Metallic Antennae"

Zhurnal tekhnicheskoy fizikl, 1959, Vol 29, Nr 10, p 1291 (USSR)

In their reply to the letter by Braudc, B. '., the authors of
the paper state that apparently Braude, B, V., somewhat modified
his original views with which the authors did not, agree and which
were erroneous. There are 2 Soviet veforendces,
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AUTHORS:: Gaponov, 4. V., Freydman, ¢, I, ]
TITLE: On Electromagnetic Shock Waves in Perrites (0% udarnykh

elektromagnitnykh volnakh v ferritakh)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 3, pp 957 - 958 (UssR)

ABSTRACT: In the present "Letter to the Editorn the authors investigate
the propagation of pPlane homogeneousg electronagnetic waves
in a mediym for the case in which induction and field
strength % of the magnetic field are in nonlinear connectian,
The medium ig assumed to be isotropic and that B=B(H),
k() =B/)E. Basing upon the Maxwell (Maksvell)equation
and its partial solutions, the authors in the following
investigate the boundary conditions holding for the field
on botk sides of the discontinuity, and subject the front

ﬁed up to saturation point by a homogeneous magnetic field

Card 1/3 o ! Which is longitudinal with respect to the direction
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On Electromagnetic Shock Waves in Ferrites SOV/56-56-3-65/71

of propagation of the wave. For the connection of N
(magnetization) and B (zyt) it holds that

b 4 -2 :

Wt = y[ﬁ,'ﬁ + HO]-,\ u [ﬁ[_ﬁ, j: Ho]] (3)
(y= magnetomechanical ratio for the electron apin, )\-1/%-
relaxation frequency). Further, the case 'I‘>>'t'° is subjected

to a short investigation, As it is found iapossible to
write down a general solution of the laxwell equation in
consideration of (3), the

dealing with the case of a steady plane shock wave. For thig
case it is easy to integrate the equetion. Thelresult showg
that W rotates p rection of Propagation of the
wave z (precision angle ¥) with the velocity m=%£/at’

W=y H;cos 8/sing' - (H°-4nm cos 0)} (0 = the anglé between

¥ and 3z, the primed quantities denote values at a great

distance from the vave front, i.e. at » —

pPressions are further given for the time #idth of the shock

wave front and the special cases of strong and weak shock
Card 2/3 vaves are described ip short. There are 4 Soviet references.

10010-6"
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AUTHORS : ‘ﬁgponov, A.V. and Freydman, G.I. \
TITLE: On the Theory of Electromagnetic Shock aves"’in

Non~Linear Media

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1960, vol 3, Nr 1, pp 79-88 (UssR)

ABSTRACT: The propagation of electromagnetic waves in ferrites and
ferroelectrics is usually discussed in terms of the linear
approximation, The present paper gives a detailed
discussion of the propagation of plane uniform
electromagnetic waves in non-linear media, ie media in
which the magnetic induction B depends non-linearly
on H. The paper is divided into the following sections.
l. Simple waves in a non-linear isotropic uniform
medium,. Production of dlscontinuities.

2. Conditions on the Discontinuity Surface,

3. Structure of the shock wave\front°

4, Effect of the finite ctonductivity of the medium,

The Maxwell equations are written down in the form given

Card 1/5 by Eq (1) and (2); the relation between D and ¢ is

I
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Card 2/5

assumed to be linear. Special solutions of these
equations can then be shown to be given by Eq (3)

where ¢ is the velocity of light in vacuum,

k(H) = dB/dH and f(§) and £1(§) are arbitrary

functions determined by the boundary conditions,

Eq (3) describes travelling waves such that each point

on the wave profile moves with a velocity which depends

on the magnetic field at that point, If the

Permeability decreases with the magnetic field, then

those points on the profile at which the numerical
magnitude of the magnetic field is large will move with

a large velocity, Consequently, whenever the magnetic
field increases (in its absolute magnitude) in a direction
opposite to the direction of propagation, the slope of

the front will increase until the continuity of the

field vector breaks down (Fig 1). If u 1is not a
monotonic function of H, the situation is much more
complicated. The boundary conditions on the moving

shock wave-front are obtained by assuming that its Lr//
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velocity changes slowly in the case of a plane wave.

The boundary conditions are given by Eq (6) and (6a).
It-is shown that if the discontinuity in the travelling
wave is a weak one, then the behaviour of the travelling
wave can be discussed in terms of the special solution
given by Eq (3) and the boundary conditions given by

Eq (6a). The problem is thus reduced to the determination
of the position of the discontinuity in a simple wave,
Weak shock waves can only exist for a limited time. In
order to discuss the structure of the front of an
electromagnetic shock wave, the relation between B

and H and D and E must be known. In the present
paper a simple case of a plane uniform wave propagated
in ferrite magnetized to saturation by longitudinal
uniform magnetic field is considered. If one neglects

internal fields, then the connection between the .
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magnetization and the magnetic field strength 1is
given by Eq (14) (Ref 7). The structure of the

front of the electromagnetic shock wave, ie the
solution of Maxwell’s equations subject to Eq (14),
cannot be carried out in a general form. However,
the present paper succeeds in deriving the corresponding
solutions for a stationary plane shock wave. It is
shown that the frequency of

field components in the region of the front of the
shock wave depends mainly on the magnitude of the
magnetic field in the wave, The length of the front
is reduced as the magnetic field increases, The
character of the structure of the front of the shock
wave is determined only by the properties of the
medium, There are 4 figures and 12 references, 10 of
which are Soviet, 1 English and 1 French.
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AUTHORS : Bokov, V.M. and Gaponov. A,
TITLE; Theory of a Travelling-wave Strophotron

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1960, Vol. 3, No. 5, pp. 826 - 836

TEXT3 The so-called strophotron (Refs. 4, 5) is an example
of a system with anharmonically excited oscillations, which
employs the electrons oscillating in an electrostatic
potential well along a stronguniform magnetic field, A
simple model of a strophotron (described in Ref, &) is
illustrated in Fig., 1, where an oscillatory circuit can be
connected to any pair of electrodes, Such a device can be
used as the high~frequency oscillator or a regenerative
amplifier. Another type of strophotron based on a different
type of electrostatic potential well is illustrated in

Fig, 2; this is a coaxial strophotron (Ref, 5). In the
following the strophotrons of the above type are investigated
but it is assumed that the electrons interact with a

travelling electromagnetic wave. In the derivation of the
Card 1/8
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Theory of a Travelling-wave Strophotron

principal equations it is assumed that: the beam current
is small, the length of the interaction space is
comparatively large and that the interaction takes place
with only one synchronous wave. The motion of an electron
in a two-dimensional potential well in the presence of a
constant magnetic field H is described by the following
nonrelativistic equation: °

- |
- -, +E_)--[t &10*“.,] (1)
Cc
where E_ and H _ are the high-frequency electric and
magnetic fields. go is the electrostatic field having
components on and Eoy 5 e is the charge of an electron;,
mo is its rest mass and g = e/mo » If the motion along

the axis =z is uniform and if the high-frequency field can be
Card 2/8
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Theory of a Travelling-wave Strophotron

regarded as a perturbation the solution of Eq. (1) can be
in the form of:
1 1)
£=z2+ 50(x + x( ))g \x( éil X \ (2).
The zero approximation of the electron motion can be described
by Egqs. (3). where the function Ex changes its sign at

X = 0 . The solution of the first of these equations
corresponding to the real initial conditions and being a
periodic function of t with a period TE = 2ﬂ7mE is

assumed to be in the form of Eq. (4). The derivative of this

is given by Eq. (4.8). The equation for the first approximation
is obtained by substituting Eq. (2) into Eq. (1) and is in

the form of Eq. (5). where @(x) = q(aEx/ax) . and

E_ 1is the x-component of the high-frequency electric field.
The general solution of this homogeneous equation should be
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Theory of a Travelling-wave Strophotron

in the form of Eq. (6), where af{c) 1is a periodic function
of time, C1 and C2 are arbitrary constants and M

is the so-called parameter of non-isochronism, which is d
proportional to the derivative of the oscillation: frequency
Wp With respect to the oscillator energy ¥6 . The parameter

of non-isochronism M is expressed by Eq. (7). If it is
assumed that the high-frequency field in the interaction
space is in the form of a plane nonhomogeneous wave, the
solution of Eq. (5) is approximately given by Eq. (10),
where Uo is the velocity corresponding to the drift

velocity v, and Vo is the amplitude of the plane wave,

On the other hand, the amplitude of the synchronous wave
excited in the system by the electron beam is expressed by

Eq. (11), where I° is the beam current, N is a normalising
coefficient and T = z/vo is the transit time of an electron
Card 4/8
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Theory of a Travelling-wave Strophotron

to the cross-section z . By substituting Eq. (10) into
Eq. (11) and integrating it with respect to t , the
following scattering equation is obtained;

I h

6(6 - 8)2 = - CZ = - =2 5
.. 2U a.h
o 1

M {Gmlz (12)
N

o o

-1
where only the resonance terms of the order [6(6 - q)zl

are considered. This equation determines the correction
factors to the propagation constants 6ho = h - ho « Egq. (12)

is analogous in fo-m to the dispersion equation of the normal
travelling-wave tucve of the type "O", If the relativistic
effects in the tube are taken into account; the equation of

the first approximation is in the form of Eq. (13), where

X(t) is the solution of the zero approximation, The parameter
of non-isochronism in this case is given by Eq. (14). The
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Theory of a Travelling-wave Strophotron

Scattering equation is now similar to Eq. (12) except that
M is replaced by the expression of Eq. (14). When the
electron oscillations in the potential well can be regarded
as being harmonic and the parameter M is small, it is
necessary to introduce the resonant components of the order

-1 . . . .
(6 - €) 7 ., In this case, the scattering equation is in the
form of Eq. (15). This can further be written as Eq. (16),

For strong currents, Eq. (16) is approximately expressed by

Eq. (16a), This represents the so-called "M" type of oscillator
systems. Such systems give the possibility of generating
electromagnetic oscillations, this being due to the presence

of complex roots in Eq. (l6a)., The amplification coefficient

of such systems is determined by the imaginary component of

the correction factor 6 ., Its dependence on current is
illustrated in Fig, 4. .The above formulae are used to analyse

a coaxial strophotron with a travelling wave., It is shown

that the gain of this system for the direct wave in the
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absence of absorption is given by:
G = - 9.54 + 47.3 cL/A

where C 1is defined by Eq. (18) and L is the length of
the system, A graph of C as a function of a/b (Fig. 2)
is given in Fig. 5. The above interaction mechanism is
dependent on the self-phasing of the particles in the field,
However; if the beam passes in the vicinity of the wall of
& transmission line, the situation is different. The
mechanism of the interaction of nonlinear beams with electro-
magnetic waves can be analysed on the basis of the results
obtained by V.M, Bokov (Ref. 11), 1In this case, the first
approximation can be written in the form of Eq. (19), where
T(z) is a slowly changing function of =z ., By analysing
this equation it is found that for a beam with uniformly
distributed current; the gain is expressed by the third
equation on p, 835, where jo is the current density.
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There are 6 figures and 12 references; 3 English and
9 Soviet; one of the Soviet references is translated
from English,
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TITLE: Interaction Between a Trochoidal Electron Beam
and Electromagnetic Waves in a Rectangular Waveguide

PERIODICAL; Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1960, Vol. 3, No. 6, pp. 1033—1041_1

TEXT: A detailed analysis of the interaction between a
trochoidal clectron beam and electromagnetic waves in a
rectangular waveguide with three ideally conducting walls and
"one" impedance wall is presented. A suftficiently weak
electron beam ,Ainteracts effectively with one of the normal
waves in a transmission line or waveguide only under the
condition that ho(l + g) = he +, n'.hH or:

me .
w = (1) \%
(1 + e)v“/%v -1 N A
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vhere m =0, + 1, # 2, ,.. |°\ K1 and h_ = w/v(q(.?) is the

propagation constant of the corresponding normal wave in a
"cold" waveguide; M EO/B° is the drift'velocity of the

electrons moving along a trochoid and having an oscillation
amplitude a in crossed fieclds Eo and Bo H

he = m/ﬁl' hH ='”H/V“t Wy = (e/m)Bo = qBo which is the

gyromagnetic frequency. If the condition of synchronism
given by Eq. (1) is fulfilled, the scattering equation for the
correction of the order 6§ = (h - ho)/ho for the Propagation

constant of the electromagnetic wave in the waveguide for
Comparatively weal signals (without taking into account the
space charge) is in the form (Refs. 2, 5): L

_ B
Ey=} 2 . = 0 . .
y = hycos(x,x) ch(ry); H, iz, .cos(x,,x) ch(ry); ) (3)

 Rax,
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where Io is the beam current,
0 = vﬁ/Zq is the voltage corresponding to the drift

velocity,
ﬁl_— v‘/c (where ¢ is the velocity of light,
R . 1 loci
v, 1is the transverse electron velocity),

pr, Gyp' Gz are the Fourier coefficients of the
high-frequency Lorenz force acting on
an electron moving along a stationary
trajectory in the field of a non-
perturbed normal wave,
N is the normalising coefficient of this wave,
Eq. (2) is used to analyse the interaction between the
H -wave in a smooth-walled rectangular wave with the
0l
electron beam and its interaction with a non-symmetrical wave /
in a comb-type (periodic) waveguide. The interaction between O%
the electron beam and a symmetrical wave in a comb-type strip
waveguide is also investigated; the following special cases in
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the above type of interaction are considered: a magnetron /
amplifier with a trochoidal beam; interaction with a fast V%

electromagnetic wave and interaction with a slow electro-
magnetic wave, The problem was also investigated experimentally
on two specially constructed models, provided with comb-type
delay systems. Such a system is illustratcd in Fig. 4%; this
consists of: 1 - a comb-type anode; 2 - cathode;

3 - focusing electrode; & - electron beam and 5 - a cathode
plate, Both models were designed for the 3-cm operating range.
The results of the experiments are in good agreement with the
calculated data and indicate that for the electrons rotating
in a constant magnetic field both mechanisms of interaction

of the type "O", i.e, the self-phasing and the spatial de-
bunching, are equally effective and can be employed in micro-

wave amplifiers and osciliators, There are U figures and
11 references: 10 Soviet and 1 non-Soviet.
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AUTHOR: Gaponov, A, V,
TITLE: The Instability of a System of Excited Oscillators With

Respect to Bleotromagnetic Disturbances

PERIODICAL: Zhurnal eksperimental'ncy i teoreticheskoy fiziki; 1960,
Vol. 39, No. 2(8), pp. 326-331

TEXT: A current of charged partioleJqlhich moves rectilinearly and unifom-

ly (velocity v) is Instable with raspest to electiromagnetic disturbances

if v is greater than the velocity of light in the surrounding medium o ,
Classically, this instability is considered to be the consequence of a"
grouping (autophasing) of particles in the electromagnetic wave field; _Lk/’
these waves propagate in the Cherenkov cone; the clusters produce co-

herent Cherenkov radiation, Analogous instabilities may be observed also

in ourrents of excited electric oscillators, with the only differensce that

hers a coherent radiation is emitted alsgc if v ¢ 0, In the present paper,

the autnor discussss the possible mschanisms of the autophasing of ex-
cited oscillaters in a radiation field leading to instability of the
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The Instability of a System of Excited Oscillators 8/056/60/039/00219044
With Respect to Electromagnetic Disturbances B006/B056

syatem with respect to electromagnetic disturbances. The at tempt is made

tc 2xplain these instabilities both classically and quantum-~theoretically,

For this purpose, a current of excited osci1llators 18 investigated. shere

each ogcillator is assumed to ba a ¢harged particls oscillating freely

in a reference system at the fregnency a)ou At the instant tc‘ the oso0il.- éik/
lation amplitudes of all particles are assumed to be equal, Sc thai the
macTosoopic current vanishes, and no electromagnetic ra iaticn cosurs,

By means of an slectromagnetic disturbance of the form o o(r)eiot

B - K(?)el0‘ the motion of the oscillators is disturbed, and a variable
polarization current eccurs. First, the case of a harmonic oscillator is
briefly discussed; the grouping of excitad osciliasers acserding toc phases
wvhich is necessary for instability; is pessible only if <the motion o ths
oscillators in the »xternal field obeys nonlinear equaticns. For an ap-
harmonic oscillatsr’ in weak external Tield; two different phasing meohar-
iems are pouasible- ')"A phase grouping" of the anharmoniz osciilators, and
2) A spatial grovcing of the moving oscillators in an inhomegenaous field.
Beth cases are trzatad. and the mathematical results are discussed. Tha
instablility of such a system may be explained classically. and 1z net
related witn pure quantum affects} naveriheless. a quAantum.-necratical
Card 2/3
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Disturbances

interpretaticn is of interest as shown by the author in the last part of
this paper. Two possibilities are discussed on the basis of the most simple
idealized system: a) The instability of the system of anharmonie oscilla~
tors is related with a difference in the spacings of their energy speotra.
b) The displacement of a moving excited oscillator in an inhomogeneous
a@looiric field is connected with a recoil in t%he emission (cr absorption)

of a photon. The author finally thanks V. L. Ginzburg and V. M, Fayn for
discsussions, V, I, Gayduk is mentioned., There are 18 references: 16

Scviet; 1 US, and 1 Swedish. . b><,
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TITLE: Nelativistic scattering euquation for the waveguide
systoms with helical and trochoidal electron beans

PEXICDITAL: Izvestiya vysshikh uchiebnyl:hi savedeniy,
Radiofizika, 1961, v. L, no. 3, pp. 547 - 559
TEXT: The results premted in this work were reported in

a paper read at the 13th General Assembly of URSI in
Sentember, 1960. ’

tfhen considering the interaction of clectrons and electro-
masnetic field, it i3 often necessary to introduce the
relativistic corrcctions into the scattering cquations of the
systoms which operate with helicol or trochoidal electron
beams (Ref. 1 - this jourmal, &, k&L, 1959 and 2, h50, 1959,
Ref. 4 - .. Pantell, Proc. of the Symp. on millimetre waves,
Politechn. Press, Broolilyu, Neow Yorl:, 1059, and Ref. 5 -

the author - this journal, 2, 836, 1959). This worl: is
concerned with the derivation of the relativistic scattering
equation for this type of system; the eeuation is derived
Card 1/10
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by

under the usual assumption that the electron concentration

is small and that the signals are comparatively weak. The

probleci of cicitation of a wvaveguide by & thin non-

rectilinear electvn beam was considered in Ref. 1 and the

final formulac from that work are used. The Fourier L,f/
components for the field encited in a waveguide can be written

in the form of a sum of normal waves:

E.= S (VIEF + V. E) = 2 (ju2) 2y
5 m
Ho= X (VIH; + ViH7), (1)
R
. + =ik __=z + + ;i‘.:os:&
where Ec = o e and H_ = h ¢ arc the

intensities of the electric and magnetic fields of the normal
waves at the frequency w , respectively, go is the unit

vector of the axis =z , which is parallel to the axis of the
waveguide and im is the Fourier comnaent of the current
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density j(t) \ j,e dw . The auplitudes of the normal

-

+ : . ; '
wvaves V= can be calculated if the equation of the clectron
~

bean which excites the waveguide is written in a parametric
form r = r(s, t) and the expression for V_ is integrated
- bE]

with respect to the transit time ' (i.c, integrated along the
.electron trajectories). It can also be assumed that the
clectrons in the beam undergo snall harmonic deviations at the

\
frequency w 'so that L/T/
r=r,:) + r.) e’ (ir 1 <Dy .

=@ Fam@ e ()

wihere r, 1is the stationary value of . The amplitudes

can thus be written as:
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)

. L. . '
Vi =+ '1:’ L ‘ rl---l(lx !ru("”] ds -
4'\_‘ R
"0
e
] e+ o) wd £ r(,(-.n},
2!
v
1,2 it tin "I eS| ding to the start
are transit times corresponding; to tine fs
(o] . R
and termination of the beam,

is the DC component of tho beam current,

viiere
I

N is the normalising factor and

is the electron velocity in a non-perturbed beaii.

v, ()
force, which is defined

The quantity E% is the Lorentz

+
G—
25 = E_+
s = Eg
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