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ORLOV, Yu.F., Cand Ph\’s ¥atn Sci,--(disa) "Non-linear
theory o;%etatron oscillations in ﬂ; synchrotron v th
fixed focusing." Nes, 1956, 12 pp: with illustrations
(Min of Higher Education USSR. Yerevan State Univ)
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Category : USSR/Nuclelr Physics - Origin of charged and neutral particles
through matter

Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 591

Author . Orlov, Yu.F.

Title . Energy Spectrum of Ionizing Particles of High Energies after Passing
Through a Thick Layer

Orig Pub : Zh. eksperim. { teor. fiziki, 1956, 30, MNo 3, 613-61h

Abstract : A more accurate shape is obtained for the apectrum of particles, eXper-
iencing ionization losses of energy in a thick layer of substance. It

s shown that if the initial energy is sufficiently high (L,m Eg /" > 1,
vhere Li is the ionization logaritym and 4~ the rest energy ol the
ionizing particle), the shape of the spectrum differs from Gaussian even
pear the end of the ramge. With this, the curve has the characteristic
"rail" on the lov-energy aide and s steep decent in the high-energy side.
The maximum of the spectrum is displaced away from the center of gravity
towards the high-energy side.
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..AUYBOR: ORLOV,YU.F.
TITLE: gxoitation ol Betatron Oscillations by Synchrotron Momentum

Oscillations in a Strong Yocussing Oscillator. (Vozbuidenie
betatronnych kolebani] linohrotronnyli kolebanijami impul'sa
v uskoritele s £ estkoj fokusirovked, Russian)

PERIODICAL: Zhurnal !kaporinontal'noi i Teoret.Piziki, 1957, Vol 32, Kr 1,

pp 130-134 (v.5.5.R.)
Received: 3 / 1957 Reviewed: 4 / 1957

ABSTRACT: The present paper proves the existence of resonances between the
synchrotron oscillations of the momentum p and the bienniums ?

of the asplitude near the resonance.

The equations of the motion and resonances: The simultaneous
effect of the disturbances of the magnetic field and of the beta-

tron freguencies by synchrotron momentunm oscillations 18 examined.
The simultaneousd effect of the parnnngnotic resonance is in-
significant. As an example the radial oscillations are studied.
The initial equation is therefore set up in the following form:

dzr_(1)2 anarr+(1)zaﬂtar ézr.(l)z AR
d°2 2x Po 2x Po ) 2x Po

Here 1/Po - o/op° - 1/H°Q° , and Q denotes the radius of the
oo, APPROVED PERTHREERSE “Hadnesday, J;n:;?hzr)i)(: RN
Y CIA-RDP86-00513R00123%.
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pA - 2068
Exoitation of Betatron Oscillations by gynchrotron Momentum
Oscillations in & gtrong Focussing Oscillator.

Q- (21/1)-; s - the coordinate taken along the unperturbed
closed orbit. The small synchrotron somentun oscillations &ere
desoribed by the ters A p/p. The gradient ano/ar of the magnetic

field has the period 2x. The general solution of the unperturbed
equation ( A p/p = DH - 0) has the form

r= ag” + atq, ¢(0) = £(9) exp(d ¥ 9), £(Q) = £(@ + 2n). Here

denotes the FLOCKE funotion xnown betatron quasi-
frequency. The solution ansats on written down at
the beginning 18 expliocitly given. The resulting equation can be
solved in the usual way, if first the general gsolution of the
equation for A E = O and then the solution of the complete equa-
tion is found. With V = k/M - 1/2 N therse are twoc resonances:
the so-called external resonance (the usual resonance in case of
disturbances of the pagnetio field) and the paramagnetic re-
sonance. In the case of V = k/l - 1/2 M only pnranagnetio re-
sonance exists {resonance in the case of the disturbance of a
gradient).

CIA-RDP86-00513R001238.
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PA -~ 2068
Exoitation of Betatron Oscillationse by synchrotron Momentum
Oscillations in a Strong Fooussing OsoillatoT.

sage thro h the ances in linesr ximpation: Only
passage through the first resonances n = 2,5,44) is essential.
For the saximus increase of r after po through the resonance
a formula is given. Yor vertical oscillations® pimilar formulae a8
those derived here are ;pplicable.

assage through
resonance can stitution mentioned
here. When passing thro contains & constant,
an oscillation, and s slowly inoreasing term: The signifiocance

of these terms is oxplsinod here in short. In conclusion the
safety condition, which it 18 not aifficult to satisfy, 18 ob-
tained.

ASSOCIATION: Not given
PRESBITED BI:

SUBMITTED:

AVAILABLE: Library of Congress
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UTHOR s ORLOV,YU.F. PA - 2678
* TITLE: ~Yon-Linear Theory of Betairon Oscillations in a Strong Focussing

Synchrotron. (Russian).

PERIODICALs Znurnal Ekspe im. i Teoret. Fiziki, 1957, Vol 32, Nr 2,
pp 316 - 322 (v.5.8.R.)
Receiveds 5 / 1957 Reviewed: 6 / 1951

ABSTRACT The present paper develops a nevw method for the investigation

of betatron resonances. First the equation of the betatron oscilla~-

tions round a certain plane course in a strong focussing synchrotron
are explicitly written down. -
The first resonance aggroxinationz Pne of the main tasks of the
theoryis the determination of the limits of the so-called security
range within these limits. In this security range the amplitude
must not exceed a prescribed value. The most attention is re-
quired by those value-v'r,ﬂrz which are on the limit of the

security range, i.e. rather close to the exact resonance values.
(Herey _ denotes the freguency of oscillatioms in the horizontal
directidn, V_ the frequency of oscillations in the certical di-
rection). Th8 resonance harmonicse can be sorted out from the per-
turbations and the harsonice of first approximation not belonging to
the resonances can be omitted. Such an operation mostly gives good
approximatiaon. The method can be oonsiderably improved in the

Card 1/2 following msnner: by s suitable selection of the corresponding
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Non-Linear Theory of Betatron Oscillations PA - 2678
in a Strong Focussing Synchrotron.

variables the resonance equations oan be set up in the form of
Hamiltonian equations. In prnctically all important cases the iquage

Ai and L: of the ampditudes and certain phase displacements @, 9,

oan be used as variables., The Hpmiltonian does not depend upon
the angular variable ©.
Parametric_resonanceé: On the left and on the lower 1imit of the
security range the influence of all resonances, except the parametric
ones, oan be neglected. The corresponding equations are set up.
The influence of the non-re.onnnce-dependent nharmonics can be in-

of the so-called gerturbttion theory of

d order cause corrections in the

coefficients qua ¢ order. Higher
approximationa are practically of no importance.

ASSOCIATIOR: Not given

PRESENTED BYP®

SUBMITTED:

AVAILABLE: Library of Congress.
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AUTHORS{QE}EKL.X&;_E: anc Tarasov, - K.

TITLE: Excitation of Oscillatizns 1n an ilectron Cyclic Accelerud T
py Quantun Fluctuations ol Radiation (Vozbuzhdeniye goleb-
anly v clextronnon tsiklicheskom uskoritele kvantovyal

fluktuatsiyaal izlucheniya)

PERIODICAL: Pribory i tekhnixka eksperimenta, 1953, Nr 5, DT 17-:20
(USSR)

ABSTRACT: The effect of considerable growth of oscillations 1n an
elzsctron accelerator was discovered and studied LY the
autnors of Ref.l, and was further investigated 1in Refs.: and
3, 1In Ref.c this effect was discussed, taking irngo account
the damping of phase and radial oscillatinins. It was estab-
lished in Ref.2 that in & usual accelerator with =trong
focussing, radial oscillations are coverned by The faraula:

rvexpll/2 §P B,.d%’ , where P is the iiensloy
)y Y

averased ovel the frequencied of the agaanta, and © 15 U@
e.orsy ol the particie. Phase osci Llations are da.aped with
a decrecaet’d snual 50 dPY/E . In tne aresent pa. Y TN
card 1/7
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Quantan Fluctuations of Radiation
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zrowth of unse wnid radial oscillations is exyressed
Function of a certain general parameter vhich depends i :.D0
the couplin7 between radial and phase oscillations, Tun
dependence of this ;arameter on the structure of tae aasney .
system was discussed in sone detail in a previous paper Dy
the present authors (Soviet Physics, 1558, Vol 34 (7), hr 2
» 449(651) (i Enclish)). General formulae are nodw sbtainea
for rms amplitudes of phase anc radial oscillations which
sske into account the variation of the nasnetic field along
the orbit, which is possible in an accelerator with sirong
focussing., The coupling between the damping factors for

.

phase and radial oscillatinns 13 talken into account. The

CIA-RDP86-00513R001238.
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30V/120-58-5-2/%2

Excitation of Oscillations in an Electron Cyclic Accelerator by
Quantunm Fluctuatiors of Radiation
fluctuations of radiation are considered
ing that the energy of the electrons is
energy of the quanta enitted by them.
and 5 Soviet references.

SUBMITTED: October 15, 1957.

classically, asswi—
muci. larger than the
There are 2 i ures
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S0V/120-58-6-2/32

AUTHORS:Orlov, Yu. F. and Tarasov, Ye. K.

TITLE:“Eppearanee_ai,xnstability at Large Gradient in an Electron

: Accelerator with Strong Focussing (Vozniknoveniye neustoy -
chivosti pri bol'shom gradiyente Vv elektronnom uskoriteie
s zhestkoy fokusirovkoy)

PERIODIC%L: Pgibory i tekhnika eksperimenta, 1958, Nr 6, PP 15-18
USSR

ABSTRACT: In the presence of a large gradient ( n of the order of
a few hundreds) in an electron accelerator, betatron or
phase oscillations may become unstable. The effect is the

result of radiation and resonance irregularities in the
magnetic field when they occur simulteaneously.
1) The effect of resonance irre ularities of the field upor

the damping of phase oeciliations. Tne effects considered
inm this section occur as & tesult of a strong dependence of

radiation on the position of the electron orbit in an
accelerator with strong focussing. If the orbit is displaced
from the equilibrium position then the magnetic field
along the orbit varies by an amount given by:

i 3H, R (ESHZ )
= I" 5 H = Z
Card 1/4 z Br [ T Br /4
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i i Ac-eier-
Appearance of Instability at Large Gradient 1in an Electron AcC
ator with Strong Focussing

. . he
g compared with the field on an um'hstuﬁbe?d orbit. T
gadia‘ced power also varies and is given Dby:

a " -~
2 =
p_ - 20 B (H, + HD

/38 \°
i aHS - o+ __:‘l: 2 ) c o+
=PYS l*‘?g:wém* Hé Ar ‘

i of
The effect of the linear term in Eq.§2) upon zhzrgamg;ngarﬁ
. illations has been discussed in many pap hax}e e
?‘le iiﬁ in Refs.,l and 2. The non-linear terms
icu . .
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Appearance of Instability at Large Gradient in an Electron Acceler-
ator with Strong Focussing

Card 34
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been neglected. However, in the presence of 4rregularities
in the magnetic field along the equilibrium orbit which may
be due to, for example, innaccurate lining up of the magnets.
the non-linear terms in Eq.(2) may play an important or even
decisive role. As is well-known, when field irregularities
are present, resonances occur which have a marked effect upon
the form and the amplitude of the periodic orbit of an
electron., 1t is shown that instability will occur when:

Ky

v 5 <<k

where k ig an integer and MY is the number of osciliat:

1
jons per single turn.

2) The effect upon betatron oscillations. In betatron
oscillations one expects an effect of the opposite sign as
compared with phase oscillations and this igs established
in this section foT the case of vertical oscillations. In

particular, 1% is shown that instability occurs when:

CIA-RDP86-00513R001238.
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S0V/120-58-6-2/32
" Appearance of Instability at Large Gradient in an Electron Acceler-
ator with Strong Focussing

K, < M\‘*<kl »1/2

There is 1 figure and there are 2 Soviet references

SUBMITTED: October 15. 1957.
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AUTHORS : Koshkarev, D. G. and‘gzigzl/XE}/E,

TITLE: Parametric Resonances of Fhase Oscillations in a Symchrotron
(Parametricheskiye rezonansy fazovykh kolebaniy Vv sinkhrotrone)

PERIODIC%L: Pgibory i tekhnika eksperimenta, 1958, Nr 6, PP 19-22
USSR

ABSTRACT: Parametric resonance in phase oscillations appears when
the frequency of the oscillations which depends on the
accelerating voltage, is disturbed. The accelerating voltage

may be disturbed by, for example, various noise modulations or
by pick-up at mains frequency. Since in the process of
acceleration the frequency of the oscillat:ions varies within
very wide limits, the accelerated particle passes through
many weak resonances. ticles pass through many
parametric resonances instability of phase oscillations may
set in. A condition ig derived for the stability of the
phase oscillations and non-linear effects are estimated. The

stability condition 18 derived from an equation of the form:

2 2 -~
da =(£;?n—921;2*b : (17)

swhere A is the amplitude of phase oscillations, f+ 1is the

Card 1/
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Parametric Resonances of Phase Oscillations in & Synchrotron
frequency, §p describes the damping and b tge effest cf
other non-parametric perturbations. n-nh&ﬁ;NNa /a1 where

a is given by : )

W= u  #au ccs(wt + Y)

¢ o}
escribes 7 .-

gecond term on the rigat hand side 4
There s5i -

on of the a:telerating voltage u -
~e¢ are & Soviev references.

where the
perturbati
figures but the

SUBMITTED: November 1. 1957,
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' The Damping of the Oscillations in & Cyclic Electron sov/ 5
Accelerator

tes
averaged over the new trajectory, decreases. Ehezgfgt}\imze:g >
the magnetic field strength and ?the radius of ¢
trajectory.
Thef'e are 6 references, L of whicb are Soviet.

September 6, 1957.
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AUTHORS: orlov, Yu. Fo Kheyfets, 8. A- SOV/56-}5A2»33/60

TITLE: The Depolarization of Electrons Becauseé of
the Rediation in & Magnetic Field (Depolyarizatsiya
elektronov iz-za izlucheniya Vv magnitnom pole

PERIODICAL: Zhurnal eksperimental ‘noy { teoreticheskoy fiziki, 1998.
Vol 35. Nr 2 (8), pp 513-514 (USSR)

ABSTRACT: The change of the polarlzation of electrons (with initial
longitudinal polarization) during their rotation in a
magnetic field may be used for the measurement of the
anomalous magnetic poment of the electron. Therefore 1%
would be interesting to calculate the depolarization
caused by the radiation in 2 magnetic field. A wave
function for the calculation of the emisgion probability
with an inversion of the spin direction in a homogenous
magnetic field B is explicitly given- Expressions are then
civen for the intensity of the traunsition n, 8 = 0, & ="'
O-»n' =10 = P g' = 0, A' = 0,1. The trensitions with &
change of the quantum number s make only an unimportant
contribution to the total probability of the transition
Card 1/2 n A =1, O-»n' =n - VY, A' = 0,;1. The emission with an
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The Depolarization of Electrons Because of SOV/56-35-2—35/6O
the Radiation in a Magnetic Field

inversion of the spin direction kas the order of
magnitude (Pw/n)? with respect to the total emigsion
Therefore, the depolarization of the electrons, which 1s
caused by radiation, is of extraordinarily low intens:ty.
There are 4 references, 2 of which are Soviet

ASSOCIATION: Institut fiziki Akademit nauk Armyanskoy SSR
(Physics Institute,AS Armyanskaya SSR) -

SUBMITTED: April 10, 1958
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orlov, Yu. F. sov/56-55-2-40/60
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On ihe Mechanism of the Damping of Free Oscillations
in a Cyclic Accelerator (0 mekhanizme zatukhaniya
gvobodnykh kolebaniy v tgiklicheskom uekoritele§

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki. 1958
Vol 35, Nr 2 (8), pp 525-52T (USSR)

ABSTRACT: Two previous papers assume that there is mno radiation
damping of the betatron oscillations in an electron
accelerator. This papeT demonstrates that the usual
adiabatic damping and algo radiation damping are caused by
the rectification of the beam when 1t passes the
accelerating intervals. The ring of the accelerator may
contain an arbitrary number of short accelerating intervals.
The influence of the accelerating interval may pe described
by a matrix. Calculations are discussed step by step. The
considerations discussed in this paper confirm the
correctness of the equations by Kolomenskiy (Ref 3) for
the vertical and for the radial oscillations in an electron
accelerator. However, the above-given mechanism of the

Card 1/2 damping cannol be applied to forced radial phase oscillations.
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On the Mechanism of the Damping of Free Oscillations SOV/56-35-2-40/60
in a Cyclic Accelerator

The mechanism of the damping of synchrotron oscillations
is quite different. Above all, radiation immediately damps
the phase oscillations since the intensity of the

radiation is proportional to EZ. (E denotes the total
energy of the particle). The coupling of the radial and
phase vibrations changes the distribution of the damping
decrements. The most advantageous manner of damping the
radial oscillations is evidently the variation of the
magnetic field along the orbit. There are 6 references, 4
of which are Soviet.

ASSOCIATION: Institut fiziki Akademii nauk Armyanskoy SSR
(Physics Institute,AS Armyanskaya SSR)

SUBMITTED: May 8, 1958
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S0V/120-59-1-2/50

AUTHORS:0rlov, Yu. F., parasov, Ye. K., Kneyfets, S. A.

2 ULL0F, — o0 22
T1TIE: T ns in an Electron Synchrotron
with Strong Focussing (Dempfirovaniye kolebaniy chastits Vv
elektronnom sinkhrotrone 8 zhestkoy fokusirovkoy)

PERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 1, pp 17-20
USSR

ABSTRACT: It was iation may lead to an
instability of radi electron accelerator
with strong focussing. BY varying the magnetic field in high
stability may be achieved for all degrees

gradient m nets,
of freedom Ref.2). In Refs.2 and 3 formulae were given for

the damping coefficients. By varying the field along the
orbit these coefficients may be chosen so that during the

process of acceleration particle losses gre a minimum, The
theory of losses due to radiation fluctuations is given in
Ref.4. Using the results obtained in the above papers, &
brief discussion ig given of methods of damping of the
oscillations by varying the magnetic field along the orbit.
Among the possibilities considered are resonance damping,

Card 1/2
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|

The Damping of Particle Oscillations in an Electron Synchrotron with
Strong Focussing

complex structures in the intervals between usual magnets
(Ref.S), and reduction of the field in magnets with radial
focussing. There are 1 figure and 5 references, of which &
are Soviet and 1 is English,

ASSOCIATION: Fizicheskiy institut AN ArmSSR (Ph
Academy of Sciences of the Armenian SSR

SUBMITTED: November 21, 1957,

sical Institute,
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AUTHORS:0Orlov, Yu, F.. EKheyfets, S. A.

TITLIE:

Distortion of the Magnetic Field by a Metallic Vacuum Chamber
in a Strongly Focussing Accelerator (Iskazheniye magnitnogo
polya metallicheskoy valktuumnoy kameroy v sil’nofokusiruyu-
shchem uskoritele)

PERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 1, pp 21-23

(USSR)

ABSTRACT: The effect of the metallic vVacuum chamber on the magnetic

field and gradient in a strongly focussing accelerator is of
major importance, Experimental work carried out in this
direction (Ref.l) gives the right order of magnitude for
these distortions but unfortunately. cannot give a correct
picture of the field. Normally, the search coils used in
such experimental work are so large that only measurements
near the centre of the chamber are possible, Furthermore,
such measurements depend on the particular magnet employed
and therefore have only gpecial value and do not apply in
general. The present note derives expressions for the
magnetic field inside a metallic vacuum chamber having an

Card 1/2
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Distortion of the Magnetic Field by a Metallic Vacuum Chamber in a
Strongly Focussing Accelerator

elliptical or a rectangular cross section, At high repetit-
jon frequencies eddy current heating of the chamber takes
place and this effect is also briefly considersd. There are
2 ®igures and 1 Soviet reference.

ASSOCIATION: Fizicheskiy institut AN ArmSSR (Physics Institute,.
Academy of Sciences, Armenian SSR)

SUBMITTED: November 1, 1957.
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AUTHOR:  Orlov, Yu.F SUV/120--55~2-2/50
' * ) Y SN
TITLE: YUse-of-QUEIFATL0 Nonlinearities in a Strong-Foouss! ng

PR

Acceleratsr (Primeneniys kradratizhn.y nellinej;=zsti -
uskoritele s zhestk.y fckusirovioy)

PERIODICAL: Pribory i tekhnika eksperimenta, 1957, Nr <. ¢p #-_1
(USSR)

ABSTRACT: It is shown fr=m thecry that the depondence ol the
betatren frequen=:y -n the momentum can be radu:ed
guadratic ncniinearities are used, arnd that troztrzools
synchrebetatron resomances can be eliminated.  These
latter resonances are :onsidered In the first cechlong
they cccur when the ratio of the amplitude beat IToqua=n:y
to the synchrotren frequency is an intege>. An ele :tTun
aczererator is emnvisaged; Eq (1) gives the baslc
relationships., The beat frequency is given in tarms of
the parameters by Bq (2). Then Bg (3) gives the inureass
in the amplitude of the bhetatron oscillations caused o
passing through a ressnancs; Eq (i) is the sume Iov

Card 1/2 ¢cvmplete acreleraticn cycle. Tre seccnd saction quotas
Eqs (5) and (6) from ar earlier publization by the saue
author; +these equations define the batatron os«illation
frequencies when a quadratic noniinearity is present.
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30V/120-59-2-2/50
~Use of Quadratic Nonlinearities in a Strong-Focussing Accelerat.r
Eqs (7) and (8) are the conditions for thess frequernc.es
to be zero. Egs (9) and (10) define the gquantity
(92H/3 r2)/Hffor the magnets that focus in r and =z
respectively. The third section iz a stralght quotaticrn
without explanation, from Ref §; Ar and Ay are the
amplitudes of the betatron oscillations. BSome conditions
under which the formulae are not applicable are indicated.
Card 2/2 Theye are 1 table and 7 references, of which 6 are
Soviet and 1 Italian.

ASSOCIATION: Fizicheskiy institut AN Arm SSR (Physics Instituts,

Academy of Sciencies of the Arm. SSR)
SUBMITTED:  February ¢, 1958
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5/022/60/013/01/10/010
RY2300 c/111; 0/353/ /10/

AUTHORS: Orlov, Yu. F., Kheyfets, S. 4.

.
TITLE: Depolarization of the Bundle Under Motion in an Inhomogeneous
Magnetic Field

PERIODICALs Izvestiya Akademii nauk Armyanskoy SSR. Seriya fiziko-
matematicheskikh nauk, 1960, Vol. 13, No. 1, pp. 169-171 M

TEXTs Por the measurement of the magnetic moment of an electronqxne

can use the veriation of polarization of the perticle which occurs under
rotation of the particle in a magnetic field. If the field is inhomo-
geneous, then a depolarization of the bundle takes place. If the
magnetic field is given by

2
(3) 3-30(1-n?+m§2+...),
where n and m describe the values of the gradient and of the second
derivative of the field, then for the period of the particle it holds
2 2 -2
20 -n-n .Y
(4) T = TO ( 1+ 2(1-!1) 31 )-

Card 1/2
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s/022/60/013/01/10/010
c 111/ C 333
Depolarization of the Bundle Under Motion in an Inhomogeneous Magnetic
Field

The dispersion of angles resulting from the oscilletions of the
perticles is then

b _é_(“_‘;___E_ 2m-n—n2 -r2-22 t \X _
(5) A'\: = 2% ¢~ me* 2(1-n) g T, ’
o

where ¢~ 1is the relative deviation of the magnetic moment from the
Dirac value.

There are 2 non-Soviet referenges: 1 Italian and 1 American.

ASSOCIATION: Fizicheskiy institut AN Armyanskoy SSR (Physical
Institute AS Armyanskaya SSR).

SUBMITTED: June 28, 1959
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8/058/63/000/001/023/1
A062/A101

Orlov, Yu, F,, Kheyfets, S. A,
g e et e e e

Calculation of parameters of a strongfoousing accelerator taking
into account the stray flelds

PERTODICAL: Referativnyy zhurnal, Fizika, no. 1, 1963, 32, abstraot 1ANOk
(In collection: "Elektron. uskoriteli”, Tomsk, Tomskiy un-t,
1961, 145 - 148)

TEXT: Calculation of a strorg focusing accelerator with a real magnetio
field (taking into account the stray fields) is mathematiocally complioated.
Therefore one proceeds by first determining "ideal” accelerator parameters which
have then to be recalculated more precisely in conformity with the results of
magnetic measurements, For such a recalculation it is suggested to use the per-
turbation theory by considering the deviations of the field and its gradient from
the "ideal" values as small, With the thus improved accurecy the acoelerator pa-
rameters satisfy the invariability condition of the betatron oscillation frequen-
cies and of the equilibrium orbit, The equations obtained frowm this condition ocan

card 1/2

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238.



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢

. R R Tedi sl o g B PR WD P ) ) S 2SI TS
) |
8/058/63/000/001/023/120
Calculation of parameter: of,.. . A062/A101
be satisfied by a suitable choice of the field index n and of the lengths of the
rectilinear geps and magnetic sectors.
A, Pateyev
[Abstracter's note: Complete translation] <
/
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. 0 s/057/61/031/007/010/021 &
thlfjiz-- T B104/B206 . . E
AUTHORS: Kheyfets, S. A., Orlov, Yu. F., and Gendzhoyan, G. V. '

— .
TITLE: Particle losses in an electron accelerator resulting from: 10
quantum fluctuations of radiation (phase osoillations) Co

PERIODICAL: Zhurnal tekhnicheskoy flziki, v. 31, ho. 7, 1961, 824-829

TEXT: The magnetic field of an annular electron accelerator is usually 15 -
" changed according to the relation H > Ho(‘l-cos wt). Orlov et al. (PTE, ’
no. 5, 17, 1958) showed that for [coe wt| ¢ 7/¢ and H { 1.8 H_, the mean
square amplitude of the phase oscillations may be described by’ ’ ;h
A= BF, (1), (1) U(
¢ A L -
F, @)=L (1 L)~ ,—(uﬁ);!(l - u)~huhe0+Pudy, (2). - -
Card 1/6
3’:)
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( = P /g A[ /U is the relation of the emission ‘intensity of electrons

ina magnetio field with the energy. ‘increment £. { inoreases quiokly with
increasing particle energy. The parameter B depends on ‘the coupling of
radial- and phase oscillations, and determines radiation attenuation. In
strongly foousing accelerhtors B = O; in weakly foocusing onee,

f = -i4(1-n)} '1. If in a strongly focusing accelerator, a variation of the
magnetic field mrlong the orbits is used to attenuate the radial oscilla-
tions, the radiation attenuation can be described by the decrements

to=4(1+H T; (1580 =( B, (3)
0 »

Ji

: '
A=Al exp (-—I'{odl’) .
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The parameter B is then

B= 0.84(]:1»133’ | L U. (5)1

where L and R are length and curvature radius of the orbit in'meters, °*
2 il 3\
o, = i y 0, = '—Hl—"-, q the multiplicity of the frequency of the ac-
2 2 3 w / .
) 0
celeration voltage, o the logarithmic differential quotient of the orbit
length with respect to the pulse, @s the equilibrium phase [with $=- 0, the

voltage of the acceleration field attains a maximum}. If the oscillations
can be assumed as linear, the kinetic equation for the distribution func-
tion of the amplitudes, which takes account of the stochastic oscillations

as well as the attenuation of the oscillation, may be brought into the form
of the equations

(4
00—-0(zi~+20)

or =37

d:
Card 3/6
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vhere"
¢

(7)

expj'{df’ = AA expj ydt' (8)
.ul. AOR. .

Ig Apermissible és the maximum permissible oscillation amplitude,

2 242
Apermissible = bpermissible = ¢°4° (vhere X is the frequency of the phase)

holds for linear phase oscillations. Ii‘i = C(cos és - cosd) holds for
. 2 .
nonlinear phase oscillations, Apermissible = 4(1 - cot&%) may be written

down approximately. For the number of particles participating in the
acceleration up to the "moment" § ~ 1, formula

Al A
n(Q) == n(0) exp{—(l+ﬂ)f 2 exp (— i;‘)"‘}'
¢

Card 4/6
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1s given which agrees with that by X, B. Robinzon (Intern. Conf. on High-
Energy Accel. a, Instr., CERN, p, 293, 1959). Calculation results for
n({), which Were made at the Computer Center of the AS Armyanskaya SSR by
means of (14), are shown in some diagrams. It may be geen that the quan-.

tum-oscillations due to emission begins at ( > 1 and that the approxima-
tion formula :

=0
n(C)=n(0) e.pr [ a, (x’)dx”,

0

can be used for B1 { 0.3. The lossges strongly depend on B

authors thank the collaborators of the Combuter Center, R. A. Aleksandryén,
T. M. Ter-Mikayelyan and A, ¢, Piliposyan for their essistance. There are
7 figures and 11 references: 7 Sovigt-bloe and 4 non~Soviet-bloe. )

1 and B. The

ASSOCIATION: F&zicheskiy institut AN Arm. SSR (Physics Institute, aS
Armyanskaya SSR). Vychislitel'nyy tsentr AN Arm. SSR (Cot-
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5/081/62/000/011/024/057
E071/E1962

AUTHORS: Shvedov, V.P., Rosyanov, S.P., and Orlov, Yu.F.

TITLE: Determination of the products of ra&I;I§EEET?3”‘”
triphenylphosphate

PERIODICAL: Referativnyy zhurnal, Khimiya, no.11, 1962, 28&3,
abstract 11 2Zh 350. (Tr. Leningr. tekhnol. in-ta im.
Lensoveta, no.55, 1961, 59-63).

TEXT: Using ultraviolet spectroscopy and paper chromatography
it was shown thgt radiolysis of crystalline triphenylphosphate (1)
by y-rays of Co 0 (1200 curie) in the presence of air, yields
substances similar to mono- and di-phenylphosphoric acids, as well
as an easily hydrolised substance, the spectrum ©of which in

0.05N NaOH has maxima at 235 and 287 mu. The formation of these
substances is ascribed to the appearance of free radicals on
irradiation of (1). The total yield of phosphorus containing
radiolysis products amounts to 0.77 mole/100 ev of the energy
absorbed at an irradiation dose of 3.5 x 1021 ev/g, which
indicates a high stability of (I) to Y-irradiation in comparison

Card 1/2
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Determination of the products of ... E071/E192

with that of trialkylphosphates. The ultraviolet spectra of (1)
and its radiolysis products are given.

[kbstractor's note: Complete translation.]
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s/057/62/032/ooa/003/o15
B104/B102

AUTHORS Orlov, Yu. F., and Kheyfets, S. A.
c__—_’______!_

TITLE: Particle losses due to multiple Coulomb scattering in a cyclic
accelerator

PERIODICALs 2Zhurnal tokhnicheokoy fisiki, v. 32, no. B, 1962, 919 - 923 _

TEXT: The nmean square amplitude of the betatron oscillations produced by
multiple Coulomb aoattering ie

R Vi

o T ypa (zep T (13)
= AL M et L
' (14)

doe
a v’
where E is the total particle energy,i, inj the injection energy, L the

orbit length, ¢ a Floke's function deaoribing the betatron oscillations,

A A= (archx-—nrchro h - -11~—] ! (12)

“"—1

2w=0"% LA Y.L
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Particle losses due to... B104/B102

X = ﬁ/mcz, xo - Einj/mcz’ M is the number of periods of the magnetic

system, © an angle varying by 27 over the length 1 = L/M and V is the
inorease in the particle energy per revolution. It is shown that the
number n of the remaining particles is a function of a nax and

D= A /A all where A all

angular vacuum chamber and the admissible boundary of oscillations and

2 2 1 .
80y " V(x -1)/(10-1) . Soattering decreases as 8., lncreases, i.e. s
the particle energy increases, and n has a plateau on which the nuzmber o:
the remaining particles depende on D only. This is confirmed by exact
calculations of the Fokker-Plank equation 3f/dt = é% a %§ where f is the
particle distribution function. With nonrelativistic and ultrarelativistic
injection energies the n(D) curves are obtained for the particle energy

iagaes in a oyalie aacnelepatar, Theve ape 3 figures,

ie the distance between the center of the rect-

SUBMITTED:  August 23, 1961

Card 2/2

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238.



"APPROVED FOR RELEASE:

Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢

Jocs/ 021/ e

Crlev, {a. =,

Stable betstren oscillutions in a nonlinear magretic iclc

¢ksouricsental'noy i teoreticheskoy fiziwi, v. 43,
)y 1262, 1308 - 1314

Znurn.l

no. 4i1
a

a minizum on the radius are considered. The potential well

s : . . 1 .\ 2 .

arisin_. ir. this case has energy levels U + 5 (dr/c;) corresponaing tc

stable z-cscillations. This is cue to the accelerated particle passing

through revgions in which the gracient 3 /ar has different signs, varying

2/

with & period 4. The z-oscillations are stable if the criterion
1

cos2nu ' <1 is fulfillec. &, is the numober of z-oscillations per

" when the z-cscill-tions sre szall, a siight nonlinearity (orcer of

aoes not interfere seriously wvith stability. This is also evicent

Tera 1/2
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ACCESSION NR: AT4014037 8/2918/63/000/000/0508/0526

AUTHOR: W .

TITLE: Theory of nonlinear-focusing accelerators for high energies

SOURCE: AN ArmSSR. Fizicheskiy institut. Voprosy* fiziki elemen-
tarny*kh chastits, 1963, 508-526

TOPIC TAGS: accelerator, nonlinear focusing accelerator, phase
volume, automatic phase stability, clashing beam, proton beam, anti-
proton beam, magnet size, magnet tolerances

ABSTRACT: This lecture is essentially a continuation of one de-
livered a year before at the Nor-Amberd School of Physicists. It
is pointed out that there is still no engineering design for non-
linear-focusing accelerators and that possibly new theoretical prob-
lems will arise during the course of their development. The main

- purpose of nonlinear-focusing accelerators is to produce very large

Cord 1/3
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ACCESSION NR: AT4014037

~ phase volumes sO as to capture in the acceleration mode a number of
particles that is two or three orders of magnitude larger than in
strong-focusing accelerators with comparable dimensions, and to use
a time-invariant magnetic field so as to increase the repetition
frequency of the acceleration cycles. The theory that leads to very
large phase volumes is developed. The mechanism of transverse auto-
matic phase stability of particle motion, whereby the resonant
buildup of nonlinear oscillations is suppressed with the aid of a
transverse {electric or magnetic) field, is discussed. The effect
of different perturbations is evaluated and it is shown that in

‘ nonlinear focusing the particle loss does not change much in com-
parison with other methods. The use of clashing beams of protons
and antiprotons in nonlinear focusing is briefly treated, and it is
shown that in such a case nonlinear focusing can increase the per-
missible phase volume by 104, It is concluded that nonlinear focus-
ing will offer definite advantages at very high energies, in spite
of the much more stringent tolerances required with respect to the

Cord 2/3
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:magnet dimensions, alignment, and constancy of the magnetic field.
!, Orig. art. has: 7 figures and 42 formulas.

fAssocnmom Fizicheskiy institut AN ArmSSR (Physics Institute,
! AN ArmSSR)
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‘;ABSTRACT° The main purpose of the paper 1s to confirm the exlstence ! -
“of ;external. phase stabllization under cosinusoidal perturbations. :
Another: purpose.. £ the study was to- show that phase stabilizatlon S
actually ‘leads q,conservation of ‘stability of motion when adiabatic ;|
damping: is: takentlnto account, .and ‘to confirm the existence of mutual.
pbase ‘stabilization ‘of the r-z oscillations which occur in the abxnee,:gﬁ
of an: externaluperturbation near. the ‘r-z .oscillation resonance. To !
the authors: consider.a. simple model of nonlinear focusing, A

but makes 1t possible, ‘

significance,
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'becaua d‘ 113 simplicity, to: carry out a sufficiently complete
analysis:of all-the main prOperties of nonlinear focusing. In ‘this-
‘model a symmetrical magnetic field 1s used whose series expansion
c ntains . and 2z:powers not higher than the fifth. The simple model
‘ irst approximation.a perturbation theory one r-z -
enter ofits" stability region. .. The dimensions of
of-stability are evaluated with allowance for small | .
.1t 18 established that’ mutual phase stabilization =~ | ° -
- 5 A mnumerical and partially
ta jbriefly presented. . The ’
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TITIE: Effect of the composition of organophosphorus compOundsqon the extraction of
cerous nitrate 1
7%

SOURCE: Radiokhimiya, v. 8, no. 2, 1966, 139-145
TOPIC TAGS: organic phosphorus compound, extraction, cerium compound

ABSTRACT: The object of the work was to obtain quantitative data on the extraction

of cerous nitrate with fifteen organophosphorus compounds of various structures. The
distribution of Cel yas studied without adding a carrier under equilibrium conditions
at 25°C, with benzene as the diluent. The distribution coefficients of cerium were i
determined by measuring the activity of both phases. It is shown that in the extrac- '
tion of cerium (III) by phosphates and phosphonates, the inductive effect of the sub-
stituents is of decisive importance. In many cases, however, steric factors have a
substantial influence. It was found that the relation betwoen log K (K being the —
extraction constant of Ce(III)) and the frequency of vibrations of the P=0 bond of the
extractants is only very roughly linear. Orig. art. has: 7 figures and 1 table.
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:AUTHOR: Orlov, Yu. F.

© TITLE: Approximate calculation of hydrofoil 1ift near the glide platc
 SOURCE: Ref. zh. Vodnyy tramsport, Abs. 1A3l
. REF SOURCE: Tr. Gor'kovsk. in-ta inzh. vodn. transp., Vyp. 63, 1965, 54=77

75:29PIC TAGS: hydrofeil, shipbuilding engineering, vortex flow, turbulent flow,
‘applied mathematics

: T: The assumption is made that the dihedral angle of the plate and of the
V-shaped foil is small. The plane section hypothesis is accepted. The case of foil
movement near a plate when speed is high is considered. The supporting foil is re-
placed by a system of vortices consisting of a connected vortex extending along the

" foil span, and of a system of free, semiinfinite vortices forming a tursulent shroud.

. A formula for use in determining the angle of inductive taper for the {low at any

. point on the supporting foil is obtained. The basic integro-differenti.al equation
for determining circulation for foil speed near the glide plate is derived. The

. solution to the equation obtained yields the span circulation distribution in the

' first approximation. Second approximation calculations determine the effect of the

;foil on the magnitude of plate circulation. The 1lift coefficient value is found

t
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" from span circulation distribution. The solution obtained was in satisfactory agree- :
 ment with the experiment. S illustrations. Bibliography of 5 titles. Translation

'; of abstract]
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rfoil close to a .phnin; plate

SOURCE: Ref. zh. Mekhanika, Abs, 4BASA
'kovsk. in-ta inzh. vodn. transp., vyp. 63,
airfoll, 1ntc;tod“hrent1.1

REF SOURCB: Tr. Gor 1965, 64-77

TOPIC TAGS: incompressible flow, potential flov,

equation, aerodynamic 1ift

ABSTRACT: Steady flow around an airfoil of finite span under & pla
potential flow of a heavy ideal incompressible fluid is examined. The sirfoil and
planing plate are lppmxi-ntely represented in the form of three eddy systems: the
second to the planing plate; and the third to a fictitious airfoil by means of which |
the influence of & free surface is taken into account. Here it is assumed that the ‘' !
flow occurs at high Froude pumbers so that the effect of ponderability can be dis- - ‘
The author, limiting himeelf to the linear dependence of the coefficient
1 and the angle of attack and using the hypothesis of plane sec~
he distribution of circulation |’
e eddy

ning plate by 8

regarded.
of 1ift of the airfoi
tions, constructs an
over the span of the airfoil, :
systems; This equation is solved by successive approximations after Multhopp's method
1 from the plate is determined only by

on the assumption that dowmwash for the airfol
|| cord  1/2 ' uDC: 6291123832
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ACC NR: AP6022075 SOURCE CODE: UR/0141/66/009/003/0497/0506

AUTHOR: Orlov, Yu. I.

ORG: Moscow Power-Engineering Institute (Moskovskiy energeticheskiy institut)

 TITLE: Some peculiarities in the beam theory of propagation of cylindrical and
- spherical waves in a slightly inhomogeneous plasma — Part 1

SOURCE: IVUZ. Radiofizika, v. 9, no. 3, 1966, 497-506

. TOPIC TAGS: plasma, electromagnetic wave

"ABSTRACT: The problem of incidence of a cylindrical (or spherical) locally-
planar electromagnetic wave on a slightly inhomogeneous plane-stratified plasma
is considered by the methods of beam optics; losses are neglected. It is proven

_that, even for locally-planar waves, the allowance for the finite divergence of

! electromagnetic waves results in a qualitatively new behavior of the electro-

'
)
i
i
i

UDC: 621.371.18 _
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- magnetic field in a nonhomogeneous plasma. Specifically, the local principle is8

. breached in the nonhomogeneous medium, which imparts certain peculiarities to

. the caustic surface: singular points (nodes and return points) appear, the caustic
‘forms loops inside the plasma or loops closedin the free semi-space. The
,coordinates of the caustic singular points are determined for the cases of linear
'and parabolic laws of variation of electron concentration. The deformations of
‘beam pattern and caustic surface, for various problem parameters, are evaluated.

| Orig. art. has: 5 figures and 40 formulas.
12Jun65 / ORIG REF: 003 / OTH REF:

|suB CODE: 20 / SUBM DATE: 004

|
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' N
TITLE: Specific features of the electro{-beam theory of propagation of cylindrical

and spherical waves in a weakly inhomogeneous plasma, Part 2.
e

: Vd
;SOURCE: IVUZ. Radiofizika, v. 9, no. 4, 1966, 657-665

. TOPIC TAGS: plasma, inhomogeneous plasma, electron beam, electron optics,

‘electromagnetic wave, electron beam theory

~idence of cylindrical (spherical) electromagnetic -
(sphere) is investigated by methods of vlectron-
king the finite curvature of the wave front and
liarities in the behavior of rays, the caustic

ts are investigated and determined for hyper-+-—
lectron concentration N, The evolutior of the caustic

| ABSTRACT: The problem of the ir
iwaves on an inhomogeneous cylinder
‘beam optics. It is demonstrated that ta
‘boundary into account leads to pecu
-surface, and field, Specific caustic poin

;bolic and parabolic changes in e
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surface with variation in the position of the source and in the value of gradient N is
evaluated, The plane of problem parametere is divided into characteristic regions.
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TITIE: Concerning the penetration of a wave through the caustic in a parabolic plas-
ma layer
SOURCE: IVUZ. Rediofizika, v. 9, no. 5, 1966, 1036-1038

TOPIC TAGS: plasma wave propagation, plasma radiation, plasma diffusion, dielectric
constant, geometric opties

ABSTRACT: The author points out that & recently published paper by Yu. A. Kravtsov

(1zv. vyssh. uch. zav. - Radiofizika, v. 8, 659, 1965), where a method is proposed

for calculating the field of a wave penetrating through the caustic, contains several
erronecus statements, in that the field of the rays passing through a parabolic plas-
may layer is assumed to have the same zone as the geometric shadow, and the rays in---
side the plasma layer are assumed tangent to the caustic at the points of largest de- :
scent. It is also shown that one of the examples given in the article does not apply.
Nevertheless, the method proposed can be used for a parabolic layer when there exists '
a region where the dielectric constant is less than zero. The author thanks Yu. A.
Kravtsov for a discussion and for interest in the remarks. Orig. art. has: 1 figure —
and 3 formulas. ’
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j'l'()l’l AGB.A p:ttcn roco.n!tion. recognmon proccu A

-ABSTRACT Any point of an n-dimenlional opace R, \vhlch h determined by a set of
n ull coordinatu c(q, cerGiyere ia) R, is called an "object." If for each class
{or ubnt) A the diltrlbutlon of objocu in lpace i- lmm p(.e 4:), then for each

‘ h'“dncﬂl to tho compuuuon of u(a At) 2..‘21.1_)_%‘_’_ wuch is called the
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of the object from the class A’,. The algorithm comprises
description of the classe 'standard, a recognition proper,
of the standard descriptions. A criterion of reliable
Although the algorithm has been constructed for ‘the

for. each component of the object-describing vector with no}|
ponents, it is,- neverthcless, applicable to the cases with

utions and dependent components. * Only 10 to 20 samples of each
ed. The algorithm self-improves on the basis of its own recognitions,
tatistically tracking,” and adapts itself to the characteristics of the
“In conclusion, the authors wish to thank A. L. Luats and

i discussions, and also V.. L. Brailovskiy for his valuable
." ‘Orig. art. has: 2 figures and 21 formulas.
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Min.pus. 1no.10:103-120 '59, (MIRA 16:8)
(Diamond crystals)
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CRLOV, Yu,L.; GINZBURG, A.I.; PINEVICH, N.G.

Paragenetic relationships between beryl minerals in certain veins
of pegmatites., Trudy Min, muz, no,11:103-113 '6l,
(MIRA 16:7)

(Beryl) (Pegmatites)
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ORLOV, Yu,Lo; MART'YANOV, K.M,

Rare earth vesuvianite from the Yenisey Ridge. Trudy Min, muz.
no,11:187-190 *61, (MIRA 16:7)

(Yenisey Ridge—Vesuvianite)
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ORLOV, Yu,L,

Solution and corrosion of diamond crystals in the formation pro-
cess and autometamorphism of diamond-bearing rocks. Trudy Min.

mz. no.l3:62-78 162, (MIRA 1622)
(Diamond arystals)
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!uri) Leonidovich; BARSANCV, G.P., doktor geol, ,

oRLY, otv, red.; NTN'!AYLDVA G.A., red izd-wa; GUSEVA, A.P.,
tekhn. red.

[Morphology of diamond] Morfologiia almaza. Moskva, Izd-vo
AN SSSR, 1963. 233 p. (MIRA 16:10)
(Diamond crystals)
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URUSOVSKAYA, A.A.; ORLOV, Yu,L.

ALl AR 52 s
Nature of the plastic deformation of diamond crystals, Dokl.
AN 8SSR 154 no,5:1099-.102 F'6i, (MIRA 17:2)

1, Mineralogicheskiy muzey im, A,Ye, Fersmana AN SSSR.
Predstavleno akademikom D.I. Shcherbakovym,
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X-ray diff‘raction—mpographic examir:zgéian cf Yakutiaen ¢ nr:ds
Dokl. AN SECR 166 no.1:198-201 Ja . (MIRA 0n1)
1. Institut kristallografil AN SGOR 1 Mineralogicheskiy muzey
.‘.!L;! AYo, Feranana AN SSSR. Submitted Jily 16, 1965,
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Aubomntlc COntrol. lntematlonal Oongreas. 2d, Basel,
trudy kongressa. Ty

'vautomatic eontrol system, computer control system, “random process, corre-
oomputet deslgn, industrial automation :

"ABS'I’RACT- The authora develop a theory and design a correlator which, with minimum delay :
and tolerable degree of accuracy, reads out within specific discrete intervals of time an en-
tire correlation function in the form of several ordinates. .An eyaluation is made of the

-theoretical error of the calculatlon for the general case when the random function contains the ‘
stant component, i.e., Ex(t) # 0.”.The method of computing in the multichannel correlator | -
18 presented in detail. The units and elements of the device are described and the operatlonal :
'proeedures are outnned. ‘Orig. art. has: 9 ﬁgum and 11 formnlas. .
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AUTHORS: Orlov, Yu.M., and Uskov, A.S.

TITLE: A specialized computer for determining dynamic charac-
teristics, gimulation and correction of automatic
control systems

SOURCE: Nauchno—tekhnicheskoye obshchestvo priboroetroitel'noy
promyshlennoetin Primeneniye vychislitel‘noy tekhniki
dlya avtomatizatsii proizvodstva. Trudy soveshchaniya,

provedennogo Vv oktyabre 1959 8- Ed. by V.V. Solodovni-
kov. Moscow, Mashgiz, 1961, 503 - 517

TEXT: The authors give the technical characteristics of a control-
led filter designed at TsNIIKA for calculating integrals of the

type

(¢ 0]
y(t) = & x(t - De(Pah (1)

The filter consists of 1) a magnetic tape delay line for retaining
Card 1/2
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USKOV, A. 5.3 ORIOV, Tue m
—_____._-’-/

"Design Principles and Circoit of Multichanneled Correlatograch for
a Soecialized Computer.”

Paper to be presented at the IFAC Congress, to be held in
Basel, Switzerland, 27 Aug to Li Sep 63
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BERILL', D.Y¥e., prof,; ORLOV, Yu,M., inzh,

Investigating valves for marine automatic control systems,
Sudostroenie 29 no,7230-31 J1 '63, (MIRA 16:9)
(Marins enginsering) (Hydraulic control)
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ORLOV, Yu.V,

Mechanized ice corer. Trudy GGI no,106:1139-142 '63, (MIRA 16:8)
(Ice coring rigs)
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