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AUTHOR: Akhiyezer, A.N.
TITLE: Design of wideband waveguide directional couplers ’
PERIODICAL: Izmeritel'naya tekhnika, no. 3, 1963, 50 - 52 3
[]
|
‘

TEXT; ~__The paper was read at the Fourth All-Union Confereonce:
of MVSSO, Khar'kov in 1960. The design is considered of
directional coupl ers with identical, equidistantly—spaced,
¢ircular coupling apertures, situated on the wider wall of the
two rectangular waveguides. The analytical approach is based on
first determining the transmission attenuation and directivity of
an individual coupling aperture and then taking into aceount the
interaction of =n apertures and interference of the reflected
waves and calculating the attenuation and directivity of the
¢oupler. The attenuation and directivity of an aperture can be
based on the author's formula {Zhurnal tekhnicheskoy fiziki, 1956¢, "
no. 7): '
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where d is thc diameter of the aperture, a and b are the
wider and narrower wall cross-sections of the waveguide,
Y = 2“’/)\a where 7\6 is the wavelength in the waveguide, h

theo distance of the aperture from the axis of the wavegulde and
] and ¢ are coefficients taking into account the wall thick-
m -

t In a coupler with n equidistantly-spaced apertures,
: diotekhnika ;=1

n sin o o
[ = el EEERSSBEREANIIN (v 79 R
!éin'hcﬁ"\ SRR R S

€7) %720 1og"

where b = 2%{ /A vhere £ is the distsnce between the '
- neighbouring apereures. The first term in Egs. (3a) and (3<)
' represents the attenuation and directivity of an individual ]
" aperture, while the second term takes into account the interaction
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“of the system of-ap res

Wien designing a coupling syst

. with the directivity and attenuation as basic parameters,

first necessary to determine

system by assuming that (Z2 - cl =

nd-0,40...The number- of coupling ap ertures n
' ‘ i/87-and the transmission attenuation Sof-.a.
the transmission attenuation C
A coupler with a directivity

mined from the ratic’
single aperture is evaluated from
of the system by using Eq. (3a).

the required length Lt

of the

0 and that f' lies between

is deter-~

of 26 db and attenuaticn of 19 db was designed and constructed.

- There are & figures and 3 tables.
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AUTHORS: Akhiyezer,

TITLE:

PERIODICAL: _
Vol 36, Nr 6, Dp 1845

ABSTRACT: In the introducti

mann and Teller (Ref 1
the problem

theorem verified, and,
of the variation of

investigated only for

of relativistic magnet

tangential-, Alfven-,
investigated.
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I. A., Polovin, R. V.

on the authors disocusa

telativistioc shock-adiabatic was derived .
of the stability of relativistic magnetohydro-
dynamic shock waves was investigated, nor wag: the Tsemplen

the magnetic fiel

relating to the classificati
ohydrodynamic
fast and slow shock waves) were not
To deal with all
the present paper. Like in the case of ordinary hydrodynamics,
the shock wave also in magnetohydrodynamica
sgimple wave, in that every point of the ligui

30V/56-36-6-31/66

On the Theory of Relativistic Magnetohydrodynamic Waves
(K teorii relyativistskikh magnitogidrod

inamicheskikh voln)

ghurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
-1852 (USSR)

the paper by Hoff-
) in which the equation of the non-
However, neither

besides, the problem of the direction

Also the questions
he particular features
discontinuities (contact-,

special cases.
on and t

these problems was the aim of

develops from &
d with a greater
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on the TheoTy of Relativistic Ma_gnetohydrodynamic Sov/56-36-6—31/66
Waves

density also poves with higher yelocity. The authors first
investigate these simple plane wavesj each of their values
may be represented as 8 function of the coordinates x and ¥
(Khalatnikov and stanyukovich already jnvestigated these
waves ini:glativiatic magnetohydrodynamica). The authors baseé
their jnvestigations on the system of the relativistic

. ity end infinite=61€6trﬁo uonductivity, and give & mathemati-
cal gescription of the Alfver wave, the magnetoeonic waves,
as well a8 of the fast and slow magnetosonic waves. In the
following chapter the discontinuities are investigated, viz
1) aiscontinuities which, relatively to the liquid, are at
rest (contact- and tangential discontinuities) and 2) such as
are in motion relatively to ghe liquid (a1fven and shock waves)s
In the last part of the paper the Tgemplen theorem 18 proved
for shock paves of arbitrary intensity (in nonrelativistic
magnetohydrodynamics this has already been proved by
Tordanskiy, Polovin, and Lyubarskiy (refs 16-18)). The theorem
states that in the shock wave pressure end density increase
card 2/3 if (@s8/?p), /n > 0. The authors finally thank
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On the Theory of Relativistie ¥agnetohydrodynamio 30V/56-36—6-31/66
Waves L

A, I, Akhiyezer and G. Ya. Lyubarskiy for valuable dig-
cussions. There are 23 references, 17 of which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-technical Institute of the Academy of Sciences of
the Ukrainskaya SSR)

SUBMITTED: December 27, 1958

Card 3/3

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610007-6"



APPRO"EDFOR RELEASE: 06/05/2000  CIA-RDP86-00513R000100610007-6

AUTHORS: ysg;*sz%;- Lok Polovin, R. V., SOV /56-37~3=25 /62
: “o . “paintsadze, Ne L. :

TITLE: Simple' Wéves in the Chew, Goldberger, and Low Approximation

PERIODICAL: Zhurnﬁl eksperimental'noy i teoreticheskoy fisiki, 1959,
" Vol 37, ¥r 3(9), »p 756-759 (USSR)

ABSTRACT:  Chew, Coldberger, and low ghowed that a dilute plasma in a -
magnetic field in which collisions play an importent role, may
be defined by a system of magnetohydrodynamic equations with
anisotropic pressure.. It is of interest to use these equations
for investigating the nonlinear motions of a plasma (above all, -
of simple waves). The present paper ‘desls with this problem.’ ‘
The system of ‘magnetohydrodynamic equations has the following

form in the Chew, Goldberger, and Low approximation:

> "Op, 2 , >
Q%—% =_‘F-) + —l%!F [curl _ﬁ,_ﬁ] , Fi,= - ik OH = curl[?" H] ’

v =B =0 == +div(ev) =0, p =p.d. + (p
Card1/4 , 2t . ? ! ik .llk
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- Simple Waves in the Chew, Goidberger, and SOV/56-37-3-25/62
Low Approximation . - - RS :
) 2
> =4 By o 4 Qi
1_1=H/H % ?H)_=_o_,_dt( _3)=o |

The author investigates one-dimensional plane waves in which all .
magnetohydrodynamic quantities are functions of one of these
quantities (e.g. of @ ). @ on its part depends on the

coordinate x and on the time t: x - VQ(?)t = f(?) VQ(?)
denotes the translation velocity of the point where density g)

has & given valuej £f( Q) - a funotion whioh is reciprocal to the
density distridbution @ (x) in the initial instant of time t= 0.
£(@) = 0 holds for the self-gsimulating waves in the ranges of
compression £'(p)<0 and in the ranges of expansion £'(p)>0 .
The simple waves are closely connected with the waves of small
amplitudes. Like in magnetohydrodynamics with scalar pressure,
there exist 3 types of waves. The partly very extensive
differential equations of the Alfvén waves and magnetic sound
waves are written down explicitly. The A1fvén waves propagate
without changing their shape. Investigation of the equations of
the magnetic sound waves in ‘general form frequently meets with

Card 2/4 considerable difficulties. The authors deal only with the most
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Simpie Waves in the Chew, qudberger,' and  80V/56-37-3-25/62
Low Approximation , S -

interesting case in which hydrostatic pressure is considerably
lower than magnetic pressure. In the ranges with expansion the
density gradient decreases, and in the ranges of compression it
increases. In the ranges with expansion (£*>0) and in the
gelf.simulating waves (£ = 0) density decreases. In the ranges
of the compression (f!'<<0) density increases until a certain
expression written down by the authors becomes negative..

As soon as this expression equals zero, & compression shock
wave is formed. In a fast magnetic sound wave, the guantities
P, o0 Ppoo By pl/p“ change in the same way as in the magnetio

. sound wave. The authors then investigate a slow magnetic sound
wave, There are two possibilities: (1) In the normal case, '

. density changes in the same way a8 in a fast magnetic scund
wave.  Shock. waves are formed especially in the ranges of -
compression, and the self-simulating waves are expansion waves,:

Card13/4
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" (2) In the abnormal case the density gradient decreases in the

ranges of compression and inoresses in the ranges of thinning.

In the ranges of expansion a shock wave is formed. In coxtrast
to magne tohydrodynamios with scalar pressure, expansion shook -
waves may form in this case. The authors thank A. I. Akhiyezer
and G. Ya. Lyubarskiy for useful discussions. There are '

8 references, 5 of which are Soviet. ;

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physical-techniocal Institute of the Academy of Sciences,
Ukrainskaya SSR) Institut fiziki Akademii nauk Gruz. SSR

(Physics Institute of the Academy of Sciences of the
Gruzinskaya SSR)

'SUBMITTED: ~ April 3, 1959
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AKHIYEZER, JI.A.; POLOVIN, R.V.

[Motion of a conducting plane in a magnetohydrodymamic
medium] O dvizhenii provodiashchei ploskosti v magnito-
gidrodinamicheskol srede. Khar'kov, Fiziko-tekhn, in-t
AN USSR, 1960, -44-53 p. (MIRA 17:2)
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AKE;J;I_EZER, I.A.; POLOVIN, R.V.; TSINTSADZE, N.L.

[simple waves in Chew's, Goldberger's and Low's approxima-

tions] Prostye volny v priblizhenii Ch'iu, Gol'dbergera i

Lou. Khar'kov, Fiziko~tekhn. in-t AN USSR, 1960, Page 57,
(MIRA 17:3)
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AKHIVEZER, I.A.; POLOVIN, R.V.

[Theory of relativistic magnetohydrodynemic waves] K teorii
reliativistslikh magnitogidrodinamicheskikh voln., Khar'kov,

Fiziko-tekhn. in-t AN USSR, 1960. 54=55 p.  (MIRA 17:1)
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" AKHIYEZER, I.A.; POLOVIN, R.V.'
Motion of a conducting piston in a magnetohydrodynamis medium, Zbur,

. eksp.i turefiz. 38 1n0.23529-533 F 'él (MIRA 1435)
1, miko—tekhnicheakiy institut Akademii nauk Ukrainskoy SSR.
o (Magnetonydrodynamics )
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BOO6/B056 | '
AUTHORS 3 Akhiyezer, I. A., Peletminskiy, S. V. \
hu—-qlm — » ] "
TITLE: Application of Quantum-field Theoretical Methods for tha
Investigation of the Thermodynamic Properties of a Gas
of Electrons ‘and Photons ,}_\ 1
s

PERIODICAL: 2Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 38, No. 6, pp. 1829 - 1839

TEXT: The idea and the method of applying the quantum field theory for
the purpose of investigating the thermodynamic properties of systems of
interacting particles date back to Matsubara. A. A. Abrikosov, L. P.
Gor‘*kov, I. Ye. Dzyaloshinskiy, Ye. S. Fradkin, A. A. Vedenov; and

4. I. Larkin have already occunpied themselves with various forms of
applying this method. It was the aim of the present paper to derive

the thermodynamic potential of a system of electrons, positrons, and
photons in consideration of the interaction between them with an

accuracy up to and including terms with e‘{'lnea,, where e is the electron

Card 1/3 V/Zg
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charge. First, the idealized problem of the thermodynamic potential of

an electron-photon gas with a homogensous, positively charged background
is jnvestigated, in which the bac
electron charge, S° that the task
dynamic potential of an equilibrium
part played by the ions existing in
into account (at not too low tempe

kground compensates the negative
consiste in getermining the thermo-~

system. In the following, also the
physically real systems is taken

ratures), and finally one goes OVer

to the problem of the energy of blacke~body radiation in congideration
of the interaction between the photons and the electron-positron pairs.
After a detailed explanation of the fundamental relations of the thermo-
dynamic pcrturbation thecry and application of Matsubara's quantume
field theoretical method, and after a discussion of the invariance
properties of the polarization ope
that of the thermodynamic potenti
ing in the higb—momentum region ©
renormalizing the electron charge
the vacuunm level. General oxpressions are

rator, the problem Propers 1o @0y

al, is dealt with. Divergences appear-
£ the virtual particles are removed by
and mass, and by redetermination of

derived, which take relativistic
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Electrons and Photons

effects into account, and asymptotic formulas are derived for the
exchange and correlation energies. Finally, corrections io the black-
body radiation energy for the interaction between photons and
electron-positron pairs are calculated. The authors thank 4. I

Akhiyezer for advice and discussions. There are 1 figure and 9 references:
6 Soviet, 1 American, and 1 Japanese.

ASSOCIATION: Fiziko-teklmicheskiy institut Akademii nauk Ukrainskoy SSR

SUBMITTED: January 12, 1960
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AUTHORS; Akhiyezer, I. Asy ?eietm;nskiy, s. V.
. ~TITL*E:' N Theory of the Me,gnei‘:ic Properties of & anideal Fermi Gas

at Low Temperatures

’VPER.IO‘DICALx zhurnsl eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, Fo. 5(11), pp- 1308-1316

TEXT: This is a study besed on the quantum field theory of the effect of
the interaction between particles upon the magnetic propertie especially
the oscillations of the magnetic moment of & Feérmi gas. The aut s chose
a simple model within the mieroscopic thoory assuming that the interaction
of the particles is due to short-range forces and the system in question
can be regarded as a gas. Expressions are found for the change of period
and the amplitude of the oscillation of the magnetic moment due to the
interaction betwecen- the particles. The results.are valid in a moderate

temperature "range‘(pofo« 1, 'JJ//A &1, (u.'/}\)z(pofo)zq (4[ }‘)-1’\': 13 ‘u=p§/2m
is the chemical potential, and S e}f/mc is the Larmor frequency of ihe
card 1/3
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86903

Theory of the Magnetic Propertiea of & Nonideal §/056/60/039/005/020/051
Fermi Gas at Low Temperatures , B006/BOTT

particles in the ? -field; p is the reciprocai temperature, fo the scattering -

amplitude of zero-energy particles for # = 0). The following expression iz
obtained for the oscillations of the gas denslty o

w2 "Bs'i?[—-(wA»)— ]x

R x2exp{ %",—;’ L (2k+})¥—‘“!—[(2k+l>'——]}., ©(22)

for the oscillations of the thermodynamic potential per unit of volume:

- () T ——

0=0,42 2,(-1)@,.

e o A (Z2YRL [ (p+Ap)——]

—

xzexp{ T‘——(2k+l)—--‘[(2’¢+l)"‘y]} e

and for the oscillatlng part of the magnetic moment:

Cawd 2/
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Theory of the Magnetic,?roperties of a Nonideal S/05 60/039/005/020/051
Fermi Gas at Loi\v_. Témn%ratnne%,;.-,,-. o B006/BOTT
: o e(m\Ap — .
e . f4—7703§“4ﬁr@+”)1ﬂx

® iexp {_E‘.’_EL.@&;;. 1) _.‘_“'_[(1;;; l)f’f’ii']} . (29

v g Bﬂ’._.”_‘__'_______...“_’.t___ ~ H 2 %
T T 086 1 e /m p . t2sx shL,-1 37 m
Ty B - e == | e - 2 (p+4u)= = sh o)
If wi»l, then N -5 ele Fe !L X ¢ i) g T @
o0 0 . | \
,Q = - '7%%%; Ma -5 = - fh; zﬁ;iﬁ . Tt is especially pointed out that

{r. “ :
the oscillation amplitude contains a factor which increases Oxp onentia ny\
if the magnetic field # decreases. The suthors thank A. T. Akhiyezer and
1. M. Lifshits for their suggestions; Yu. A. Bychkov for discussions.

L. D. Landau, A. M. Kosevich, V. M. Calitskiy, A. A. Abrikosov, L. Po’
Gor'kov, I. Ye. Dzyaloshinskiy, Ye. $. Fradkin, and V. 6. Skobov are

" pentioned. There are 3 figures and T referencess 5 Soviet, and 2 British.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
v (Institute ofiPhysics and Technology of the Acadenmy of
Sciences Ukrainskaya SSR) '

" SUBMITTED: May 25, 1960
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24 7900 (047,158, oy 1Y)
AUTHORB:‘. Akhiyozori Te Aoy _ar'yakhtar; V. G., Peletminskiy, s. V.

TITLEs Theory of?‘high-treque'noy magnetic susceptibility of a
: ferrodielectri_c at lovw t eaperatures

?ERIODIOAL: Zhurnil;qksﬁerimqntalinoy 3 teoreticheskoy f£iziki, v. 40,
' no. 1, 1961, 365-374

‘TEXTs The ferromagnetio resonance line widths are commonly caloulated by -
bhenomenologioal'nethodﬂ uging the relaxation term in accordanoce with
Landau-Lifshits or Blooh., Tha authors of the present paper wanted to

oaloulate the ferromagnetic resonence line shape by using quantum theory
snd basing on the pioroscopic theory of spin wave interactions. The
magnetio susoeptibility tensor is not determined a8 usually with the help
of an eguation of motion but with an application of field theory using
Green's two-time funoction of spin waves. The calculation of Green's spin
wave function is based on & Hemiltonian which takes into account both
exchange interaotiona«and relativistio jnteractions between spin wavesj
the interaction-of these spin waves with lattice vibrations is neglected.

Card 1/8
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- 3102/3212 :

éh°6fi °f 'hish-freqnenoy ‘nagnetio.:

‘relatiom | n (k) " 7,1 (kv“’)hl(k),w.d‘

;describea by B(Ft) = “g( ) o5 RO (F); €40y and the
:magnetic moment 19 e.cpressed by the relation: :

The variable magnetio i‘ield ie

relaxation of the

2 S._,dk,elkrkl(k) aw————-[zn(ﬁ,w) - Xu(k w)]

o ,

-hermitean part of the tensor ‘X'Ll’

ines the energy absorption of the variable magnetio o

tween K& (r,t) and the. i
X, (r-r' 1-1')

n

is “thus’ determined vy the anti

hia part also determ
fiéld. i In the fonowing the connection be
Matau’béra-Green funotion?/'{: (F,7) is defined. by
-<T {Q (r,‘:)ml(r' 1')}) %} (r,'r) -;e M (r)e T, where T :‘s the

ohronologioal operator with respeot ‘to the variable T, whioh is examined

; b'y employing the diagram technique. “Using & method of A. A. ‘Abrikosov,
Ye.. Dzyaloshinskiy, and Ye. 5. Fradkin ‘one obtains:

'xﬂ(k w) = xn (1_;,9:) - (k,-ico+0) ‘The magnetio susneptibility of &

f:f;:CardHB/B“.“ ,,_:;‘;.‘_-,} e
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. s 4 "8/ 056 61/040/001/0}4/037:‘,: i
Ty of high-fraquenoy agnetio TIRERE : 3102 3212 e § 7
dieleotrio desoribed by the Hamiltonian 35 3C 4-??‘133 + 954 is then oomputea,’;
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raFor eg-»'n the following u valid (IE)T@' ('r[e )*8,e Finally the authors thank

‘M., 1.. Kaganov and V. M. Taukernik ‘are
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(7,3700(/05‘7///43) D274/D303
AUTHOR : Akhiyezer, 1.0.
———
TITLE: On the theory of electromagnetic properties of
many-particle systems
PERIODICAL: Ukrayins'kyy f£izychnyy zhurnal, v. 6, No. 4, 1961,
435-447

TEXT: A system of many charged particles is investigated by the
methods of the quantum theory of fields. Using Kubo's method (Ref. \/H/

1: J. Phys. Soc. Japan, 12, 570, 1957), one obtains, in the linear
approximation with respect to the external field H, the following
relationship between current and field:
3 p(que) = Kpv (q,0) 2% (q, @), (3)
where \
Kpy (x - x') = - 10 (t - £1)8p {po [In(x)y Iux")J o (2)
Po being the equilibrium density-matrix in the absence of thé ex-
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ternal field, € - the thermodynamic potential, [ - the reciprocal
temperature, & - the chemical potential, N - the number-of-partic-
les operator. Betweemn the function Kpv and Green's temperature

function Kpv, the following relationship is established

Kpv (q,0) = Kpl@iag) o 5500, (5) Vﬁ/
Further, one obtains
J;,_ (q,w) =P}1v (q,w) Ay (q,w), 9)

where P is the polarization operator and A is the total field, com-
posed of the external field and the polarization field. Using Max-
well's equations, expressions for the electric and magnetic suscep-
tibility are derived:

¥ (g,yw) = ©w-2p4 (q,w),

X (qy ) %_%_g_,_%% - q'z{Pt (q,w) - Pq (q,m)} (13)
q,

Card 2/7
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The poles of the components of the function Kauv determine the
eigenoscillations of the system; for sm isotropic system, two types
of such oscillations are found: longitudinal (plasna) oscillations,
and transverse (electromagnetic). The dispersion relations of these

oscillations are E(q,w), - 0, 18)
and @ 2¢ (q,w) =0 (19)
- W t . G = .
= (q, & ) d
The enerfy dissipation of the external field is derived: yﬂ/
——

/ & =2(n)" S‘dq i oMot 1) X

X {m (q, w)P1m {‘{; - w’e]'?:‘?J: (@, ») Fumtim (—-)—*\ ,

and for the case of non-periodic field:
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ya R R PR
| et (23
q, ©) le{(—g - -”GTl 4-1Jf (g, w) Fomtim (—e)! } . . Vﬁ/

e to determine the énergy losscs
through the system with

Xill?(

By means of Eg.. (23) it is possibl
of a heavy, charged particle which passes

velocity v.; in this case:

-

o T T T S

’@_=2(Ze)’sdqum w b(m__qv)lmv‘ [:(q.“’)l"(q, u))] ‘.‘.

a2 1—e™ P elqe) | (28)
B (qr m) /

ility of a rela-

magnetic susceptib
£ the suscepti-

for the electric and
ther, the values O

Expressions
derived. Tur

tivistic plasma &are
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bilities ¥ and X are found for several 1imiting cases. Case_a)
the frequency @ is very small as compared to the mean momentum P
of the plasma particles; then

E - e2 d

'x (o, 0) WT —E% np. (34)
(o]

At low temperatures:

X (o, 0)=‘32 in &+ p@ ‘E‘f. (35) M
m

67%

Eq. (34) was obtained (by the method of kimetic equation) DYy AJA.

Rukhadze and v.p. silin (Ref. 9: ZhTF, 38, 645, 1960).- Case b) the
frequency and wave vector are small in cor%?arison to P; expressions
are derived for the real parts of ® and which are equivalent

to those obtained by g8ilin; if thereby ®@ > G, the imaginary parts
vanish. GCase € @ = g; then X% and X are real quantities. Fur-
ther, the eoffect of ioms in the system is considered. 1t is found
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that at low temperatures, the ions have & greater effect whereas
at high temperatures their effect decreascs. The expressions for
the susceptibilities of a relativistic plasua, derived above, are
the first terms of an expansion of % and X in series in powers
of e? (e2 being the scattering cross section of electrons or posi-
trons). Such an expansion is valid (under certain conditions) for
not too small and q, whercas for small values of w and q-it
may not hold. Further, the dispersion relations of transverse
(electromagnetic) oscillations of a relativistic plasma are derived
(for the high-frequency range):

oo

2 2
2 242 4+ 8 p<dp
© q% + ——5‘28 5 np (44)
o]

For longitudinal oscillations, an expression ig derived for the
casc of w and q small in relation to P. Finally, the dispersion
relations for homogeneous, non-relativistic, plasma oscillations
are obtained. There are 13 references: 8 goviet-bloc and 5 mon-
Soviet-bloc. The references to the English-language publications
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read as follows: R. Kubo, J. Phys. Soc. Japan, 12, 570, 1957;
H. Kanazawa, S. Misawa, E. Fujita, Prog. Theor. Phys., 23, 426,
1960; H. Kanazawa, N. Matsudaira, Prog. Theor, Phys., 23, 433,
1960.

ASSOCIATION: Fizyko-tekhnichnyy instytut AN USSR Kharkiv (Physi-
cotechnical Institute AS UkrSSR Khar'kov)

SUBMITTED: December 7, 1960 bﬁ///
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AUlHOR: Akhiyezer’ I. A,
TITLE: Theory of interaction of a charged particle with a playsma

in a magnetic field

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40,
no. 3, 1961, 954-962

TEXTs The interaction of a nonrelativistic charged partigle with an
electron plasma in a constant homogeneous magnetic field H is investigated. /
The particles of mass M and momentum ¥ traversing the plasma belong to OL _

) 2
energy levels E»’pz - '7’(?+1/2)m/M + pz/2M, ifm = eB/me, the Larmor

frequency of the plasma electron. The energy loss of the particle on
traversing the plasma is caloulated according to a method given by

: A. Akhiyeger and Faynberg (Ref. 1: Nuovo Cim., Suppl., 3, 591, 1956), and
the following general expression is obtained:

Card 1/3
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2 @ = k @
-4 B5,pg " %?;.Smfdﬁzfi% Ay (ﬁ%)xlmﬁ‘-&f%y (0

- B - @), where ) = £-1, £ the dielectric constant,

-8 )
A’vv‘ (a) = fds JO(ZaVE')Lv(s)Lv,(s)e (Jo - Bessel function, L, - Laguerre

polynomial), and ki = ki + ki. This formula is specialized in different

ways, and, among other. things, a result is obtained which was also ob-
tained by A. G. Sitenko and K. N. Stepanov (Ref. 31 Tr. fiz.-mat.
fakulteta KhGU, I, 5, 1958). Further, a formula for i is derived:

2 k Pop, o' ,p, -k :
- 2e mm, 1 t z 7z 2
ye(kye) = - — Z ?dp A ,(-.n-—s) — ——-— » Where
(20)2 k2 03t - 2 VIR Sp, T Sk, o
. 2 -
E5,p "L(.‘7-r1/2) + pz/2m, B0y " Eexpzﬁ(g?pz—lu)} + 1]"'. BHere, B is the

MNaaad 0/1
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goi.p:%oal temperature, u.the chemical potential, and o the angle between
k and H. This expression is also specialized and the real and imaginary
parts of x, that is, the frequency and the damping coefficient are
calculated. The asymptotic behavior of A‘» ,(a) for a—0 is investigated
in an appendix. A. I. Akhiyezer is thanked for the discussiocn of his
results. There are 1 figure and 8 references: 6 Soviet-bloc and
2 non-Soviet-bloc.. ., .

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
_ (Institute of Physiss and Technology, Academy of Sciences,
Ukrainskaya SSR) o : :

SUBMITTED: October 27, 1960 . . ' ‘
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© "AUTHORS : Akhiyezer,\ﬁA} I., Akhiyezer, I. A., Sitenko, A. G. _
PITLE: a Contribution to the theory of plasma fluctuations _ ‘

| PERIODICAL: Zhurnal ekeperiuental'noy i teoraticheskoy fisiki, vo 41,
P : 'no. 2(8)’ 19‘31’ 644~ 654

. MEXT: fThis article deals with the theoretical determination of fhe '
- speotral distributions and correlation funotiona of various fluotuating
..+ _quantities, inoluding the distribution function of particles, and also )
> .with the determination of the scattering cross sections of electromagnetisc -
¢ waves by plasma fluctuations without collisions. The authors study a free -
i - plasma and & plasma located in a constant homogeneous magnetic field., The i
. podsible'difference between the electron and ion temperatures is taken
i into doocount. . In accordance with the general theory (H. B. Callen, . L
T. A. Welton, L. D. Landau, and Ye. M. Lifshits), fluotuations in a plasma '
that is in perfect statistical equilibrium can be investigated if the tensor -
“:i of its dielectric oonstant is known. V. V., Tolmachev, S. V. Tyablikdv, and
"% Yu. L. Klimontovich determined equations for the spatial correlation

Card. 1/9
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i finotions of particle systems undergoing electromagnetic interaction.

“+ Vo D, Shafranov calculated the ocorrelation functions of microourrents from .
.the equations of motion.. F. G.-Bass, M. I. Kaganav, and V. P, Silin

J.nvestigated plasma: fluctuations, taking spatial dispersion into

congideration. The Fourier ocomponents of the correlators of charge
: .ransveras current density in a plasma read

T(ak)' S et e
=3 Vlws {4 4+ (akyr — q) (2) — @ (12) ] + (71/4) 21 (& ="' -} pe ~¥*¥'p

<Jt>|m = 5;-0’('1 - l)'m!:p

( ) {1 —qhtze @
lm’ (l —n)/ -2 (z)]‘ 4 et

_ 'Thia indicates that at ka2 1 low-frequency oaoillitione are the most
. important factor in fluctuation specira of ¢ and j. The correlation

" card 2/9
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. . : . i

,.'rfu'notion of the oharge density reads B
<e(r', t)?(;" t)> = 2en [6 (?) ~ -——2- T ]’ r_rl -1‘" (7).
4na

" The speotral dietributiona of fluotuations of the eleotrio and magnetio - 1.
fields read

E? o = 8HT N‘_"ll ‘ Im 8

< > © ( TG +2W)l .
' 9
<H‘> ‘8”7‘ % Im LY ( )
SN =T

-respeotively. The resulting oorralation functions for the field strengths

read -r/
] (H(r\ t)H(?" t))-enTb(") (10)

it L o et a < ae e

E (?' £)E (3, £)> « 8al [a('r*)+

The speotral distribution of fluotaatione in an elsotron gas for
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- "."-Tvai/z (Vvo‘- limiting velocity) reads

i ]__density fluotuationﬂ in a plasma in the high-frequency range reads
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e -A——..—e.{ S m‘—“if)'ﬂ“'('—’?-)']_l+

+o(;.r1-_.m, +‘, signz}, . qan
L ve=fise.
o ' kvo /52 '
: 'where 2 -w/::v and f (—%—)— + The spectral disiribution of charge-

B e SR
<'°'>"' =7 T) BTG (qg),
x(o(m—w.>+o(m+m,) +A%p—w) +8 (e +o).

: (‘!afcd', 4/9
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P LI IE TY PP Y

. Then. the euthozs determine the: eleotron and ion density fluotuatione
¢ separately. They also determine the fluctuations of the distribution
:+ functions for the ,plasma particles, the electron temperature T® and the . i
~.ion temperature pd being aseumed to differ. A non-isothermal plasma can °
be regarded as a quasi-equilibrium system, and the fluctuations osourring
{7 'dn it can be studied with the aid of fluctuation theory. - The following -
i .. expression is obtained for the Fourier components of electron and ion
3>fdenaity fluotuationa° ' -

o e

él” c(* m) (Y“(l +4m¢)+Yh.4nn NS

S me(l ©) - (Y'-A“" +Y¢.(l+4mc’)), o (18),
BT

. ,T_where &= 1 +4n()¢ -+ zji); i e.nd z aenote the electrical. eusoeptibilitiee
. of eleoctrons and ions’ respectively. From this the following expression is
obta:med\ for the -gpectral distribution of charge density fluotuations.
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2 k
52 -5 \1 {T s -FT ” }H
A_distri tion'funotions are given by - -

<« (v) i" (v') >u.. = 2ﬂ5uaFo (©) (v — V)8 (0 —kv) +
. ammwwmmﬂwwwmn.

(2‘2)“ é

the upper- (lower) aign indioatea equal (different) parHoles.
_then generalize: the results.obtained to the oase wher%tha
‘looated in: a oonatant and homogeneous magnetioc field

etrength are" givan Yy .

s/os 61/041/002/3%6/029

‘The correiatqré of thi

plasma is.
Then, the

cdirelatore of the fluotuations of eleciron density and magnetio field
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The authora

e'qomr»- _'E-‘U'i/)m e

e (lm‘bH [)lm

. ._;:(GH[OH /)m ( ) ?,T"ﬂe""'el""‘k 'k;k(" \]m}m )k»-
—,-‘J——e,,,.q—,;;—- Krmlokn + <]mll>h-)- a4

(27)
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where 6., 18 a oomplately antisymmetric tensor of third rank,’ The
.soattering of eleotromagnetioc waves 'Yy fluotuations in & free plaema is -
determined only by the electron density fluctuations. For a plasma

i_,"looated in a magnetic field Ho, 1t is also necessary to take account of .

“"the” fluotuations 6H of the magnetio fleld. In the absence of a magnetic’w
.. field, the differential soattering coefficient for an unpolarized wave
reads

where 9 is the scattering angle, do is the element of the. solid angle k,v,'
b & (W) = 1 -Qz/w ' & =e(w Y. In this formula, the frequency can be ©
changed arbitrarily. In the presence of a magnetic field, the exprea_aiq#i

"~ Card /9
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$7204 5/056/61 /041/002/026/028
i Contribution to the theory of... B125/ 1}6
dz - _( m,) %0 ) {| Er < one Poqaa — 2 % Im (84, (Gn‘OH,),A,) +

R +-—"E;—5;-A,A,(6H,6H,)qu}dodw. o (29)
l' R=n[no(leo|'- )auezel} v b= (z,,-é,,)e,e,..._"‘{-_ '

A== (8u - 5u) ekelml (a,,., - bmt) e/ e

holds instead of (28), where e :ls the polarization veotor of the scattered
wave., At equal temperatures of electrons and ions, the specirum of
scattered radiation, in the absence of a magnetic field, consists of a
line broadened by the Ddppler effeot (Aw<gas) and sharp maxima at

Aw--SB -1f aq((‘l. Por Aw>>qa there occurs only scattering by Langmuir oy
© oscillations. In the most interes*ing case Ak}/qs >in(1® /’1‘ ), the
. following egquation holds for Aw/qe > 1n(T /T ) and D~ (q):

@ k4T (1 +008 0) { 5 (6 ) (
- +6 .
gy P w= wy(a)) +6 (Aw+w,(a))} (55}.

Card e/9_-jw_u:J”.:ﬁ;
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2720k
s/056/61/041/002/026 /028
Contribution to the theory of... B125/B138
For wo>> 4, and 7® 7" and (Aw)eﬁ.éwo gine, the integral scattering
c_oeffioient reads

%o 922‘“’04 2 1+2(aq)’
"Z"T(“"me) (§> @1y Lezlead g0 (35), 74
There are 25 references: 19 Soviet and 6 non-Soviet. The two most recent
references to English-language publiocations read as follows:

E. E., Saipeter. Phys. Rev., 120, 1528, 1960; J. P. Dougherty, D. T. Farley.
Proc. Roy. Soc., A259,79, 1960.

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

SUBMITTED: March 30, 1961
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AKHIYEZER, I.A.; BAR'YAKHTAR, V.G.; PELEMMINSKIY, S.V.

S——

Theory of high frequency magnetic susceptibility of fer;'qdielectrics :
at low temperatures, Zhur, eksp. i teor. fiz. 49 n0,1:365=374 -
Ja 161, - (MIRA 14:6)

1. Piziko-tekhnicheskly institut AN Ukrainskoy SSR.
(Dielelectrics—-Magnetic properties)
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34651
s/056/62/042/002/o4o/055
B108/B104
24 62/Y
TITLEs ‘ pevelopment of fluctuations in & plasma with unstable distri-

bution functiion

PERIODICAL: Zhurnal é&sperimental‘noy i teoreticheskoy fiziki, Vo 42, Nno. 2,
1962, 584 - 591

TEXTs The unstable fluctuations (increasing with time) arising in a plasmé
wher a bedl of chareed particles passes through are studied. The expecta-
ton wlues of mﬂuomAMamplitudes are determined and from them the author
comes to the corraelation functions (in particularv mean square amplitudes)
for the different physioal quantities (eleotrical field, charge densitye

density and velocity of the beamy, These correlation functions and sgquare
finctuation amplitudes jnvolve terms which with time increase in proportion

with N1B~2 exp(l\l;3 2)u NB is the electron density in the beam. 1f the ve-

jocity of the peam particles ig great as compared with the mean thermal ve-
1ocity of the plasma electron: resonance will occurl vetween the beam—in-

Car
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‘""s/asyse/oa/oos/oaé/oe75“ L
B102 . o .

"' B183,
_ AUTHORS 1 ikhiyezer, A. I., Akhiyezer, I. 4. ' T
~ " TITLE: Coexistence of superconductivity and ferromagnetism - SRR

- PERIODICAL: Zhurnéi eksperimentaltnoy 1 teoreticheskoy fiziki, v. 43,

no. 6(12), 1962, 2208 - 2216

‘regions separated by isuperconducting intermediate layers exist in solid

"iTEXTx ‘Contrary to the assumption that nonsuperconducting ferromagnetic‘tf% zz.i.’
i

. Card 1/2

golutions of ferromagnetic metals in superconductors (B. Matthias, H. Suhl, Lo
Phys. Rev. Lett., 4, 51, 1960), it is shown here from theoretical studies; | ;,/ﬁ :
that superconductivity and ferromagnetism may, in principle, coexist in - L
the same spatial regions., The Cooper problem (J. Bardeen, L. Cooper, J. ' R
Schrieffer, Phys. Rev., 106, 162, 1957) is investigated taking acoount of---— .
the interaotion between the conduction eleotrons vis phonon and spin“wave |
exchange; "The interaction energy due to emission and absorption of spin™ @ .
vaves is calculated, This depends mainly on the orientation of the .

- 8-electron spin. ;Starting from the Schrlddinger equation for the wave funoc-

tion of the Cooper problem the potentials for the exchange of spin waves
and phonons between the electrons are derived. Then the relationship
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| . 5/056/62/043/006/042/067
Coexistence of superoonduceivity... B18}/B102

between the forbidden-band. width and the Curie'temperature is formuleted
mathematically. The following was found for the' spin wave exchange between
the eleotronss If pairing'occurs in the singlét state the forbidden-band
width decreases with increasing Curie temperature; but if it occurs" in the
triplet state with the spin projections + 1 the forbidden-band width does S
not depend on the Gurie temperatura. In  s0lid solutions of ferromagnetic ‘ i
metals, the.Curie temperatnré increases with indreasing concentration of b//- 7
the ferromagnetic component while the Debye temperature is almost inde- IR

’:7‘ pendent of the concentration. Thus, with small ‘concentrations of the

ogara 22 o X e

ferromagnetic component, the critical temperature inoreases with increasing
concentration whereas in the icase of high concentrations it decreases with:,
increasing concentration, irnespective of the spin state-of the inter-
acting electrons. There are 2 figures. E

. ASSOCTATIONs Fiziko-tekhnieheskiy institut Akademii mauk Ukrainskoy SaR s
o .. (Physicotechnical- Institute of the Londomy of Solences - '
ULrainskaya ssn) c

' SUBMITTED:  July 2, 962 -
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2 weemy

5/056/63/044/002/045/065

B111/B186
AUTHOR Y Akhiyazer, I. A.
TITLV Bounds imposed on the Regge trajectlory by maximum analyticity

PERIODICAL; Zhurnal ﬁksperimental'noy i teoreticheskoyAfiziki,'v; 44, no.?
. 19630 697 - 702 .

TEXT: The course of the Boson-Regre trajectory «(t) is known for slightly
negative t values.from 2N and NN scattering experiments. The author extra-
polates this trajectory into the rance of* positive and highly negative

t values. o (t) is assumed to have “maximum analyticity", i.e., it is ex-

precsed by Ly R e
= T E0>0
; i (1) or
' oo D~ .
, {1y x (¢ydl ; (t') > o
a(f)= oile) + 5~ = —m ' X ~
“ o 187 = (2). The ‘bounds for the

_possible courso of X (t) which result {rom the analytical properties (1) or -
(2) are derivad under the assumption that the values of the funotion a(t)

. Card 1/4 , ’
oo
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and its deérivative ot (L)

the threshold enerr,y)‘. For t 1,

are known st any
~x(t) >0 and is an R function.

CIA-RI?P86-00513R000100610007-6

5/056/63/044/002/045/065
B111/B186

point t, <£1 (1 is the value of -
If (t) is

given by (1) then the folloving inequality is valid:

max {0; & (f2) + ' (2) (=t)<e) <

1)+ (1) t—td 1—1) 1 (1=1),

(4). The region of

the {(», t) plane where the trajectory may 1ie is marked by dashed lines 1o

'(Fig'_ 1)
B,: oL = %(t,) ‘+‘c<'_(t1)(t-

and is.bounded by the curves 1}1: <

'01)(‘-'51 )/(1"' t) .".

- ~'((t1) + r:'z'(t1)(t-t1) and
A% high e_nergies Y? , the de-

crease of the scattering amplitude with increasing scattering angle @ is

bounded bBY max {s-a () sl N} LA (s,

. P
© ga=—0o'(0) s(l —cos

follows from (4). One can also

particle with spin 1 belongin
’_(1) 2>1 o c(.'(t1)(1"t1)
(1721 - 1+L&f(t1)(1-t,)—o<(t,)
Card 2/4 -
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cosO) /A (s, s ta,con9),
= —14'(0) + s(1 —cos0),

0)[2 +s(l —cos )]t
dorive the smallest posgible mass m.of a.
‘to the given trajectorys .

: (5), which also

‘)(t1§0) (6). 1If (;((t.) is given by (2)
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Jounds imposed on the ... 34?157/65/044/002/045/065

and if t? is nrbitrary but smaller than 1, then the formu]aa

max {0; g.+g,(t—t,»<i,’:—7—“ﬂ<gl+g.(t-m‘"‘ :

whue : (1)
o= a(’t)—-a(h)>0 — 8y —a(h)—a (’1) {ta—4) -
1T T h=4 8= (h—0p >0

shisn =°’°)<A (s,c050) /A (s, ) oulncone) "
(p,-——-—a (0)s(l—c050) +5 a”(0) $* (1 —cos0)® [2 -}-s(l—-cosf))]'l

P = min (-—_--;a ) s(1 — €0s0) 4- +a* (0) s* (1 — cos 0)?, (9)
i — et OF [ (0] .
a(fy) 4 a () (md =) 4 Lo (1) (1 — 1) (md, — ) (1 =), ) =
| (L <0 o (10}
and Fig,. (2) are obtained in analogy to (4), (5), (6) nnd I"ig. 1. <s(“(t) is

the second derivative of t Ther
iy ®(t). Tnere are 2 figures.

1

i
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Bounds imposed om the ... B111/B186

ASSOCIATION: Fiz,iko—tekhnichcskiy institut l\kademii nauk Ukrainskoy SSR
(Physicotechnical Institute of the Academy of Sciences

Ukrainskaya SSR)

SUBMITTEDs  September 9, 1962.

Fig. 1. - rig. 2. -
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ANHIYEZER, A.I.; AXHIYEZRR, L.

On the coexistence of superconductivity and ferroma etienm,
Zhur.eksp.i teor.fiz. 43 no.632208-2216'D '62. MIRA 16:1)

1. Fisiko-tekhnicheskiy institut AN Ukrainskoy SSR.
(Superconductivity) (Ferromagnetism)
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 Br(1)/B08/FCC(w)  AFFTC/ASD/LIP(C)

1, 1734763
ACCESSION NR: AP3006812 $/0185/63/008/008/0813/0820

; s
'j© AUTHOR:  Akhiyezer, I, 0~ Ay : g«g

' TITLEs Collective ‘oscillations ‘m a mixture of Pezmi'avnéistose'-'. S
© o lquids o ~ !
o 1s v E - _ \ _
- SOURCE! Ukrayins'ky#*y fizy*chay*y zhurnal, v. 8,.no. 8, 1963, -
{1 TOPLC TAGS: ‘?éfﬁ£ 11qﬁ£&;.ﬁoseiiiﬁuid, zero aound;>§ﬂb£ff¢i§1 .
1 1iquid, collective oscillations, boson, fermion ) ‘

ABSTRACT: Collective oscillations in a mixture of -Fermi and Bose !
' liquids wvere {nvestigated by a method analogous to that used by =
S Landau gpf‘g’yrm'c;ﬂ:h-arextg»tgm:e—A;o;f;-_,-.e,:q sound in the Feymi liquid.
“It:is. shown .that the oscillations of modified zero sound can b
propagated in a mixture of the two 1iquids. With small concen
“trations of the Bose l1iquié in the mixture, the modified zero sou
becomes a zero sound, and with small concentrations of the Fermi
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. ‘ RN . IR
liquid it becomes Bose liquid phonons, Dispersion formulas are de=!
rived for the oscilletions in a simple case, Depending on the re-
lationship batween the quantities characterizing the mixture, ei- :
ther one or two types of oscillations of modified zero sound are
possible, Namely, osclllations are alwvays possible in the mixture
vhen oscillation veloeity is greater than the maximum cutoff ve= -
locity of ferminons and greater than the velocity of sound in a
Bose liquid, the density of which is equal to the boson density in ,
the mixture, In addition, {f the forces betweren the same kind of
particles are stronmger than the forces between different types of
particles, a second type of oscillations can also occur with the
velocity of fermions, It was also established that oscillations of.
fermion spins: (spin_sound)._can.also take. place.in -the- -mixture.--An }
interpretation of modified zero sound as oscillations in 2 system ;
of quasi-particles interacting through a self-consistent fleld is |
given. "In conclusion I wish to thank E. M. Lifshits and Q. O, i
NVedenov for valuable dlscussions." Orig. art, has: 2 figures and A

;_17 formulas. o ,,,x,‘;_‘, :

ASSOCIATIONx' Pizy*ko-tekhnichny*y 1nsty*tut AN URSR. Khar kov

. (thsicotechnical Instltute, AN URSR
Ch"i 24}:_,, s : B et
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ACCESSION NR: AP3006813 " $/0185/63/008/008/0821/0829

E I: : . >
AUTHOR: Akhiyezer, L. O... 79

?ﬂ Amplificgtion of collective oscillations in