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is obtained. The necessary and suff;cient condition of stability of the
distribution function f (u) is given by the fact that the roots of (13)

must not lie in the upper semiplane. If s is real, the real and the
imeginary part of the funotion GH(s) is given by

s e & T '+.. wa LD
necn(s)=-cos'e§ ﬂ‘l—“—-t-’él,f i @ in ——_—:%’;|d"

.-_I_m Cx (3) ?ﬂCOS' Qﬂ(s)_-%a"" g §. f;(u) du.

i s~y cl
In this case the distribution function is stable if for all values s for
which Im GH’(a) = 0 the real part GH(a) is negative. An even distridbution

function is stable if it has a single maximum (for n=0).

§° l;(u)du+::ni 50§°_d_u_~d[r,(u)] X, (17)

U—3s

u—sdu | g=3
-} ~0 .
is obtained for the dispersion equation for high-fregquency plasma OZ
oscillations where f (u is the initial funotion of the electron distribu-
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tion and 6 the angle between ¥ and . The stability condition of the
distribution funotion £ (u) is obteined in the form

[

T I L
= § ’,:—-'ﬁ’_"%c“”:(“l)<0. ' (18)
where u, are the ;r‘;?tvg of _ep_’;uation _ ‘ ) o
Co e o G , o : (
folsp +m2;'.°°5°§m;:,7dl¢=0. <0, b)

The authors thank K. N. Stepanov and A. B. Kitsenko for valueble advice
and assistance, L. D. Landeu and M. A. Leontovich for discussion.

Ya. Faynberg and B. Ya. Levin are mentioned. There are 10 references:
6 Soviet-bloc and 4 non-Soviet-bloc. The four references to English-
language publications read as follows: F,Berz.Proc.Phys.800.,B69, 939,
1956; P. D. Noerdlinger. Phys.Rev.,118,879,1960; O.Penrose.Phys.Fluids,
3,258,1960; P.L.Auer.Phys.Rev.Lett.,1,411,1958.
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S X AUTHORS: ' 'Akhiyezer, A. 1. » KiteenRO’ A. B. ', Stepanov, Ko N. _ -
.TITLE: Interéotipn botween charged partiole currents and
: : . - low~freguenoy plasme osoillations —

-~ PERIODICAL:  Zhurnal eksperimontal'noy i teoreticheskoy fizilki, v. 48, !
: no. 6, 1961, 1866-1870 . ‘
- TEXT: The authors deal with the interaotion between 8 compensated beam
of charged particles and the low-frequency osciliations of a plasma
~(mainly with the magneto-acoustic waves and the Alfvin waves) in &
constant field in parallel direction to the beam and in the absence of -
collisions. If the plasma is rarefied to such an _extent'that the . !
frequenoy « of the oscillations is much higher than the frequency 1/.'1: of !
"the collisions, the plasma oscillations must be described on the basis of |
the kinetic egquation. With WT< 1 the plasma can be desoribed hydroe- %
- dynamically. The authots-studied the case wTr » 1. The general dispersion V
equation for plasma osoillations in an external magnetic field with random' -
distribution function of the particles with respect to the velocities '
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reads ag followa, An4 + 3l C w0 (1) where nw ko/uw, . The wave
veator ¥ ang the quantities 4, B, ang are dotermineg by the componenty |-
off th: tenaor of the dieleotrig oonstant

&“. Furthermqro, it 4 aa.aume'd' -
that w«bﬁi, kvo & wHi where wHi ia the gyrofreqtienoy of. the'ione', vy

-(Ti/ﬁi) 1/2 the mean thermal veloocity of tyne ions
- ture ang y 41, mass of the ions) a

(Ti denotes the _tempezja-.

4 vy the velooity of the beam, Under

these conditiong (1) falls int, the equafions.(ko/w)200529-£'1 =0 (3)

©and (ke/w)? o = £§3/833 =0 (4) deseribing the Alfvin wave and the
sound: wave, iespeotively. If the velﬂoeit,y, diatr;bution of the p'articles :

‘ y o Mee \% . My, 1 (v — v . C

in the beam hagg the ‘forg :‘f'-l‘:”o (ﬁ* _exp {““’2?\} (5)

.. . . Y & : R ‘

o? Ti' temperatures'_of‘the
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for. the frequency of the Alfven wave modified by the existenge 6f. the * .
- beam is obtained from {(3). Due to the excitation of the Alfvin waves the,
- state of the system plasma - beam ig ‘unstable if condition

, L w>Vatvy, O e)
| e Va=Hy/VEzad,  Vyap, Vizwom, ’ o
. is fulfilled., with sufficiently low densities of the beam the’ exoifation |

"Alfveén waves and the magneto-acoustic waves is neglected, ‘When congidere i
ing thie coupling an instability is observed alsd with those densitieg gt
which (8) is not valid, In the following study of the beam by means of .
the magneto-acoustic waves the density of the bean 18 assumed to be small .-
as compared to the plasma density. Wwith 'kvi« W« kve, the solution of the

dispersion equation (4) has the form e o
o G = A Vem (VA S 1 (V4 ) — 4V coslol), ) v
' _'w:lth lacking beam, where s o (Te/m)1/2. With VA~é the quantities v are =
< also of the order of magnitude 8. In this case the condition “‘_’>.>kv:l ‘
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:,holds only for a strongly nonisothermal rlasma (T » Ti) while thp
magneto-acoustic waves with T, £ Ty are strongly atteruated. Beaides, L R

7 algo 1w kv ! » kv) holds. The dispersion equation (4) then reads as
;:>‘follows u)a kyv, +¢ (10) with [£]&] %, v.|. Under the conditions

) . studied, the state of the system plasma-beam is unstable due to the

c o (iml k). With Vo0088V,, (13) holds. With the maximum (reaonance)

© tions is not proportional to (n'/n )1/2 but to (n}/n )1/3._ The solutions Lo
1

‘f..._;.": o 25206 - .
s/os//61/o4o/006/027/051

. . ' ' )
Interaction between charged ... ' B125/B

o

‘excitation of the magneto~acoustic waves, If A does not lie in the
interval s(v (V this inatability occurs aeven' with ﬁogleotion of

interaction (with Vy = V°°°99) the increment of increase of the. osoilla-' R

(10) to (13) of the disperaion equation (4) hold for a strongly non-
isothermal Plasma. With 7

e"' i ! :
oo M ﬂ [,l‘_ l“”l"' .
& k-"—,-) 8 ™= o (‘:(,o, (' — z(o))__ e‘(!g):]ﬁ,f ’ (14)
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‘is o'bta.ined with neglection of the thermal motion of. the eleotrone of the N
beam. Egj is the component of the tensor of 'bhe dielectric constant of - *

 the plasma without beam with w= kuv “ An inafability also ocours witﬂ

Te T, if the plasma’ oscillations are weakly attenuated, With

' ,kv Klw-= k“vol« kvé the thermal motion of the eleotrons in the beam has |

" to be taken into acoount. (4) then has the solution W kyv, +€,

. e l<< kyvo ! (15) where £, is obtained from (14). 1If kv, lies near the
eigenfrequency kV of ‘the magneto-acoustic Wayefin ‘the nonisothermal

Plasma W= kV, -+ € o lk(v cosd - V )]<< {C .| (16) holdp where £y 1is io Ve,

~determined from (1 3)e Theae formulas hold for sufficiently low tempera- L

tures of the beam - kv, [ kvi. With sufficiently small n'/n, .
L Wa u+ + 17, holds with

.'fx""'

Vi, s!n'ocs,+a.+e,) (V.Y RS
RN | C:=(,—*) , =
Ceerd /T
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A beam with low density and high energy spread of the electrons and ions
generally does not cause a magneto-acoustic wave in the plasma. There
are 9 refarences: 7 Soviet-bloc and 2 non-Soviet-blece. The two most
recent references to English-language publications read as follows:

D. Bohm, E. Gross. Phys.Rev.,75, 1851, 1864, 1949, 1I.B. Bernstein,
R.M. Kulsrud. Phys.Fl., 3, 937, 1960.

ASSOCIATION; Fiziko-tekhnioheskiy institut Akademii nauk Ukrainskoy SSk
(Institute of Physics and Technology of the Academy of
Sciences of the Ukrainskaya SSR)

SUBMITTED: January 27, 1961
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T<mv /2 (v -limiting veloeitV) reads , ’ A

i e S S
g <P’>*"““r-"‘-—»-ﬁ{ zﬂ(l—-lzn[(c+:_._m‘+)+(__)]
L +°(§+l—-—-&1ﬂl'+‘l)sjgnz}.

8() = »{0 =§ 3

(1_1)? |

(ve/)?

. where g =W kv an a , ) :
i den 11; _f / Vo Qfldﬁ-f_ T3 « The sp»eotral distribution of oharge-
] ‘}'“ ;uctuafiqqs in a plaema in the high-frequency ra.nge reads

. R R, RS

- TRNARE T(T) md "o‘j“m‘_m')’sln‘ﬂ X . ) (14)
FARE ‘X(O(m ‘”m‘)'*‘o(m'*'“’*’ Thlp—o) +5(w+w_)) )
T HCard: 4/9 ' : S
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‘" Then.the authors determine the eleotron and ion density fluctuations
"separataly.u.They‘alao determine the fluotuations of the distribution -
‘functions for the plasma p_ax"tioles_, _the electron temperature T° and tha
ion temperature T3 being assumed -to differ. A non-igothermal plasma oan ::
be regarded as a quasi-equilibrium system, and the fluotuations ocourring i
in it oan be studied with ‘the aig of fluctuation theory. The following -

oxpression is.obtained for- the Fourier components of electron and ion
dengity fluoctuations; =~ - oo e

o Wil 4 dmd) £ Viaey,. . -

T B e (1),

i i it B

" 'il‘iez»-ei "éu_'- 1 +4n(x° ‘+§z,i‘)b;r_>x°'and' N denote the electrioal susoeptibilities
:0f electrons and ions respectively. From this ¥he following expression i
obtainedxfor the spectral distribution.of charge density fluotuations: .-
Card 5/9 - ... o
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3 >l':'w -‘3[—- In {T 4 x.} The coi,iféiét‘or's:‘o:f
tribution ;‘funotions are given by : ' o

i ("‘(V) f"(vl) >m= Qﬂoabpo (v)blv—-v')b(m kv):i:. e ; o
.:’-_‘.;1:2m~4m’k-lFo (u)F (o’)S“b(v.v),. IR (22),

R T ] SIS SN OPRNGIPEpN e ST

A l'*(lowar)lsign indioates equal (difi‘erent) partiolas. ’I'he authors
ize 4he results obtained to the ocase wherg‘the plasma is. >
oonatant and homogeneous magnetio field 'l‘hen, the

‘ e,(‘ 6"‘!')&«- = (ril}i‘l \'.'.",._::;! | : ..\’ T L
'bH:bH/)ku (M) (n' 1)-€nmell m'k ’k‘k’ q""”‘ >‘“‘” (2{)

k—p ((lmll>ku+<]n]l>tu}._ ~».=-. ’:‘:(
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whe: ia a- oompletely antiaymmetric tansor of third rank. The .
soattering of electromegnetic waves by fluotuations in a free plasda ‘is
determined only by the: electron deneity fluotuations. For a plasma '

looatad in a magnetie field. Ho, it is’ a‘lao necessary to take account of L

t'he fluotuationa 5n of the magnetio field. In the absence of a magnetic,
field, the differential eoattering ooeffioient ‘for an unpolai'ized nave :

reads . . . ..o

o ,_'gz‘;,g; ]/ a +cos‘ 6) (\6n‘|‘>qmdodw. "-‘;‘(28)]';,,,”

"‘Ir-_ a(w) s 1 Qafw ) &, =¢(w ). In this formula, the frequenoy oan 'oeq
‘ohanggd‘ arbitrarily. In the presence of a magnetio field, the expreasio
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dx ok ( ") (“‘*“ R {| tP]on |'>.a.. m fny o Im £y <6n‘6ﬁz>m) +
KA R TR <an,on,>,h} dodo, - _ff (29)
\

R;n'{m(leol‘—l—)mee/} i k= (c,,-a,,)e,e,.,. ’

A,u(eu—ﬁu)exlm(3m1—§nl)¢l- -', . ".- .

]

n mememmamay i wey

L holda instea& of (28), where € is the polarization veotor of the: acatterod
wave. At equal temperatures of elestrons and ions, the apeotrum of ‘

soattered radiation, in the absence of a magnetic field, oonsists of a

line broadened by the Doppler effect (Aw<qes) and sharp maxima at

K S? -if aq€1. Por Aw>>qa there ocours only soattering by Langmuir ’ ?;
T csoillatione. In the most interesting case Ak}/qs >1n(1° /T ), the
- following equation holda for Aw/qa >>1n(T /T ) and AW~ (q) :

e%kd1° (1 4 c0s%0)

aZ CEmine ){ (Aw-w(q))+6(Aw+w(q))} (33)-

| card 8/9
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e i
For w°>> G, and T° =T" and (A“)eff<% 8in@, the integral scaitering
cosffiocient reads

n 2 2 ! o 4 2 1+2{a 2

o[ e i

T2 () o, e o0

There are 25 references; 19 Soviet and 5 non-Soviet. The two most recent
references 1o English-language publications read as follows:

E. E. Salpeter. Phys. Rev., 120, 1528, 1960; J. P. Dougherty, D. T. Farley.

Proc. Roy. Soc., 4259, 79, 1960.

ASSOCIATION: PFiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physicotechnical Institute of the Academy of Sciences
Dkrainskaya SSR). Khar'kovskiy gosudarstvennyy universitet
(Khar'kov State University)

SUBMITTED: March 30, 1961
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'I'EXT: The development of linear ecceleratore eince 1946 has been pronoted

" radiative losses in high-energy electron acoeleration. low amperage of theVH
. particle beam., The magnetic systeme of linear eoceleratore need not be

 8tability; also they furnish much heavier currents than oyclic eeoeleretore.

- Card 1[2MH%Q

"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610006-7

Ll e SRR S
e a/es 6z/ooo/ooo/oo1/ozz{‘ ]
- ‘ SRR ! 3125 B102 -l

s . - e g
H « ) ..

Akh:lye:er, A. IJ Feynberg, Ye. B.

R Linear eooeleretion o!‘ cherged perticlee (:I.xﬁroductory articl
, :Teorliya i raeehet lineynykh uakorite’ley; s'bornik etatey." zn’

tekhn. ingt. AN USSR, Ed. by T. V. xukoleve. loeoow, R
Gosatomizdat, 1)62. 5-18 o T g i

by .the: dieedventegee of coyclic accelerators, viz.,: large magnets, large -

largeé. - Such accelerators ensure continuous .operation and high phase

They produce almost no radiation, and can be extended by adding on eectione. .
Hitherto it has not been possible to combine radial stability with phase . i .
stability, but even without special fooueing this vill be rendered possible
in plasma wave guides. The highest slectron enargies achieved uaing nneer ,
acoelerators ex‘e~660 Nev. Linear proton eooelereiore beSO to moo lev

. oy . i :

B
.

. - CRRPEES SO
ey e et oy 1 : » , e P A,

LT
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“ and linear 1on acceleratora aerVe aa 1njeotors for oyolic aooeleratora.
. Linear acceleration up to several Bev is thought possible, Self-stabilizas
_tion of phase allows of accelerating many injected particles. The followin
. types of linear accelerators now exist: (1) Periocdic structures of wave-
‘guide accelerators with perforated metal discs are at present the most

"~ .effeotive accelerators where phase velocities are extremely high (v h—,c)

 These are ineffsctive for low phase velocities (v /oouo 3 ‘to 0. 5) (2)

“. When f£illed with anisotropic ‘dielectrics, waveguidea can also be used for
- low phase velooities., (3) Periodic structures with drive tubes -spaced = 4
- along the axis are very efficient for vphroo «J to 0.4. Disadvantages beoone

. manifest if the length of these accelerators or the phass velooity is, in-
_'creased. Small local changes in the parameters of an individual- olement s
affect the field strength considerably, because of the strong coupling: .

C m _a anda | . : :' o R -1~‘1?1f' ",

o
i
{

s/es 62/000/000/005/022

between the individual elements. - (4) Slow ‘waves can be producéd uaing‘ig :
helical waveguides. RRPTR IS
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R AUTHORS: - -Akhiyezer, A I., Lyubarakiy, G. Ya., Pargannn:lk, L. E. -

T el S

. i TITLE: Dynamioa and atahility of chnrged particle motion 1n a. linear k

P , : ' accelerator C L _ -
|

§OURCEa= Teoriya i rasohet lineynykh uskoriteley; sbornik’ ntatoy. Fiz.-
) . ‘tekhn., inst. AN USSR. Ed. by.T. \ B Kukoleva. uoacow, p
=‘, Gosatomizdat, 1962, 38 - 80 . —-
TEXT: The motions of a particle ‘bunch in standing- or traveling-wave lineur
accelerators are considered. The theory is based on the following sesump~ | -
tions: A certain "fundamental particle" travels: iwith the velocity of. -
through all sections of the acceleratar at strictly predetermined phases: 9, -
- designated as synchronous phase of the section. - ‘The initial -conditions on: - E
injection can differ from the initial conditions of the fundamental- partiole

stabilities of the longitudinal and tranaverse motions ot‘ the aooeleratéd S
.particle leads to differential aquatione of the forn q + (t)q =0. (2 1)o

a4

"ithQ (¢) positive or negative, From (2. 1) the .approximate aquations CE
.fard, 1/4 e e e e 2 Y R

- !

T Cla . T S ERREHF IO
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ii%;;*;“éi:‘“'L”"“'”' e e - /861 62/000/000/005/022
Dynamics and etability ‘0f eae . : 3125 B102 - S
i ‘lm=“n(k)‘h+an(k)¢h- :} S ' (2.6)_ ) L

%u’-‘-’an(k)% -}‘a“(k)q." S S :

7 are derived, Formulating ns
’ l-—-l : . (2.7)

q.== Byexp {i 2 Ve

, yields the general solution of (2 1) . oy
it | 1»,:_

= - q.=A.(“')"c05(F}f:Q:+°) - (e “)l 't

'; . 2

: \];2 + (qa/yg ) The. differential eqnation = q/'J -8%) +Sl (t)q =0 hu( :

' the solution ~ L _1.. , % Ak
' e oo e e

Card 2/4. .
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' sz\ I" G
q,-:zA,,cos(tp.-l 0)_.4 (__ﬁg—) VX

“ » a l,- A=t ) A :'- ’»4 [
v X(,—.) cos(ZQm-{-O) c.c (2 16),

N inl

B Ce RS
e i e o 2 4

vy

where S? is the frequaxicy of the oacinatione.' The longitudinal wave :ls p
stable in the synchronous phase rangz 0 <(pa <1!/2. In this range the - |

soattered particle does not escape from the acoeleration process. The
stability of the longitudinal oscillations decreases as the synchronous
phase increases. The capture width d¢ = ¢m + 9, = 2nx if ek, 4y = 39.

~is-the maximum, tp _the synchronous phase. "In the case of tranaverse
osoillatione the non-relativistio frequency of the particles is =
Qi -G - (1/2)(1-p )Csinw » and their relativistio frequenoy is

§i_- \‘ -p {G - (1/2)(1-p )Ceinvas .',_ G is the radial foroe exerted by the_

e e . - e e

.. Card 3/4 ... - . e
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.Dynamics and stability of... : ; © B125 B102 . 1

- radial foousing fields. When G>0, a positive aynchronoua phase. exista, endi-f
. the longitudinal- and transverse phases are stable simultaneously. The Sl
. defocusing effect of—the apace charge can be neglected when the effective:
~ourrents amount to a few hundred ma. Simultaneous longitudinal and trane-
‘ verse stability is simply achieved by focusing with foils. The focusing .
. effect of a magnetron lens is described by G = (v/N)(eH/2mc) rn/n } for

g protons, 1t 18 1840 times greater than the foouaing offeot of a longitudim‘ R4
. magnetio field. 'I‘here are 14 figures. . :

i

Lewews .
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""" Bvolutional discontinuities in magnetohydrodynamics

Py e

Fizika plazmy i problemy upravlyayemogo termoyaderncgo sinteza;
doklady konferentsii po fizike plazmy i probleme upravlyayemykh
termoyadernykh reaktsiy, Fiz.-tekhn, inst. AN,Ukr.SSR. Kiev, i .
Izd-vo AN Ukr. SSR, 1962, 7§-79 ; :

TEXT: Evoluticnality conditions of magnetohydrodynamic shock waves with . &
{
!

respect to perturbations that propagate perpendicularly to the discontinuity sur-
face were derived by Akhiezer, Lyubarskiy, and Polovin (ref, 2: ZnETF, 35, 731
(1958)) and their stability undep small general perturbations (propagating at
arbitrary angle to the discontinuity surface) was demonstrated by V. M, Kon%ro-
vich (ref. 3: ZhETF, 35, 1216, 1968), In the present article Kontorovich's re-
resilts are derived in a simple manner, wherein the arbitrary disturbance is ex-
panded in a Fourier integral in the transverse dimension and is assumed small o=
ver a sufficiently short time interval, so that the magnetohydxodynamic equations
can be linearized, It is demonstrated that to determine the evolutionality. con-

BRI S
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Evolutional discontinuities yese = ‘ 5/781/62/000/000/016/036 ' -
tions it is sufficient to ‘consider plane waves propagating rerpendicular to R
e discontinuity surface. “In particular, in the region Uy <vy,.< U g Lo
Iy V2x<u2x the shock wave is not evolutional, Here .
o /2' 2 L Je2 242 2,2

‘ I e A -t\[(U:z_:*c) - lc RS wptopne
o Upem et 2K 4 U s BT o
" and ¢ 'is the’velocity of ‘sound. It follows therefore that there exist two types
of shock waves, a slow cne for which U, <w. <Uy 3 Vo< U, and a fast one for
which U, &v, 5 U, ¢ v, < U2 ., It fohows- Fhe ?gregéing two inequalities
that if-l he ’s"hoc%‘wavg% of the same type foilow each other, the rear wave will
overtake the front wave, As to waves of different types, an Alfven discontinuity
will overtake a slow shock wave or a slow magnetic-sound weak discontinuity,
while a fast shock wave will overtake all types of discontinuities. Nonevolu-
tionary shock waves cannot result from either continuous or discortinuous solu=’
tions. They can exist only for an instant either upon collision of two evol-
utionary discontinuities, or as discontimuities in the initial conditiens. The
resultant nonevolutional discontinuity immediately splits into shock and self-
simisar waves, although all boundary conditions are satisfied on such a discon-

. . S oo
e, b oy Wb i s e o ks

caxalesg-‘ L
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L :"'tinuity and the entropycan:mczease. " An example of such a splitting was consid-
-ered by Lyubarskiy and Polovin (vef, §: ZhETF 36, 1272, 1959).
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SNEEARLY) I om0
o ,A_UTﬁORSl Akhiyeszer, A..-I., Lyubarakiy, ¢. Y.., Purgamanik, L. E.,
. s aynberg, . ' I
TITLEs | Prebunching and dynamios of a proton- dbunch 1n a lincar
. aocelerator " _ . o ;
SOURCE:s Teoriya i raschet 1ineynykh uakoriteley; ahornik statey. Fis

tekhn. inst. AN USSR. Ed. by T, V. Kukolovn. Mosocow, |
Gosatomigzdat, 1962, 114 -« 130 o

‘-: TEXTs It is shown that a linear accelerator oan have a low inJection anergy
- of 0.5 Mev whilet furnishing large currents of n10 to 50 ma. When the
© . mean accelerating field strength is 20 kv/om a foousing magnetic field of::
1 15,000 oe is needed in the initial part of the accelerator. This 'foousing
77;  field beoomes rapidly weaker with inoreasing particle energy. The ‘efficien-
i oy of ion capture is inoreased by F(lystron bunching. When. particles in a
! . bunch that was originally homogeneous in velooity and density pass along a;
! segment under anf field, and immediately afterwards through a field-free -
drive segment, they are accelerated at different rates and form bunches of
T charge/denaity. The preaooelerated partiolu nunt entor the aocolerator h
«~ i Caxd-1/3 e

: . LN - o - : .
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" the foous x1 -V /aw. = eU/mv + U sin gt 18 the modulated voltqge .

applied to the aooeleration segment, T the 1nstant when the partiocle enters
the segment, and v, the initial velocity of the particle in the buqch. T@e

~greater the an ular width of the group of partjoles, the tighter the bunch -
is pinched on flystron bunching. IfAv is the initial velooity spread,

thén the phase range covered after bunching by particles entering the bnnoher ;
with a velooity of v, Av in the phaae range - 21{: is - - . .,7,1,

- 2¢ (1 - (ainqb/q 1 - BAv/v )). The effective aooelerating f1e1d on’

'the accelerator axis oan be undeurahly attenuated by unequal attenuations
of the fields on the axis and on the periphery of the gaps and also by a
~i: -shift of the field into the drive tube. Long narrow tubes screen con- o
., aiderably better than short wide tubes. According to.experimental studies.
in the Institut- khimicheskoy fiziki AN SSSR (Inatitute of Chemiocal Physiocs.i-
AS USSR), the mean value of the electric field strength on the axis. remaina .
‘constant when the gap.between the -drive tubes is varied; and it increases
2} 8lightly when the outer diameter of the drive tubes is inoreased. The ;', .
_,; problem of multiple gaps cannot be solved from the data available at preaent.
} The. deore&sea in the depth ;? the potential well and in the angle of L
L_,Card 2/3 o € e e S, __:_,,:m e e ceiiad

I

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610006-7"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610006-7

. : - , s/es sz/ooo/ooo/oo7/ozz
Prebunching and dynamics of... ‘ - B125/B102

T incidence, induced‘by space charge,. are ocalculated on the baeis of the modol
a1 of an ellipsoidal Qunch with slowly changing dimenaions., Stable equilibriul
oorreaponds to .the’/synchronous particle phaae ¢ = ¢ . In that model tho

S foousing magnetio field reads

CE)= :"cc;[—‘;( ) “"V l simp.+ Lo |
jixu- 2nc/k is the. frequency of the -f fipld, 21 the ‘length of the bunch aad
S  the frequency -of the radial’ oscillations. GThe magnetic fields needed for
.+, . injection energies of 0.5, 18.75, 145 and 350 Mev are 14.5, T.6, 6.2 and -

.1 549 koe.  The: values Ap/p = 2% for.the initial relative velooity s.pread in :

.the bunoh, and @ =72,2 10‘2 for the nodulation faotor of- thc bunoher are ;
i obtained. There aro 9 figures. A : : : :

) ‘ Tt o
‘ s
P o
l

Clcaradfs
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1y, L7?>o o o 2 S
el AU’I‘HORS: . Akhiyeger, A. I., Lyubarskiy, G. Ya., Faynberg, Ya. B. . i
i :TITLE: L Eleotrom counterflow focusing in a proton accelerator .’
" SOURCE; Teoriyaii raschet lineynykh uskorifeley, sbornik statey. Fiz.-

{»ﬁi o tekhn, fnst. AN USSR. Ed. by T. V. Kukoleva. Mosgow,
I ' wcoaatomizdat, 1962, 131 - 146 .

TEXTo A theory is developed on oounterflow focusing of a proton bunch s
(Nature, 168, 782, 1951). Radial focusing.is achieved by the electrostatic ' f;,
field of the electron beam, which has to be stronger than the defocusing 5»75V3°
r~f field, Furthermore, the 8scattering of the eléctrons from the background .
gas is studied, taking space’ charge into agocount.. The minimum amperage of

' the bunch is J nin * (1/2)(vE/pA)s1n9 * vV is the electron velocity averaged

over the period of té:e r-f osoillations, Pq the eynchronous phase, cp the

proton velocity, and/\ the wavelength of the r<f field. - The h<f field of. | - .
: the aooelerator is taken to be a traveling wave of -amplitude E o! frequency '

' i wand waye veotor k(z). The oanonical variahlos Q and P are introduoed:

!
i
.:_,
i
1

T e e e e e e e e v e v e e

)
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.0 Eleotron ocounterflow -foousing.., A : B125/B102 C
v o . 3f  ,2u af wP. . o 2u \ S
o Q - P ’..(wo ' t)&), p. - ag Vo“’ where .f - Pm(w > t): Then -
. oo ) s ) A

" - : 1UPaH,  dq | - L
_‘,:', : : AH Lo Rt 4———‘“—. . . " AR B

g - . ; 1= Q.J‘ i ik‘—a.l" (1.15)’ R T

: ; . uv o ST

e if H1 = H+ 3t and: —&—-?t—-,w"}; thé dmnge of H1- du;ing & period during whicb.

i Q changes by 2n, u = (1 + az)/%, 4 = 2eEcosva/Mvo>0. and v_ is the
. injection velocity of the protons. When E = 18 kv/cm, v, = 5.3'10,"20,j
9g = 20° and A= 150 cm, H, increases nearly, linearly with H . Thegla‘rge::; T
. By the larger H,. AH1/H1:110'2 holds in the initial stage of the motion of
'~ %he electron. The greater the velocity of the eleotrons in the bundh," the
.. greater must be the density of the electron bunch needed for foousing.. The .
. total amperages under'the present conditions at injection energies -(mc (e -1)) .
} Of1, 10, 50' 70 and 90 keV are 3.5’ 1.9’ 1'2, 1006 and 007 a, . ; - «..\
1 'S, Chandrasekhar's methods give ‘ ’ ‘ S
{_Card 2/3 ! W e
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'mﬁ,jﬁ%cé[w«u4r+w«-4n—4"“TLd‘“(3A3)r'

l

for the mean square deviation of the electrons from the aooelerator axia.

XN is the nuober of gas atoma per cm}, Z the nuclear charge and

= 0, 53 10~ =3 cm. Fora Ax <(10 cm, the magnetic field must be greater

S collisions on bunch broadening is oompletély
.- oompensated by increasing the magnetic field by 10 to 20 gauss.’ The:

significant divergence of the ‘bunch as a result of 8pace-charge . repulgion_
is not impeded by this 8light increase in Tield strength.z This paper was;
written 1n 1955. There are 1 figure and 4 tables. P S L oL

| carasfs
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TNy .‘ B125/5108 B
RIS . : : ;
"¢ AUTHORSs ° ezer, A. I., Faynberg, Ya. B., Selivanov, N. P., s

. ﬁepandv, K. Nl, Pakhomov, Y. I.) Kovalev' 0. V., m}.izhwak.-
N. A., Gorbatenko, M. F., Bar'yskhtan, V. G., Shanshanov, A. A.

TITLE: Linear electron acceleratorsfor high energies .
SOURCE: Teoriya i raschet lineynykh uskoriteley, sbornik statey. Fize= -
b tekhn. inst. AN USSR. Ed., by T« V. Kukoleva. Moscow, s
N ; Gosatomizdat, 1962, 243 - 309

g TﬁXTl This paper, finished in 1955, is a voluminous report on the most
"+ important results obtained at the Fiziko-tekhnicheskly institut AN USSR
(Physicotechnical Institute AS UkrSSR) between 1948 and 1355 as to the
proper choice of an accelerating system and its optimum parameters as well |
as on the dynamics of the electrons inside the accelerator. One of:-the most
i efficient systems is the x/2 traveling wave type accelerator segmented by - ..
.. annular metal disks (designed by V. V. Vliadimirskiy). The calculation of -
“i guch a waveguide with the Walkinshow-Brillouin method (J. Appl. Plys., 20y v
634 (1949)) is demonstrated. The radial motion of the electrons.in a Bev-.. "
accele;ator under the action of terrestrial magnetism and gravity should be -
Card 1/2 ) e
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magnetic field of ..
Both systems cap reduce - -
+ There are PR
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’; AUTHORS: Akhiyezer, A. I., Faynberg, Ya. B. :
;'TITLE: ) " Theory of the interactlon of charged particles with an- eleotron
beam in-a magnetic field A i

. QOWCEs.' Teoriya i raschet lineynykh uskoriteley, sbornik statey. Fiz.

tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Moscow,
Goeatomizdat, 1962, 320 - 325 . ‘ ; :

Nt : TBXT: This paper presents an estimation of the accelerating fields occurring'
o as: the result of the inverse Cherenkov effect and the inverse effect of "?‘
s poﬂarization losses when a charged partiole bunch moving in a longitudinal

’ ;, maénetic field H is ‘entrained by an eleotron beam. The spaoce oharge of the

Cae : .
e beam is assumed to be compensated by poeitive ions.” The field excited by : the
““. partiocles is desoribed by Maxwell's equations and by the equations of" motion
Pty of the plasma particles. The voluminous integral in the expression for the
..+ energy losses gé of the particle is conaiderahly simplified when-the L
. 1 X
P magnet}o field is either very weak (v <&1) or very etrong (v >>1)x

.. '_,_ card 1 3 - P et O U GO . L. -
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1

"

—'!L -;-;'qin’ ]] (i ! Ty )__;mfl(l—ﬂ?') (9__452)}_

W T a1t l n’ﬂ' 6423
*and : g .

% .~.=,--—2-V-,-[(l-lﬁ‘) " m[l + T——;——rr] ‘} (5

wya

respectively. gq is the charge of the moving particle. The first term of
_ ithese two formulas corresponds. to the excitation of frequencies having the
"norder of magnitude S = 4nn ] /m, whereas the second term correaponds to the R
7! excitation of frequenclea whose order of magnitude is w (w - ¥0). ‘:
Ve el [moR p = -. For small values of V, (5) is not valid since the condi-tﬁ-
tion V»a? does not continue to apply. The quantity a = 1/1: is deter-

' mined by the minimum ;arameter for remote collisions between the particles L
i and the electrons of the beam., The upper limit for the energy losses, ob= LR
! tained by inserting the minimum value of the particle velocity V~aQin (5), '
*i._Card 2/3 : L
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Ry 2120
AUTHORS : Akhiyezer, A, I.. Aleksin, V. P., Bartyaskhtar, V, G., Pelei-
TITLE: Influence of radiative effecis on relasxation of elecircns end

alestiric conduciivity of a2 plasma in a sircng maguedic fielid

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 2. 1962, 552 . 564

TEXT: This paper is to show that emission and absorption of electromagnet-

i¢ waves by plasma electrons may have a considerable effest on %he establic-
ment of the thermal equilibrium of the electrons. Equilibrium of tae abso- /
lute magnitude of the transverse electron momenium can be reached at non- |

.. . . 2 . - .
relativistic temperatures (T&m ¢“) and of the transversa as weil as of ha
longitudinal components of the 8lectron momentum at relativistic tempera=

-
tures (T2 moc“)., The radiative relaxation time bas the order cf magnitude
of the ratio of mean electron.energy to mean intensity of elestiron emission
in a magnetic field. If this relaxation time is less than the mean iime
Cardﬁ,
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between two Coulomd collisions then it will alego determine relaxatior with

respect to the corresponding variablie. This means it will determine ins

time of equilidbrium distribution of the electrons with raspesi T0 their ab-

eslute transverse momentum in the nonrelativistic case. The radiative TIe-
. 5

1axation time is of the order of unity et H = 2°1G5 gauss; T = 07" mna“;
-

snd an @leciron density of 103 cm“39 and it decreases with inmcreasing H and
7 and with decreasing electron density. The transverse gomponent ¢f the /¥/A
eiectric conductivity of a plasma is determined by the Coulemb collisioms v
=8 well as by radiative effects. The longitudinal component orz %he athex
hand is determined by the Coulomb collisions only. Owing %o this fact,
electric condustividy of a plasms may be highly aniBoIropiste Beside the
eiectron relaxation, alse a relaxation of the photons oCCUIrs which menifesie
itseif in a quasi:equilibrium distribution of the phoioms. Thas disdrilbia-
tion which is detvermined by the instantanecus electiren dissribation reachnes
equilibrium, i. @,, Rayieigh-Jeans distributicn somewhat after slectren re-
taxation- L. Do Landau. M. A, Leontovich. and X. N, Stepanov are thanked

sr digcussionse Meriion is made of Bo A. Trubnikov, A. Ye., Bachanove {8b.
Pizika plazmy 12 problema upravlyayemykh termoyadernykh reaktsiy (Plasma

Card 2/3
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|- AUTHORS:® ~ Akhiypzer, A. I., Akhiyezer, I. A.
T ; o
TITLE:s Coexistence of superconductivity and ferromagnetism -

" PERIODICALt Zhurnéi eksperimentaltnoy i teoretioheskoy fiziki, v. 43,
; no. 6(12), 1962, 2208 - 2216

* TEXT: - Contrary to the assumption that nonsuperconducting ferromagnetic ;.
© - ‘regions separated by isuperconducting intermediate layers exist in solid

;- solutions of ferromagnetic me%als in superconductors (B. Matthias, H. Suhl, ;
Phys. Rev. Lett., 4, 51, 1960), it is shown here from theoretical atudiesf§~’,zT %
that superconductivity and ferromagnetism may, in principle, coexist in ; N
.~ the same spatial regions. The Gooper problem (J. Bardeen, L. Cooper, J. . = -i -
. Schrieffer, Phys. Rev., 106, 162, 1957) is investigated taking aooount of-t— .
" the interaction between the conduction electrons via phonon and spimwave ! . .

exchange: ~The interaction emergy due to emission and absorption of spin’ .
waves is calculated. This depends mainly on the orientation of the A
s-electron spin. ,Starting trom the Schrddinger equation for the wave func~. . . -
tion of the Cooper problem the potentials for the exchange of epin waves - 7
i and phonons between the electrons are derived. Then the relationship -
1 card 1/2 B R . ‘
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% between the forbidden-band width and the Gurie temperaturo is formulated -
mathematically. The following was found for the'spin wave exchange between;ﬁ;lugja

the 2lectronst If pairing ‘ooours in the singlet state the forbidden-band
width decreases with increasing Curie temperaturej but if it ocours in the
triplet state with the apin projections + 1 the forbidden-band width does -
not depend on the Curie température. In solid gdlutiona of ferromagnetic
metals, the.Curie temperature jncreases with inéreasing concentration of .=

ferromagnetic component, the critical temperature inoreases with increasing - o
concentration whereas in the icase of high concentrations it decreases withi ~
increasing concentration, jrnespective of the spin state-of the inter- v
acting electrons. There are 2 figures. ’ e ' s ;

. ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR .

- Ukrainskeys 8SR)
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*7 pendent of the concentrations Thus, with small concentrations of the .

(Phyaiooteqhnical,Institut-:of thq‘Agﬁdomy_qt,SoibQGQIt,5 -Fl;j-jifji




' AKHTYEZER, As.Les BARYAKHTAR, V.0.
‘"Relaxation ‘Processes in Ferro- and Antiferranagnet.g. |
- ence or Solid State Theory, held .n MoscowW,

mpoft submitted for the Confer o Soviet Academy of Sciences.
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: iAUTHORS: Akhiyezer, A. Lej Lyubaxskiy. G.‘Ya;: ?oloV1n. Re. V.

e A A T e e

_TITLE: On the kinetic: instability of a plasma
'; SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
! termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i problemy*
. upravlyayemogo termoyadernogo sinteza (Plasma physics and problems of
. controlled thermonuclear synthesis); doklady* konferentsii, no. 3,

.. . Kiev, Izd-vo AN UkrSSR, 1963, 151-161. .

iTOPIC_TAGS: plasma research, plasma instability, kinetic gas theory,
' distribution statistics, plasma stability, plasma magnetic field
. interaction, Laplace transformation

' ABSTRACT: The article deals with the stsbility of the distribution
. function of particles in a plasma with respect to plasma oscillations.
v . The general conditions for-the stability of the electron distribution
 lew 1/ s
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' function are derived by investigating the pehavior of individual

. spatial Fourier components of the potential and the deviations of

' the electron distribution function from the initial distribution

. function. The: first part of the analysis is devoted to a free plas=

. ma without external fields. The singular points of the Laplace -
;transformations of the potential and of the distribution function .
| (which determine the behavior of these functions in the steady state) |
jare then determined. Stability criteria based on the jocations of '
; these roots in the complex plane are then established. It is shown

i that a distribution function which has only one maximum is stable;

©. !this confirms deductions made by others. Furthermoxre, an arbitrary o
;spherically symmetrical distribution function which does not vanish
. anywhere is also stable, regardless of the number of maxima. The ‘
! second part of the analysis is devoted to a plasma in a constant and -
i homogeneous magnetic f£ield, the stability being jinvestigated only
iwith respect to plasma waves for which the electric field is poten=
.tial. The necessary andlsuﬁficient stability criteria are estab=

i - N L :
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" Romanenko, V.M.
| TITLE: - A problem of control

 PERIODIGAL: ~ _ Akademiya nauk Ukrayins'koyi RSR. Dopovidi, mo. 12,
1962, -1569=1852 - o, - SRR e

©aox o+ Fe), x00) ex(0<t&T) o))
 is considered. Here x(t) = (y(t),u(t)), vhere y(t) is an m-dimension-
al vector function and u(t) a scalar function; F(t) is a piece-wise
continuous m + 1 dimensional vector function of the disturbances. and

the constant real matrix G is given by . . |4 2“ , where Ads

mmmxm matfi'ix,' b and ¢ are n-dimensional vectors, and d is a sca%ark-.
- This equation may be use to describe a dynamic system of control |Gj,
in which F(%) are fixed uisturbances, A and b are fixed and cherac-
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"AUTHOR: . Axhiyezer, A.
TITIE  On coherent emplification of epin vaves , R

boret, fiz., v. 5, mo. 2, 1063, T/

[

- TOPIC TAGS: epin vave,coherent. anplificetion, epin-vave amplification, cohersnt |
: spin vave, ferromeznetic spin vave, antiferromagnetic spin wave co R

2 ARSTRACT:  The emplification of spin waves in ferromsgetic (1) and entiferrce .-

' megnetic (IT) seamples was investigated analytically by ueing the principles of

- - coherent interection between the spin waves and charged particles (electrons) :

- i produced by external sources or by am electric field applied to the semples, .. j..-
Linear Maxwell equations for the Fourler components of the electric end megnetic -

field intensities were set up and, with certain simplifying assumptions, solved

"7 for the caae of charged pAFtIClesspin Jave interactions;  The solutions-vere-
applied to samples of types (I) and (IT). It was found that the amplification
~ , satisfactory when the conditions 4y (k) = kv end Wy (k) = kv - Wpere

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610006-7"




"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610006-7

T, 1427963 e
ACCESSIGH FR: AP3005289

fulfilled, vhere tg (k) 1p the frequency cf & spin wave of wave veoter k, v 18
the 'oaz'ticle veloeity,

15 the electron cyclotron frequeacy. At small

‘cy af the particlss the .
e 'kwandto 3/
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3m1yezer, A 1.; muyezer, 1.'{7 Polovin, R. v.. Sitenko, A. 0. 3 s'

2l Collective Qanilhi ans_in_plesy :%?ollektivnyye kolebaniya v plazme) Moacow,
& '._Atomizdat, 1564. 0162 . :Lllus., biblio, 3,700 coples printed.

’10?10 '.l‘.AGS' p.Lasma physics, plasma. oscillation, charged psrticle, magnetic ﬁeld
.plasma sta'bility, ,part:lcle distribm'.ion, particle scatter _ :

PU'RPOSE m OOVERAGE 'lhis book dsa presentation of the theory of linear i ]
oscillations in’ "Collisiouless” plasme in- which paired collisious-do not. exery -

1 slgnificent’ influence-on-ite-oscillations. yroperties, . Three. basic problems are

‘| presented:in the book:: “nstural’ oscillations spectra, stebility md instebility -

.| of various ‘perticle ‘dlstributions, “and, fluctuations in- homogeneous plasma, . The 7-: ;
| book will be of interest to sclentistu working in” the fields of physical wmd

tectnological problems such a3 - diffusion of radlo vaves in the icnosphere LT
-1 end other plasmas,. steller radiobmission, ‘microrediovave eplification and generan
| tion with the ald of plesna; anceleraﬁ:ion or charged particles 1n plaama, elm-
ation mplasma,‘-plasma diegnosis, etc. . ‘ o - Ty
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S o Spectra of natural oscillationq of free plasma - - 7 o
‘II. _-Plesme oscillation spectra in & nagnetic field = = 27 Pl
III. “Steble and wnsteble particle: diatribut:lona in plasma - 62
Ch. IV. Fluctustions in plesms = = 97 %' - A
h, -V ii_.'Wave scefttu'i_ng end’ transformation’ and charged particl scattm'ing in
. UL plosme e e e '
) 'Bibliography - 157 :
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SHTOKALO, I.Z., akademik, red.; BOGOLYUBOV, N.N., akademik, red.;
GLUSHKOV, V.M., akademik, red.; AKHIYEZER, A.I1., akademik,
red.; PARASYUK, 0.8., akademik, red.; KOPNIN, P.V,, doktor
filosofskikh nauk, red.,; VILNITSKIY, M.B., kand, fil, nauk,
red.; DYSHLEVYY, P.S., kand. fil. nauk, red.; KUCHER, V.I.,
red,

[Philosophical questions of modern physics; materials] Fi-
losofskie voprosy sovremennoi fiziki; materialy. Kiev, Na-
ukova dumka, 1964. 325 p. (MIRA 17:10)

1. Respublikanskoye soveshchaniye po filosofskim voprosam
fiziki elementarnykh chastits i poley. Kiev, 1962. 2. Vitse-
prezident AN Ukr.SSR (for Glushkcv). 3. Ukraimskiy fizike-
tekhnicheskiy institut (for Akhiyezer). 4. Institui mate-
matiki AN Ukr.SSR (for Parasyuk). 5. Institut filosofii AN
Ukr.SSR {for Dyshlevyy, Kopnin).
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AKHIYEZER, I.A

3 RS KN

- Interaction between charged particles and a turbulent plesma, Zhur, eksp.
3 teore £iz. 47 noo2:667-677 g '64. (MIRA 17110)

1. Flziko-tekhnicheskiy institut AN UkrSSR.
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PGSR

‘ 13 : lagma, Zhur,
Theory of nonlinear motions of a nonequilibriun plasma, X
eksp. 1 teor. fiz. 47 no.3t952=957 S '64. (MLR4 17:11)

1, Fisike-tekhnisheskiv institut AW 8SSR.
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" AKHIYEZER, A.1.,. akademik; REKALO M P,
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Relations ‘between photoproduction amplitivdes in & unitary symmetry
model, Dokl. AN SSSR 159 no.2:298-299 N 64, (MIRA 17:12)

1, Fiziko-tekhnichaskiy inatitut AN SSSR. 2. AN UkeSSR (for
Akhiyezer) .
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and scattering of part1cle

SOJRCE., Ukrayins'kyyﬁzychnyy zhurnal, Y- 10 no. 11, 196

25 HY 52
ma'y electron plasma, .

TOPIC TAGS turbulent plas
1nteraction

plasma interact:.on, particle

investigation W

TITLE The fluctua.tlons
5 1161-1167

onized plasma, ion interaction,

as me.de of.a stationary distribution of the tur‘bulent
in a plesm&. consisting of cold jons and hot electrons moving with respe
at a velocity u exceedmg the velocity of sound 8.0 The case of 8 low
Ju << was’ conaldered. ‘1t was found. that at some definite

4the wave vector: alxnost all the. turbulent waves’ propagate J3nside & narrov
" cone a.rounn the’ direction u,the angle “of aperture’ of this cone being much “smaller

“than the. ‘Cerenkov angle. A% aome other ‘yalues of the wave. vect ‘all turbulen
e along the surface of the Cerenkov cone. From an investigation of the
1nteraction 01‘ charged particles ‘with 8 turbulent plas
gity of interaction 18 determined Ty the level of fluctuations in

e change in. the energy of the particle per unit time on the m

dependence of th

ABSTRACT An
fluctaations

‘the plasma. ;
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d directi

| anguler distribution of fluctustions in the
“|.7in ‘plasma -can be used- 'for experimental checking of -the theory of plaama turbulence.
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L o7hor-67 EWT(1) TJP(e)  GD/AT —
: ‘ ACC NR: - AT6020515 N SOURCE CODE: UR/OOOO/GS/000/000/0133/0139

.mmion; Akbiyezer, A. I.; Akhiyezer, I. A.; Polovin, R. V. 4/7
R et —— Br/

AR

,.‘ ORG: noﬂe

* TITLE: On the damping of initial excitations and stop of growth of fluctuations in a
collision-free plasaa §/ :

SOURCE: AN UkriSR. Vysokochastotnyye svoystva plazmy (High frequency properties of
plasma). Kiev, Naukove dumka, 1965, 133-139

. 'TOPIC TAGS: plasma oscillation, plasma wave

ABSTRACT: The mechanism of the stopping of the growth of initial fluctuations of mac-
roscopic quantities in nonequilibrium plasma is investigated for the case of an unbound:
ed plasma. Following Landau's theory (ZhETF, 1946, 16, 574) a gemeral Fourier compo-
hent time development is obtained. The undisturbed equilibrium distribution functions
which can be analytically continued into complex domain are chosen for this study. Two
examples, where frequencies and damping coefficients are given by the initial excita-
+ion and do not depend on plasma property are closely examined. It is shown that Diracl—
§-singularities lead to undamped excitations, in contradistinction %o Landau's results.
This result is generalized to singularities in higher derivatives and the asymptotic
form of the potential components is derived. The behavior of the fluctuations is simi-
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AP A
ACC NR:  AT6020575 Cf)
lar to that given By Rostoker (Yadernyy sintez, 1961, 1, 101) and provides an estimate

of time when the growth of fluctuations in nonequilibrium plasmas stops. Orig. art.
has: 12 formulas. ) :

SUB CODE: 20/ SUBM DATE: 19Nov65/ ‘ORIG REF: 003/ OTH REF: 001
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L O7u0S-67 _ BiT(L
(Acq NR: - AT6020577. . (N

~SOURGE CODEY _UR/0000/65/000/000/0162/0148 ].5: .
St 7 i
| G/

Mmiom Axhiyezer, 1.7 A

ORG: mone
SRR S

ITLB: On a theox'_y_rof:.jt-b'e nonlinear motion of a ‘nonequilibrium plas/ma

URCE: = AN UkpSSR.. Vysokochastotnyye svoystva plazmy (High frequency properties of
lasma), Kiev, Naukovo dumka; 1965, 142-148%% ir. - - : e

PIC -'I’AAGSA:V plhsmu'oacillafic;n;;'ﬁ éi?;ﬁ\hfuqydj}rdpagation, ion noise

BSTRACT: The kinetic equation:for a'monequilibrium plasma is used to study wave dis-
ersion in the collisionless regime;: The equation is rewritten using distribution
unction moments; small charge, separation in the sound waves considered here is assum-= |-
'ed. This system of equatjons is-used to, ‘follow the evolution of finite amplitude wave'f L
s characterized by the density, phase velocity and distribution moments. The initial | : 1

axwell distribution is studied in greater detail, where sound velocity and distribu- o
ion momenta per unit density are density-independent, allowing use of isothermal hy- |-
rodynamics. In.a two-temperature plasma which has a compressing boundary, a self- IS
similar wave exists in.the absence of :any. shock processes. This allows one to write g
set of equations which connect all quantities characterizing the plasma behavior in |-

erms of the compressing velocity which is analogous to piston veiocity in the hydro-

ynamic case. Orig. art.'hass:’ 9. forwulas. S - - o
lsUp cobE: 20/ . ' SUBN DATE::19Novh RIG REF: 006/ . OTH REF: 001 -
dCard AL Lol 1 i i o ,

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610006-7"



APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610006-7
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e T

INVENTOR: Akhiyezer, A. I.; Peletminskiy, S. V.3 Ber'yakhtar, V. G.

ORG: none

TITLE: Certificate of discovery. Class 00, No. 46
SOURCE: Izobfeteniya, ‘promyshlennyye obraztsy,' tovamyye _znaki, no. 24, 1966, 5

TOPIC TAGS: supersonic wave, magnetic wave, magnetoacoustic resonance, ferromagnetic
material, antiferromagnetic material

ABSTRACT: IR . _
This Certificate registers the discovery of an interaction between supersonie
.|° and magnetic (spin frequency) waves in ferro-, ferri-, and antiferromagnetic
: materials, which are especially strongly exhibited as the excitation of
. magnetic waves by supersonic waves’ and supersonic waves by magnetic waves
vhen the frequencies of their vibration coincide (magneto-acoustic msoti'?\n?e).
. ) o .
SUB CODE: 20/ SUBM.DATE: 08Jan65/ ATD PRESS: 5115 - T
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Interference power attenuator. Izm.tekh. no.1:24-28 Jzz 7 59:5)

(Wave guides) (Blectric waves)
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AKHIYRZER, A.H.

Measuring small attenuations by use
no. ke 3=37 Jl-Ag 156.

T-pleces. Ilmm.tekh,

(Vave guides)
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- Thermistor bridge circuits with coupled resistance boxes. Izm,tekh,
no.5sile-45 8-0 156, '(NI‘-_RL’IO:Z)
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_ SUBJECT USSR / PHYSICS CARD 1/ 2 PA - 1465
" AUTHOR ACHIEZER,N.I., ACHIEZER,A.N.
© .. TITLE On tte Problem of the Diffraction of Electromagnetic Waves at a

) Circular Opening in a Plane Screen.
PERIODICAL  Dokl.Akad.Nauk, 109, fasc. 1, 53-56 (1956)
Issued: 9 / 195 reviewed: 11 / 1956

The present work applies the results obtained by K.I,ACHIRZER, Dokl.Aksad.Nauk,
98, No 3 (1954) to a diffraction problem. One of these results relates to the
integral equations:

¢ c(A)Jm</\r)A‘“*‘aA=o(r>a>,f’ oI Ar ™ %}- F(x)r®(0<z<a) (1)
0 0
Here m( 2 0) is a whole number, k) 0, the radical(r = A2—k2 is positive at
)‘z)kz and at 0< A2<x? it has a negative imaginary part, F(r)(0& r< a) is
an assumed smooth function. The required function C(A) must satisfy the condition
(2) foo IC()) A" | PAdA < . The solution of the system of equations (1) has

o a
the form: C(A) -l/—% g g (t) cos (tf)dt, where g(t) is determined from the

0o

following integral equation with real symmetrical kernel:
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Dokl.Akad.Nauk, 109, faso.1, 53-56 (1956) CARD 2 /2 PA - 1465
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Here £{r) is determined by quadratures by means of the formula
-11-_- %r—)mf(r)= (-1)"P(r) and the arbitrary constant at £(r) can and must be

gelected in such a manner that the function c(Q) satisfies the comdition (2).
Now the problem of the diffraction of electromagnetic waves at a circular
opening in an infinitely thin, ideally conductive, plane soreen is investigated.
Dependence of time is assumed to be characterized by the factor

e_iwt. The components of .the electric and of the magnetic field occurring be-
cause of the opening in the screen sre given. The components gt and Ht at 2> O
can be expressed by the magnetic HERTZ vector. The equation for this HERTZ
vector is then solved step by step. The computation of the construction of the
approximation 1is here explained, but the problem of the convergence of - the
process is not mentioned.

In conclusion the expression for Hz(x,y,o) in the opening r £ a is given.

INSTITUTION: Charkov State University A.M.GOR'KIJ.
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" AUTHOR MGHIYBZER, A., AKHIYEZER, N., LYBARSKIY, G., PA - 281e

" TITLE “ETTeotive Deundary Cenditisn em the Sueface of Multiplying and

Slewing dewn Ledium. ..
(kffektivaoys gramichkmeye usleviye na peverkhnesti razdela
. mul 'tiplitsituyushchey i zemedlyayushohey sred - Russian)
VERTIODICAL  Zhurmal Tekhm, Fiz., 1957, Vel 27, Nr L, pp 8222629, (U.SeS8.R.)
Received 51957 Reviewed 6/1957

ABSTRACT The effectiv beundary cemditiem at the beumdary of the multiplieatery-
and the slewing dewn medium are ebtaimed feor the case in which the
slewing dewn characteristics ef beth media are the same, It is assumed
that the multiplicatery medium fills the right half.space (x>0) whilst
the left half-space iz filled by the slewer-dewn (x-great distarces
frem the flat boundary). As the dimensiens of the multiplicatery medium
sre imfinite, whilst a steady preblem is preseat, the multiplicatery
facter of the meutreams is assumed te be equal te ems im the case of the
determination of the offective boundary cenditiems. Thepquatien for the
slewing-demn precess of the fast msutesms is set up and is then takenm as
a diffusien equatiem and reduced te the ferm of an istegral-differeatial
equatien with a differemce as koramel. The preblenm ionsijtl in fiading an
asymptetie representation of f(mf ) with §>l. = g~ ,where L, is tke
diffusien lemgth of the meutrems with x3 0. THe pr lem is selved by
applying a methed resembliag that of Vimer-Gepf. In am appeadix the

Card 1/2 exact _emputatiem is carried eut. (With 3 oitatiens frem Slav publicatiens)
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S Effestive Beumdary Cenditien en the Surface ef Multiplying PA- 281e
' and Slewimg Dewn Medium,

7

ASSOCIATION FTI ef the bL_oadew of Sciemee of the Ukraimiam SSR, Charkew,
(FTI AN USSR, Eharkev)

PRESENTED BY

SUBMITTED 1.1e.1956

AVAILABLE Library ef Cengress
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. AUTHOR: AKHIYEZER ,A.N. 57-6-22/36,
. PITLE: ~Phe ETTeot of the Soreen Finite Thiciness in Some Diffraction

Problems. (Ob uchete tolshchiny ekrana v nekotorykh zadachakh
~ aiffraktsii, Russien)
PERIODICAL: Zhurnal Tekim.Fiz. 1957, Yol 27, Nr 6, pp 1294-1300 (U.S.5.R.)

ABITRACT: Here the quasistatic theory developed by BETHE (Phys.Rev. 66,
163, 1944) on the diffraction on small holes in a flab ideally
conducting screen is generalized for the case in which the
soreen is of finite thicknesa. For this purpose it was
neosssary first to solve a certain boundary problem of the
potential theoxy.

This problem may be raised both for electrostatio and for
magnetostatic cases.

Here the magnetostatio one, which corresponds to the "magnetlo
connection" , i.e. for the case in which the ocomponent of the
‘eleotric field near the hole of the conneotion, whioh is
vertical to the screen, is investigated.

This boundary problem is reduced here to two independent
integral equations which permit an approximated solution.

Card 1/2
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, 157-6-22/3%6
, The Effect of the Screen Fipite Thickness in Some Diffraction
' Problems. .

The first approximation is found and used for the computation
of the connection of two wave conductors. The correction with
respect to thickneas, which is based upon this approximation,
corresponds to the experimental data cbtained. (With 1 Table,
}, Illustrations, and 3 Slavic References).

ASSOCTIATION: Tnstitute for Measures snd Measuring Devices, Charkow.
(Institut mer i jzmeritel! nykh priborov, Khar' kov)

PRESENTED BYX:

SUBMITTED: 29.42.1956
AVAILABLE: Library of Congress
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24(3) 80V/20-125-2-15/64

AUTHOR: Akhiyezer, A. N.

TITLE: On the Reflection of Electromagnetic Waves by a Turnstile-
junction (Ob otrazhenii elektromagnitnykh voln turniketnym
soyedineniyem)

PERIODICAL: ?oklagy Akademii nauk SSSR, 1959, Vol 125, Nr 2, pp 300-303
Ussn

.~ ABSTRACT: The author investigates an adjusted turnstile-junction, %o
arms 1 and 3 of which(there are altogether 4 arms) reflect-
ing pistons are connected. In the vwaveguides 1 to 4 waves of
the type TE10, and in the cylindrical waveguide, waves of

the type TE11 are propagated. Also the two basis~polarizations

are shown in the drawing. The scattering matrix for such

a system may easily be determined from the scattering matrix
of a turnstile-junction by introducing additional relations
between the amplitudes 8y of the inciding waves and ihe

amplitudes bi of the reflected waves in arms 1 and 3:
Card 1A
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On the Reflection of Electromagnetic Waves by a Turnstile-junction

ay'= b, Ty 1= 1.3, Here T, = 091 denotes the reflection
coefficient of the piston in the corresponding arm; 84 and
8, - the eigenvalues of the socattering matrix, and it holds
that |s,| = ,52,
obtained which may be written down alsé in matrix form.

The two special cases T =1 and T = j correspond ¥o the
application of turnstile-junctions described in publications
(Ref 2) for the emission and for the reception of waves
with linear and circular polarization. Next, th: case:is
investigated in which reflecting pistons with the reflection

coefficients

« 1, Af%er several steps 4 equations are

o = ej?z and 114 = 9374

ara conneoted also to arms 2 and 4‘of the turnstile-junction.
As before, the position of the pistons 1 and 3 is to satisfy
the condition T'1 + T'3 = 0. Also for this case a mafrix

Card 2/4 equation is written down. This connection has no lbsses,
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On the Reflection of Electromagnetic Waves by a Turnstile~junction

and therefore the goattering matrix is unitary. The polari-
zations p and q of the inciding and of the reflected waves
respectively are connected by means of a broken-linear con=
nection. Because of the unitarity of the soattering matrix,
this transformation may be represented by the rotation of

a Riemann sphere round an axis passing $hrough its center.
The points of the equator of this aphere corregpond to puire-
ly linear polarizations, whereas the norih- and - the south-
poles correspond to the right-circular and left-circular
polarization respectively. By the difference in phase of the
waves reflected on the pistons 2 and 4 it is possible %o
jnfluence | ql . In conclusion, it is shown that in the case
of an arbitrary polarization P of the inciding wave it is
possible %0 obtain an arbitrary given polarization q of the
reflected wave. There are 4 figures and 3 references, 1 of
whicr is Soviet.

Card 3/4
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sov/20-125—,2;115/54
~junction
On the Reflection of Electromagnetic Waves by a Turnstile-jun

n

i jzmeritel'nykh
ASSOCIATION: Khar 'kovekiy gosudarstvennyy jnstitut mer 1 izm »
lnggl"loczfr State Institufe of Measures and Measuring Devices)
a -
7 i ician
PRESENTED: December 3, 1958 by Mo A Leontovich, Academ

SUBMITTED: Decembexr 3, 1958
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S/194/61, 300/006/064/077
G, 6oow (/0?7///&7) D201/b302
AUTHORS : Brodskiy, A.I1., Akhiyezer, A.N., Magda, V.I. and
Sen'ko, A.P.
YITLE: Staundard calorimctric equipment for checldyvy zmall
power meters
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,

no., 6, 1961, 18-19, abstract 6 I107 (V sb. '100 let
so dnya rozhd. A.S. Popova', M,, AN 538SR, 1960,
188-193) ;

TEXT: The arrangement is based on the division of the power mea-
sured by the calorimeter by neans of a standard dircctional coupler.
It consists of power source, wavemetcr, SHF power levcl-sicbilizer,
attenuator, standard directional coupler nud a standard calorimcter.
The SHF power sources arc typical, oil immersed klystroiis. The usec
of an oil bath and a good supply stabilization makes the 15 win,

frequency drift better than 1-2 x 10~5. The power level stabilizer

Card 1/2
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_ 29718
S/194/61/000/ )06/064/077
Standard calorimetric equipment... D201/D302

consists of a directional coupler, a reference detcctor, d.c. ampli-
fier and magnetically controlled attenuator with an irreversible ro-
tation of the plane of TEyjp wave in a circular wvaveguide vith a fer-
rite in a longitudinal magiietic ficld.  The power level stebilizer
keeps the output power level within ~ ¥0,.5% with changes of 20%
of the input power. The staundard directionul coupler has the
straight-through attenuation of about 10 db und directivity > 25 db
SWR € 1.07. The standard microcalorimeters permit measurement of
power levels of 2-100 milliwatts with an error < +1,.5%. The SUR X
of the calorimeters is better than 1.16. The process of iacasure-
ment is semi-automatic and takes 2-3 minutes. Tie calorimcter works
on the principle of a cooled thermccouple which wmclies it possible
to replace the SHF power by that of d.c. at a coustant temperature
of the calorimetric system. The sources of civars have been analy-
zed. [ Abstrecter's note: Complete trauslation /
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' jUTROR: _Akhiy egor, A.N. |

TI'ILE A Wavyegﬁide:-Divide‘I" With Elliptical Polarization

| PERTODICAL: Izmeritel’naya tekhnika, 1960, Nr 4, pp 50-52 (USSR)

s_ABSTRACT: - Information .is given on the design and operation of

: a waveguide Apowers‘-divider based on a new principle:
vi,z,,'_.theuconversion of the initial wave into an ellip-
tic‘ally.polarized N., wave in a round waveguide, and : \
the subsequent reveH%e’ conversion into an N ol wave in’ \)(

the rectangular waveguide. The power division is de-
termined by means of the relation between the pola-
_ rization coefficients. The single-amplitude wave is -
v divided by the method described previously by Meyer
‘Card 1/2 and Goldberg /Ref. 2, English/. Yor analyzis of the
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S/194 61/000/009/046/053

oy 1300 | p271/D302

AUTHOR: _ akniyezer, A-N.
TITLE: Measurement of small attenuations in waveguidés
PERIODICAL: Referativnyy zhurnal . Avtomatike i radioelektronika,

no. 9, 1961, 55-56, abstract 9 1314 (Tr. in-tov
Kom-ta standartov, mer i izmerit. priborov,pri Sov.
Min. SSSR, 1960, mo. 48 (108), 65-85)

TEXT: ~ Most widely used methods sare considered for measur-
ing small attenuations in waveguides, with modifications and supp- ‘
lements {ntroduced as & result of experimental work in KnhGIMIP. An
analytical expression for attenuating an element of waveguide line
is considered. Methods described are: gubstitution of a calibrated
attenuator DY the use of balance wethod, thermistor bridge, circle
diagram, double three-port junction. Resonance methods are consid-
ered which are based on measurement of resonance resistance, Q-fac-
tor and propagation coefficient of the i.nvestigated waveguide used

Card 1/2
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Measurement of small attenuations ... D271/D302

Q-measurement of waveguide resonator, 3) measurement of the trans-
fer coefficient of waveguide resonator. Results are shown of atten-
uation measurements in waveguides by applying the first four of the
above methods, The errors of the method of circle diagram and of
the method of equivalent transformer are considered in the appendix;
also, the influence is considered of lumped losses inside the meggy’
sured waveguide when methods involving standing waves are used;
fundamental data are given of the apparatus used for measuring
ia.ttenuation. 25 references. [Abstracter's note: Complete trans-
ation :

as a resonator: 1) Method of equivalent transformer, 2) method of /

Card 2/2
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mlnm’ A,n. ue mans Of an oaning in
e gular wave gu 160.
Connection of rectan 1h, f£ize. 30 n°'7‘85 J"851(’ JI}!A 13:8)

a wide wall . Zhur. telhe
4 izmeritel’'mykh

mer
1, Xhar'kovskiy gosuclarstvenm institut

priborove (Wave guides)
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Widening the rang
h:tlwing %oluahape oscillations.

~ (Resonators)

e of the balancing connéction in regonators

.t kh. n°.1350“‘51 J& '62.
Temate (MIRA 14:12)
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| .'39"';"‘4 necessary to measure
“gga (3)e - Haawurement of. -8 4w
etector: head When' shifting the- slidins
3). canbe ‘determined . ‘elither DY employs.ng \X
Cywith A -diffarent’ standing-ane ratio. or
3ch is inserted’ ‘between the. ‘soupler- and
' :t,n auch a way - ‘as~to obtain sera
tion of the load.,nThev
due-toi.the: errors: 4n the ' ~.. " -
: tion. ‘of tho P .

hi. Qt-liéd*ip_

: "cﬁ;ua#e?-‘éa.u?,edxby'.., devia

rue square;lawj. ‘error-of the. .-

tiple ¢ reflections ‘be qtween the. ‘detector

perturbation of the' field due, to fha probo: Vo

4 1oad.{d, . of the .detector and changes -~ -
The method waé ‘erified
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: ; J-W - b The‘ direqtivi :
ol the ‘same co plar: utred b ~th 't X
D = 29.7 +/0s. easured by’ the atisnustor mothod vas.
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AKHIYEZER, A.N. ~
Measuring the directivity of wave guide coupler, Iam,tekh,
no.1148=50.Ja 163, (MIRA 1612)

T 7 7 (Wave guides--Measurement)
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