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[Principles of dynamics in the structural mechanics of a
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e ”solutions “to equations descmbing + hehavior of bars underif'f

nd some specific examplesare: given. “This work is based on -
zy of Osoillatzona in’ Enginierin] - Gost, zdat., 1932) and others\
and - LJFRS
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Flastic dlsintegraticn. Priki., mat. 1 mekh, 29 no.l.:681-f£9n‘
Jl-Ag 165, (MIRA 12:3)
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AUTHOR: Novozhilov, Ve Ve (Leningrad) 4?\)/23 |
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ORG: nona -

TITIE: Plastic loosening
SOURCE: Prikladnaya matematika i mokhanika, ve 29, noe lt, 1965, 681689

TOPIC TAGS: oyolic load, plasticity, elastic gtress, plastio deformatlon, alumimn
alloy ¢

ABSTRACT: Ths term "loogsening of solids" caused by plastic deformation (or plastic
loosening) 4is understood to mean their monotorilo volume increase which can be explaindd
physically by formation of microcavities in the solid. The solid is treated as a
freo=flowing mediun with strong cohesion among its particles; principal attention is
paid to alternated plastic deformations, Two yield criteria-—one recormended by L.
Prandtl and J. Guest (accounting for the effect of normal stresses o, on the critical
tangential stresses in Ste=Venant's criterion), and the other derived by F. Schleic ;E'
(accounting for the offact of the mean normal stress o on the critical value of tho "} __ |
mean tangontial stress in the Mlises criterion)--are generalized with the purpose of !
investigating the process of plastic loogening in strain-hardening materials. /
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~ The stress-strain relationships under plastic deformation gye dis- j

cussed from two different viewpoints: 1) the strain-hardening ';')yxenomenon
is ascribed to internal microelastic forces (of intergranular nature),
assuming a constant coefficient of internal friction; and 2) the strain-
hardening is assumed to be caused only by an increase in the internal-

| :frictio% factor.

The analyses in both cases lead to the conclusions that any plastic
deformation is followed by a residual increase in volume (i.e., plastic
loosening) which is proportional either to the length of the "path" of plastic .
deformation (in the case of the Prandtl-Guest criterion) or to the work
cauaing the plastic deformation (in the case of Schleicher's criterion);
the additional plastic deformaticns due to o, (Prandtl-Guest) are reduced
to plane deformation (omnidirectional expansion in the plane of shear),
'and the additional plastic deformations due to ¢ (Schleicher) result in an
‘omnidirectional (three-dimensional) expansion. An experimental in-
-vestigation should make clear which criterion produces results closer to
the truth, . 1 —

s B B

i

The effect of normal stresses ¢ and o, on the plastic deformation:
.| iis small in cases of steady loading. In the case of cyclic (alternated)

:| loading, the additional plastic deformations in eachcycle caused by o-

L cc"z , N . - U b4 e

\
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and ¢, are accumulated and increase monotonically (proportionally to e
‘the number of cycles), as does the plastic loosening. After a large number

of cycles, the additional plastic deformations caused by normal stresses

can reach a considerable value and lead to fracture. Therefore, cyclic

loading is a special case from which one can get an idea of the corrections

which should be introduced in the theory of plasticity in order to account

for the effect of noﬁmal stresses o and g, considered in the yield
criteria. \ ~ '\
.. Three tubular aluminim-alloy specimens (120 mm long, 30 mm

outside diameter, 2 mm wall thickuess) were tested in alternated torsion,
‘and their elongation (g,) and variation in diameter (e,) were exactly meas-
‘ured after each cycle; the results are shown in diagrams (Figs. 1 and 2,
respectively), where n is the number of cycles, and lines 1, 2, and 3
stand for specimens, Specimen 1 was subjected to 69 cycles, and speci-
mens 2 and 3 collapsed after 21 and 26 cycles, respectively. As the
thickness of the specimens could not be measured exactly, no comparative
‘evaluation of the Prandtl-Guest and Schleicher criteria can be given, since
.according to the first criterion, the thickness must be constant, and
according to the second, it must change in the same proportion as the
length and diameter. The theoretical considerations are qualitatively
confirmed by the testing, Appropriate experimental investigations are
being 7ontinued and their results will be published in the near future,
Card  3/5
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The correlation between the theory of plastic loosening and dislocations," 9
together with their role in plastic deformation, are briefly discussed, It
is necessary to bear in mind that the formulas expressing both criteria,
which are taken as initial equations in this investigation, describe
quasi-static isothermal deformation. It must therefore be considered
that the cyclic deformations proceed at a slow rate, The possibility of .
extending the results obtained here to the cases of fast alternating loading
can be decided after a special investigation, although the qualitative aspect

of the phenomenon should apparently be valid also in the case of fast
cyclic loading,

It is believed that the final decigion on the applicability of simple
mechanical models used in the theory of plasticity can be made only in
the future on the basis of the atatistical theory of solids, which accounts:
for their structural defects; regrettably, the theory is now in a state of

initial development. Orig. art. hass 2 figures and 5 formlas. [F-'SB: Ve 2.' s DO ‘_&j
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'TITLE: The outlook for eatablishing a strength criterion under complex
tloading

£SOURCE: Inzhenernyy zhurnal, Mekhanika tverdopo tela, no. 5, 1966,
103-111

| ' ' Loo Moo, copeles Shayt
| TOPIC TAGS: ; " ‘;‘”ﬁ‘if-td_’(o‘fk- c:(_.(m. L T\)
LaveT ’ ' %WFthJﬁn&fng

loading, IaidtuF—path

ABSTRACT: An attempt is made to establish a general criterion for the
strength of a body (specimen) under a complex (nonproportional) path of
loadinpg by usi # the relationship N.e€ 2 o ¢ derived by L. F, Coffin for
cvelic fatipue strenpth, Here N is tRe number of cycles, €p = the anpl
tude of plastic deformation, and C a conatant, The sought for general
streapgth criterion which has to be valid for any complex loading must
turn into the above formula under conditions of symmetric cyclic loading.
The proposed criterion has the form of the Ludwick-Messnager strength
curve supplemented in its practical application by the basic formulas
of plasticity theory (the plastic stress-astrain relationships). The

iCard 1/2
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interrelation between this criterion and the strength theories in the
case of a simple (proportional) path of loading 13 discussed and the
results obtained here cam be regarded as the generalization of the

Ya. B, Fridman theory of strength, The application of the proposed
criterion in the case of cyclic loading furnishes results close to those
obtained through the L., Coffin criterion, and its uses in particular
cases of complex loading, such as uniaxial tension combined with hydro-
static pressure (or with omnidirectional tension) give results which
agree with actual strength conditions. A specific feature of the
criterion derived here is that it contains the stress invariant as well
as the invariants of sctrain., It also contains three constaats: ¢two are
associated with resistance to fracture and the third is a new introduced
constant = the index of embrittlement of the materfial, which was badly
needed as a quantitative measurd for the effect of the state of astress
on the ultimate plastic deformation, The authors do not consider their
proposal as final and indisputable, but as the very first atep in con-
structing a 'strength criterion for sollds under complex loading. Orig,
art. nas: 5 figures and 32 formulas,

———e
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PROSKURYAKOV, V.A.; NOVOZRILOV, Ye,N.

Oxidation of Kenderlyk oil shale by atmnspherir': 6zxygen in an

11 .13:5-9
aqueous-alkali medium. Trudy VNIIT no.13:5 (MIRA 18:2)
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eri a and transgurtaﬁio)? of !’elled t.rees. 8
‘by- Onega ‘Tractor: Factory. (Onuhakiy traktornyy nvod);
,aningradakiy Kirovskiy zavcd}; - Leningrad Forestry

( ningradskgy;l khnic L ' ‘_

10 Gertiﬁcatc presents a. machine for u].ing gnt

n ‘_fclled trees, ‘consisting of a mono-axle ‘tractor; ‘semitrailer with -

ed with the tractorﬁby a universal joint, and a hoist.
peir loading on. “the machine, the

; “which is attached a pincer.
“Hhe mchins, ‘the movable boom ‘is mounted’
‘frame of the semi-traﬂer. To ¥
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"8 A monu-axle eract"
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' or Ivenovich; LIVSHITS, Erik Abramovich; LY SOCHENKO, Alekeandr
PoaTaL ,Ag:ﬁcyemh; HADEZHIN, Konstantin Nikelayevich; NOVOZHILOV, Yuriy
Ivanovich; SOXDLOV, Hikolay Aleksendrovich; FEDOSEIEV, Uleg Vesil'=
mm}' Fikolsy Pavlovich; MAGIEOVSKIY, H.P., red,; PAE-
EKASEOV, A.P., red.; PODFYEL'SKAYA, K.M., tekim, red.

TDT-4M diesel timber-skidding tractor] Trelevochnyi traktor
‘ETD‘I‘-ZI&&. Pod red.N.P.Magirovskogo. Petrozgvedsk, Gos. izd-vo Ka.ml:)-)-
ko ASSR, 1961. 355 Pe (MIRA 1411

(Tractors—Design and construction)
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- tJ
Prelim nary treatment of water with ultresonic ?nde:gieso_
fielde as a means for increasing the strength ol ce

,6:165-179 '6bL.
lutions and concrete, Nauch. trudy Permli1i1 no (MIRA 18:2)
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-U'ltrasonic deviss for combatting boiler scale, Nauch, trudy Pern
NIUI no.3:203-207 '63. (MIRA 17:3)
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NOVOZHILO¥, Yu.E., inshener,

Automtié T laiion of the condensate lavel in tubine corndsasars,

Fnergetik S fio 4:1Q=11 Ap '57. (MIRA 1026)
’ (Turbines)
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t

Iight and sound signaling circuit on direct and alternating cun:en .

Energetik 5 no.9:29 S '57. (MIRA 10:10)
(5ignals and signaling)
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SOV/91-59-4-6/28
Ushakov, I. K.,»Novozhilov,“Yu.,H., ,,,,,,, Engineers

The Automatic Washing of 'Screens of a Shore Pumping
Station (Avtomatizatsiya promyvki setok beregovoy nasosnoy)

Energetik, 1959, Nr 4, p 13 - 15 (USSR)

At one GRES, the four rotating screens of the shore

pumping station were rapidly clogged by the large amount of
dirt contained in the cooling water. For removing the dirt,
the motors moving the screens and the washing pump had to be
switched on frequently. The authors devised and built a
relay system which automatically cleans the screens. If the
screens are clogged, there will be a difference between the
water levels in front of the screen and behind it. This
difference is measured by two floats which are connected by
cables to counterweights. Further, the cables are connected
to the mercury switch of the contact device. Figure 1 shows
the arrangement of the floats and Figure 2 shows the mercury
switch. The latter actuates a relay system, shown in

Figure 3, whereby the drive motor of the screen is switched

CIA-RDP86-00513R001237610007-4"
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The Automatic Washing of Screens of a Shore Pumping Station

on. As soon as the motor of the screen works, the washing
pump is started and continues its operation until the
novement of the screen has stopped.

There are 4 diagrams.

Card 2/2
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NOVOZHILOV, Yu.N., inzh.

furpaces, Brergetik
Autanated supply of fusl oil in boiler (MIRA 15:2)

2 -12 HI' '6?0
10 no.3:11 (P es)
(Petroleum as fuel)
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D ¢ coupling betwsen VII system ~ontrollers. Energo.
10 no0.11:28-29 N '€2. (MIRA 15:12)

(Boilerg)
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NOVOZHILOV, Yu.N., inzh.; ABRAMOV, G.I., inzh.

ing procesass of boiler units et the Hovo-Ryazan
o otrey Pover S Za indus. Riaz, no.2:35-39 D '6l,

Thermal-Elactric Power Station. (MIRA 16£10)
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'NOVQZHILOV, Yu.N., inzh,
Imprwement of an air heating network in boller heaters,
Energetik 11 no,11:12-13 N 163, (MIRA 16:11)
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Novozmov, fuulla, inzh,

Change in the control speed duse to the replacement of KDU zotors.
Energetik 12 no,1:35 Ja ‘'64e (MIRA 17:3)
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Autcimatic pressure control of gas flow to elactric pcwer plants,
Energetik 12 no.3:14-15 Mr ‘&L, (MIRA 17:L)
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NOVOZHILOV, Yu.N., inzh.; YENYAKIN, Yu.P,, inzh.; PROGUNOV, V.A., inzh,

\\\-‘-—. I3
Automation of hot air supply control in boiler
generative air superheaters, Elek. sta. 35 no.

s with rotating re-
8:71-72 Ag ‘6l
(MIRA 17:12)
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§21,868,277.3

.Artamonov, Yu. G., Novozh:.lcv, Yu. I.; Yaskunov, N. P,
N oS i

SR :
CTITIEY A 1.{ft for a hauling tractor. Class 35, No. 172013

a rotatm’g’ column, -a- boom and - léver which are moved. by ‘hydraulic 1
“and a-jaw grab with hydraullc driveé. The grab is mounted on the free end .
i lof ‘che lever. ‘The device is designed for loading and hauling both individual logs 5_7 ‘
and bundles of logs. The unit has two pulleys through which the winch cable from
the tractor passés., One of these pulleys is mounted on an axle which hinges the o
- jboom to the. rotating column, while the othepy pulley is mounted on the boom by hinges .
: it he:lever and with the. rotatmg column, . .- . e
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Control am? protection of equipment from vibratien, shocks, and 1npact:=
Prom, energ. 20 no,5¢30-31 My '65, (MIRA 18¢7)
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NOVOZHILOV, YueN., inzhe

Double-pulse control system of turbines with back pressure,

Elek. staes 36 no,9:77

g 165, (MIRA 18:9)
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NOVOZHILOV, Yu. V.

s

- "Proser Emergy of the Elsctron and Redistion Cor-
. reetioms,” Yu. V. Novoshilov .
* *Dok Ak Neuk SSSR" Vol LXXTIT, No 2, pp 207-210

Quentizes the \l‘cgar electromagnetic field with re-

“spect to indefinite metric as proposed in a work
by 4. N. Gupta (cf. Proc Phys Soc, 634, 661, 1950).

, Ackmovledges the helpful discussions of Acad V. A:
.....Yok. Submitted by Acad V. A. Fok, 1% Jan 52.
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 Pomnd, NSPUPQNT, & - e
" psandoscatar coupling and chargs symmetric theory . - -
" are atsumed, It is found that for & pos-relativistic; : . -
- pucleon the only interactions of importance CoCUr. .
| alt;, mesons which have angular momenta [ = 0 and.

=it For la :

"mac!' ns with .. s 1 o s S B
7 irvalues.'of - the magnetic; moments of “the proten, - ..o 7 -
T pp = 203y, a0d neutron, py == ~'1-15p,, are op-“—.
. Vtained, which dre in better agreement with experiment
' than fhe results of weak-coupling theory. -
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G 4 ¢ in the relativisthe denoin ciher
t}__x,w.s of fields are vxpected o contritute 19 the shaervablhe
eflects A paes fF vy i oy ihor.
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Blectrumagnetic  propertiey of ihe gucleon.. Yo :
Nivozmlav. | VmiE Il).: :::u?".wl, n B, No, F=fer—
YT REim. No. 4, G1-6{1061).—A formatiam for thel 0./

prsexitssit somepticleon--interactioa_of
1 o by NG (efs precodin
ttact)-ix used ta the: higgnetie nonitatt-of th
nmeieons, The results depend onthe yalue of 1 parameter
cnly which is proportional to the coupllng esust., and con-
ins the rato of 2 cut-off iotegrals as a fweter WHA 2
suitable ehoice of this parameter the vahis wy = - 380
u- and u, = 231 usare ahtmined which cotipase rinrrein iy
well with the exptl. vatues g, = — L8} e and g, = 275 e
for the magactic moments of nentron and proton. Bl v

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4

t:is sugges
: ' o overcome difficulties encountered in the. interpretation of field
states by the quantum’ theory of a° ‘field with: ordinary operators (§; ¥ - and(p) ‘.
e he causal operators immose upon the 'states of -a field the causal’ dependence >
PRS- & the following states on: the preceding ones, - For better understanding, an -
- ’ ca,tion ‘of" the ‘causal- operators to an electron—oositron fiald :
USSR - (1951-1953) _ L
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4 123=726, Dec, 1L, 195ky 0 = e )
§The quantum theory with the :sé-called “casualf. operators (¥, X andgy) is =
- digcussed. Properties of the cagual operators are described through the = -
"' . corresponding solutions of Dirac's boudary problem, a golution,of which
~ in the{/(x) 1s given as followstA(x) = ils'(x-x' Wy X(x') ag' The
0 meaning bf the pasual operators.and the ‘possibilty of their application
¢ - ’to the Keisenberg method are explained. It is stated that the use of the
. _“‘casual operators makes it possible to consider not only descrete relation~ -
“‘ghips; but also relationships of more general types. Four USSR references

grad State Univeraity fu, At Zhdanov. =
A, Foke, July 13, 195k,
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) Quan Sehwinger func-
f1eld theery of causal epersters and the 8
uu:l-. DQ:I. AN SSSR 104 ne.l:47-50 8 '55. (xma 9:2)

1.beningradskiy gesudarstvennyy aniversitet imeni A.A. tunn_g.
[}
Predstavliene akademikem V.A Bekeon,

(Field theery) (Quantum theery)
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The Intermediate Connection Method in the Mezo Thgory i
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NovozwiLov, Yu V-

SUBJECT USSR / PHYSICS CARD 1/ 2 PA - 1620
AUTHOR KOVOYILOV,JU.V.
PITLE The Quantum Theory of The Field with Causal Operators.

PERIODICAL  Jurn.eksp.i teor.f1s,31,fas0.3, 493-507 (1956
1SSUED: 12 / 1956

This work systematically develops a field theory with causal operators on the
basis of the principle of the smallest action.
The basic equations. The rinciple of the smallest action. Here (x) and

X ixs denote the operators of the nucleon field and ; Zx) denotes the ope-
rators of the meson field. Let it be assumed that it is known whether these
causal operators in the case of any jntervals between the points X,¥y% anti-
commutate or commutate: The main problem is the determination of the basic
unit vector in the entire fourdimensional spage for the fields which are in
interaction. The vector of state ={c( §') 4 +S2 (f') is determined if the
development coefficients c(§*) = ($2 (f'),SE.) are known. For the principle
of the smallest action two formulations are gliven.
The Vector of State as a SCHWINGER Functional: The pathematical apparatus
investigated here can be equivalent only to such an apparatus of the usual
nthreedimensionsl” theory {n which variations are permitted which destroy the
principle of the stationarity of action. The treatmeant of this problem in space
and time must be closely connected with the representation of exterior sources
or invariant exterior paraneters.
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NoOVOZHIL OV, Yu.V-

AUTHOR: NOVOZILOV,JU.V. PA - 2005
TITLE: A Variation Principle and & virial Theorem for the Continuous
Spectrum of the DIRAC Equation.

PERIODICAL: Zhurnal Ekaporimental‘noi i Teoret.Fiziki 1956, Vol 31, Kr 6,
Received: 1 / 1957 Reviewed: 3 /1957

ABSTRACT: The present communication generalizes the variation principle,
valid for the whole anplitude, for the casa of the PIRAC equation and deduces &
virial theorem for the econtinuous spectrum of the DIRAC eguation. These results
can then be used for the theory of seattering of high-energy electrons by nuclei.
The following functional is investigated:

1 {¥, v,} - (v; & [33 + g + V(®) - g] v, (%) &

where the functioens 11 do not agree in general with the result ¥ i of the DIBAC
equation [33 + fo + V(;'). - E] Y - 0. For the exact functions it therefore
applies that I {!1, !2 = Q. For the present we confine ourselves to such

potantials v as decrease more quickly at r =& o than 1/::. Asymptotic expres-
sions are given for the test functions ¥, and !2 and the asymptotic expressions

for the exact functions !1 and !2 have the same gtructure as in the cas’d of test

caBp 1 /3
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bectrum of the DIRAC Equation.
' equetion is

found for the virial thecrem of the continuoug 3pectrum of the
DIRAC 9quation:

d ) + K 2 + 2 3

B3a tE aE](U2 KV, VZ))-(pE/2x){!2[V+r VVJq:1d

This viria] theorem jig used at high énergies E > g, In the cage of & non-
> 2

central fielq a(v; F( Vs V’z))/a/? = - (pE/2n) (y; a_;

a
is foungd for the virial theoren,

-

?1 dr
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"Functional Method in

Jan %6, pp 53-102, Quantun Fleld Theory,

" Uspekhi Fizicheskikh Rauk, Vol 61, No 1
»
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; ‘%ﬂ VARIATIONAL PRINCIPLE AND THE VIBIAL
- THEOREM FOR THZ CONTINUOUS

DIBAC SPECTRIM..
Soviat Plys, JETP 4, 926-300867) Y

'uly. .

A gemra! znuon of the mmtlonal prlnclple for all
ciftaring nmphludea tg the case nt the Dirac equation

a presentad, and the virial’ theorem for the contintowr:
. Dhtac lpecxrum i3 derivsd. Theresulls can Be npptied o
" the thaory of high-energy electron scattering by puetet f
AWy /
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Variational primcipls, scale tramsformatioa and %he virial theorem

{n relativistic quamtum theory [with summary ia English, p.l5
. Vest, Len. um. 12 no.4:5-24 'S7.

(Quantun theory)
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" AUTHOR NOVOZHILOV, XU PA - 2083
TITLE ‘Stale Transformation and the Virial Theorem in the Quantum Field Theory

. (Masshtabnoye probrazovaniye i teorema viriala v kvantovoy teorii oolya).
PERIODICAL Zhurnal Eksperimental'noi i Teoret. Fiziki, 1957, Vol 32, Nr 1,
pp 171-173 (U.S.S.R.)
Received 3/1957 Reviewed L/1957
ABSTRACT Scale transformation here means the transformation of the coordination
scale with simultaneous inverse modification of the mass scale XU - Axp,
m-+m/A , M +M/y ; here A is real and positive, m denotes the mass of the
mesons, and M the mass of the nuclei. For reasons of simplicity here neutral
meson and nucleon fields are observed. The author here investigates two
cases connected with the group of "scale transformations": a) invariance
of the field equations with respect to this transformation group and the
relations resulting tiercfrom, b) the virial theorem which is derivec by
means of scale variaticns. The field eguations for the meson and the nuclem ;
field run as follows. D(x,d)y (x,M) i(yidid/axs + M) ¢(x,U) = gys'f(x,m)'y(x?;)’
(a-af) ¢ (x,m) = - eF (v y (i) - o Plxn) ,
These equations conserve thelr form in the case of scale t,ra.rs_formation if
field operators transform themselves as follows. y'(x,4) =A3/2 wQ,x,k/A)
qp'(x,m) =A¢(A x,m/A)., The term \p:’ is the only nonlinsar term that can
be added to the meson eyuation without destroying the scale invariance of -
the field equations. The relations between transformation of the producing
operators a*, b*, and c* and the absorption operators a, b, c are then
explicitly given. From the invariance of the fisld equations with respect

*

HeMEER B S RN
S ik
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. PA - 2083
Scale Transformation and the Virial Theorem in the Quantum Field Theory.

to a homogeneous "extension" x =+ Ax of the space-time—contimmum and from
the proportional curtailment of the mas-~es results the invariance of the
transformation function Uza = (Y (¢ Ay (.1)). Here Y (g) denotes the
Heisenberg state-vector. In tnc = ucial”case of g + +=» and G, - -= the
transformation fupction Ujga is transformed into the scattering matrix

31a = (\yézg 'Y ](_!11 ). In the case of a BETHE-SALPETER-equation a relation
to the nuc%eus Q of the eguation results from the constancy of the field~
equations with respect to the given scale transformation. The virial
theorem: In the cxse of the presence of exterior fields the constancy of
the above field equations with respect to the scale transformations given
in the beginning, is destroyed. Variation of the scattering matrix 6512

1s then not equal to zero. With A =1l+g ( - infinitly small) & relation
for the summation over the impinging and scattered particles is found. The
integral expression here has the form which is typical for a "virial"
theorem of the quantum theory of the field. ’WNithout {llustrations)

Leningrad State University

L. 10. 1956
Library of Congress
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TITLE " On the Reduction of the Two
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-Nucleon Problen to the Orne-Nucleon
Problem ip the Nonrelativistic Domain.

xlonnoy v nerciyatiyist.
skoy oblasty -Ruseian)
PERIODICAL shurnal Eksperim.i Teoret.Fiziki,1957,Vol 32,hr 5.pp 1262-1264(USSR)

ABSTRACT The paper upder reviaw invstigates the interaction of two

naclecns
fixed in the points ?: and F; and attempts to express the (renorma-
lized) two-nucleon martrix ele

and F.Low (Phys.Rev.,Vo] to1,p 1570(1953)) as well as by G.Wick (Rev.
Hod.Phys.,Vo1 17,p 339(195 )). The energy opgrator has the furp

0 ikr o -ikry’ + o
H-HO+U1+U2, UA-%pV? (4)e aFVE,+(A)e 8 -(4=1,2). Here V?

the other denotationg are the
Pers.The state with twe phy

other ¥, i3 an eigenstate of the Hamiltonian gy (1,2 a)s[2E 4 (D)
4] gl sy g
?6(1,2,8'), (Q-? -% 2

1-%2). In this context,E; denotes the go} -energy g¥
the nucleon and EG?Q) stands for tpe static interaction energy of the
nucleons.The sign d-(I‘,S',Ii,S') i

CIA-RDP86-00513R001237610007-4
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On the Rdduction of the Two-Nucleon Problem to the One- 56-5-55/55
lucleon Problem in the Nonrclativistic Domain.

selects the products of the one-nuclecn state ventors ?a§(1-2:;)=
Fq(1,a)Fg(2,a),%ith « and 8 denoting the spin charge indices.The
quantity Pa(1,a) describes a nucleon with a mesonic cloud and it is
the solution of the Schroedinger's equation(H,+U,)F(1,%)=E F(1,a).
At o—®0%the ahove lisfe producti areﬂpg}utions o} the ejuaticn
H¥5(1,2,8)= EEO«vEd(Q’) ¥,(1,2,3), (Q=r1-'?2),and they have the fol-

lowing property of orthogonality: (Fap(1,2,7), Fargr(1,2,a))=6,416531.

But at fimte products these products are nonorthogonal and they are
a function of ¢. The author is looking here for ¥_. in the form

¥ =¥s+{g. It is assumed that the nucleons of the cloud enter with
"gheir' nucleon into by far stronger interaction than with the o-
ther nucleon.Finally,the paper under review contains a step-by-step
discussion of the computation of the relevant matrix elements.

(No reproduction).

ASSOCIATION Leningrad State University.
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SUBMITTED 23.2.1957

AVAILABLE Library of Congress.
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TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

56-4-11/54
Rovozhilov, Yu,vV,

Nuclear Forces and the Scattering of T -Mesons
(Yadernyye 8ily i rasseyaniye T -mezonov)

Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 4,
pre 901 - 909 (USSR)

The interaction of two rigidly connected nucleons in the pseudo-~
scalar mesotron theory with pseudoscalar interaction is investi-
gated. The mein part of the two-body problem is represented in
form of a one-body problem. Only the states without real me sons
and with one real meson are taken into account. The mathod to
renumber the two-body matrix elements into one-boy matrix ele-
nents is further developed. These are then calculated according
to the method given by Chew, Low. The potential o~2R which con-
siats of 2 parts is calculated: one part is r4 proportional
(f .... interaction constant), the other part depends on the
phase of the scattering of 4 -mesons on the nucleon.
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Novozvirev, v V.

NOVOZILOV,JU.V., TULUB,A.V. PA - 2042
The Method of Functionals in the Quantum Theory of the
Field (Russian).

Uspekhi F;zicheskikh Nauk, 1957, Vol 67, Nr 1, pp 53-102
(v.s.5.R.

Received: 3 / 1957 Reviewed: 3 / 1957

The present survey is arranged as follows:

I. The method of functionals in the uantun Theory of the Field:
Introduction: Art. 1) The quantum theory of the field ana the
functionals. Art, 2) FOK'S method of functionals: Idea of the

method, the deducing funotional for thre probability amplitudes,
the method of the functional and the ttatistics by PERMI, the
equations for the funotional of state. Art. 3) The deducing
functional for the amplitudes of the new method by TAMM-DANKOV.

II. The deducing functionals for the relativistic functions,

and functional integration:
Art. 45 The deducing functionals for tha relativistic functionsa:

The T-function and the deducing functional, FEYNMAN'S ampli-
tudes and the deducing funotional, ths funotion Q.

Art. 5) The space-time treatment of tie quantum theory of the
field and the functionals: The basic 3quations for the fourdi-

CIA-RDP86-00513R001237610007-4
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The Method of Functionals in the Quantum Theory PA - 2042
of the Field (Russian).

mensional state vector, the generalizing FOK functional, the
functional FOURIER transformation.

Art. 6) The variation of the operator and the functional
integration of the FERMI field:

In contrast to other methods functional methods permit atrict
formulation of the equations for the field functions and
make it possible to find a formal sulution of the problam of
fields that are in interaction. This spacial feature of the
method of functionals is important f'or investigations of a
basic character and also for the working out of approximation
methods (which differ from the perturbation theory) for the
solution of field equations. At present work connected with
the method of functionals can be subdivided into two groups
(from the point of view of using the functional apparatus):
works concerning the investigation of deducing functionals,
and works that are conneoted with the use of functional
integration. The idea of the method of the deducing functio-
nal was brought forward for the first time by the member

of the Academy V.A.FOK in 1928, and wes worked out in detail
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of the Fiald (Russian).

in his work of 1934. This nethod was then used for the
solution of several problems in the courase of the years that
followed, but it was not applied and developed on a large
scale until recently. The most important development of the
method of functionals is connected with the introduction

of the functionals of the exterior sources by SCHWINGER.
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On Asymptotic States of Dressed Particles (ov asimptoticheskikh

gostoyaniyakh obl achennykh chastits )

PERIODICAL1
Nr 5, pp 21 -~ 23 (USSR)

ABSTRACT:

Veatnik Leningradskogo universiteta, Seriya fiziki i khimii, 1958,

In the present paper the author describes a8 method according to

which equations for asyt ,totic states of dressed particles with
consideration of the vacuum polarization can be deduced. According
to the Hamiltonian of the meson and nucleon fields, the vacuum of
the interactingﬁﬂ;fields, and ty means of the creation operators

M A+ of the dressed

particles corresponding to the eguations

A
1 72
LH, A;] = EiA; a system of eigenfunctions H can be composed:

’ + .+ -
Vo = Ak °\y;’ B, = (B¢ Byt e Yoo, .

The operators AI depend on the creation operators*P(—)(X),—‘P(')(X)

card 1/3
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On Asymptotic Statas of Dressed Particles SOV/54-56-3-5/19

‘P(*)(X) The funcﬁion Y12 also depends on the distance R, .
oo« J

V=)
petween the particles. If however Rij—-? L\t is not transtormed

into a product of the creation operators of the naked particles
which act upon the mathematical vacuuld. It describes the iressed
non-interacting particles. If Bij—-)eé for the asymptotic function

~ P | P
\ym = A: ; o 4 e VO and ttus also for the asymptotic creation
operators A:, A; . . of the dressed particles, equations can

be found by employing the cond:.tion that ‘Yu ig an asyaptotic

~s
function of the H}H -~ E,} - EZ »,,..}\){12 >0, Rij"‘?ooas well as

—p
of the total momentum P. A8 examples were investigated the case of

2 fermions (creation operators A; and A;) and of 1 boson and 1 fer-

card 2/3 mion (creation operators ¢t ard s5).
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AUTHORS ¢ Novozhilov, Yu. V., Prokhorov, L. V.

TITLE: On the Porces Acting Between Rucleons and Hyperons in Accordance
With the Meson Theory (0 silakh mezhdu nuklonani i giperonami
goglasno mezonnoy teorii) .

PERIODICAL: Vestnik Leningradskogo aniversiteta. Seriya fiziki i khimii,
1958, Nr 4, pp 80-92 (USSR)

ABSTRACT: This paper deals with the contribution of J-mesons to the
nucleson-hyperon-potential without making use of the perturba-
tion theory. For the investigation of the hyperon-nucleon-poten-
tial the following conditions are important: the computation of
the potential ought to be possible within the scope of the non-
relativistic theory. It is agsumed that in the case of gcatter-
ing of 5-mesons on hyperons the oross section has a resonance
character and that the latter is very considerable so that it is
possible to neglact the not-resonance cross section; if there is
no maximum of the scattering cross gsaction of T-mesons in the
non-relativistic energy range this theory is not permissible in
this case. Further: the potentials differ with respact to the

Card 1/2 degree of their decrease with growing distancej the velocity-
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On the Forces Acting Between Nucleons and Hyperons in Accordance #ith the
Meson Theory

dependent terms in the potential are calculated with linear ap-
proximation. The meson cloud is of quasi-static character. With-

in the framework of this thesry of scattering of the dressed

particles, expressions are sst up for the nucleon-hyperon

adiabatic and the velocity-dapendent potential and simplified

for the non-relativistic cass. The asymptotic expansions of thesa
potentiale are computed. In 2ontinuation of this the properties

of the operator @ are investigated and the possible resonant ‘
condition of the scattering of pions and hyperons is determined.

It is not possible to obtain the two terms Woe,and Woe by the

perturbation theory. WOG contains the pion-nucleon scattering

cross gection 61 or the pion-hyperon cross section & linearly,

2
whereas W depends quadratically on 6’i. There are 9 references,
3 of which are Soviet.
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AUTHOR:

S0V/54-58-4-10/18
Novozhilov, Yu. V.

A

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

Dressed Particles in Quantum Field Theory (Oblachennyye
chastitsy v kvantovoy *eorii polya)

Vestnik Leningradskogo universiteta. Seriya fiziki i khimii,
1958, Nr 4, pp 93-106 (USSR)

In the introduction different interpretations of cloud particles
are mentioned in brief (Refs 1-6). It is the aim of the present
paper to generalize a method already previously suggested by the
author to introduce independent fields for various “clouds"
taking vacuum polarization into account. The attempt is made to
set up & scheme of scattering in quantum field theory based upon
the concept of dressed particles. Part I of the paper deals with
the general form of introducing independent fields for the de-
scription of dressed particles and groups of particles not in
interaction. Part II gives a description of the dressed particles
with the "free" Huailtonian being diagonel. Thio theory is alao
applied to the connection of the asymptotic states (Van Hove,
reference 1), with the states Qf the dressed particles not in
interaction. For this investigation independent meson, nucleon,
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and antinucleon creation and annihilation operators were intro-
duced for each particle cloud and the basic functions were de-
ternined in terms of this operation (6). The expression for the
S-matrix has to contain the weight operator (equation 15). The
"effective" nonhermitian Hamiltonian (18) was obtained. The term
of interaction H, (equation (19), (20)) describes the effect of

meson, nucleon, and antinucleon exchange between the individual
dressed particles. The S-matrix can be set up in a quite analogue
form to the scattering theory with operator 512 as perturbation.

A representation, in which the Hamiltonian of the "free" dressed
particle H is in diagonal position, was introduced. It is pos-

sible to dgvelop the perturbation method in the "dressed parti-

cle representation" in which perturbation containg only the in-

teraction of real particles. There are 7T references, ! of which

is Soviet.
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SoV/56-35-3-27/61
Novozhilov, fu. V.

On the Scattering ofYDressed® Particles in the fuantum Fieid
Theory (O rasseyanii "oblachennykh" chastits v «vantovoy
teorii polya)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 3, pp 742-749 (USSR)

In the present paper the author discusses a scattering theory
in which the virtual clouds surrounding the particle are 1in
all cases taken into account with exactitude. The theory is
based upon the use of so-called basis functionals E, which are
represented as the products of single-particle functionals.
For the purpose of introducing the §-functions the author pro-
ceeds from the total Hamiltonian for n nucleons and anti-
nucleons (which interact with the meson field)

n
H = Hn + %: HN(i) + U{], where H denotes the Hamiltonian of the

free meson field, HN(i) relates to the i-th naked nucleon znd Ui
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On the Scattering of Dressed Particles in the Quantum Field Theory

is the interaction operator of the i-th nucleon with the meson
field, which is set up as linear function of the meson-produc-

tion and -annihilation .perators a* and a. For the wave function
in a system of n non-interacting dreased particles in depend-
ence on the meson field a it holds that® (1,2,...n; a) =
=¢$(1,2,...n; a+)Ao, where Ao is the vector of state of the
vacuum (The physical vacuum here coincides with the mathemat-
ical vacuum). For the wave function of the system of non-inter-
acting dressed particles the following equation is finally ob-
tained: § (1,2,...; a")N =X < F (1,a*)F(2,a%)....N\.

a o aﬂ-- ap.. a o}
From this egaation there follows for the basis function ®
A.=a+ a ....§a; A-(q1,q2...;a).

Q, q,

The application of the formalism of the scattering theory (ac-
cording to reference 2, S-matrix), in the case of an investi-
gation of the scattering of dressed particles immediately leads

2
3

Card 2/3
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On the Scattering of Dressed Particles in the Quantum Field Theory

to a system of nonlinear integral equations :or the scatter.ng
amplitudez. If no vacuum polarization exists, the equation:
for the matrix ¢lements are automatically renormalized ana .ne
matrix elements can be expressed in terms of the single-
nucleon matrix eiements. In an appendix a formula 2t tnis paper
is discussed. There are 8 references, 1 of which is toviet.

£UEOCIATION: Leningradskiy gosudarstvenyy universitet (Leningrad ttate
University)

SUBMITTED: April 10, 1958
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21(1) PHASE I BOOK EXPLOITATION SOV /2825
Novozhilov, Yurly Viktorovich
Q_/"‘_ R s T .- . -

Elementarnyye€ chastitsy (Elementary particles) Moscow, Fizmatglz,
1959. 184 p. 15,000 coples printed.

Ed.: G. F. Drukarev; Tech. Ed.: 0. V. 3peranskaya.

PURPOSE: This pbook is intended for the general reader with a back-
ground in gsecondary school physlics.

COVERAGE: The text reviews the field of elementary particle physics.

Concepts are presented without the use of mathematlics,. Recent
findinge concerning mirror symmetry, the antiproton, the anti-
neutron, the neutrino, and the nucleon are discussed. No person-
alltles are mentioned., NoO references are given,

TABLE OF CONTENTS:

Foreword
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Introduction. What Is an Elementary Particle? 5

Ch. 1. On the Threshold of the World of Elementary Particles

Conservation lcows 13
Famillar particles and measures 23
Photon 28
"Hunting" the elementary particles 32
Characteristics of the world of elementary particles 41
Moment, of the quantity of moticn and spin 49

Ch. 2. First Steps in the World of Elementary Particles

Discovery of the positron 55
Particles and antiparticles 61
Conservation of energy or another particle? 65

Beginnlng of the struggle for high energy partlcles 71
Ch. 3. Particles Necessary to Explaln Nuclear Forces

Characteristics of nuclear forces 76
What 18 1nteraction? The virtual photon 78
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Strange particles 128
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"gyrangeness” 139
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AUTHOR: wnir:HOVORRE10% g Yo Vo, oo . S0V/54-59-2-1 /24

TITLE: Setting vp an S-matrix for Dreased Particlea (0O postroyenii
S-matritsy dlya oblachennykh chastits)

PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khimii,
1959, Nr 2, pp 5-13 (USSR)

ABSTRACT: An S-matrix for dressed particles is set up on the basis of
Hamilton's formulas but withcut the use of the hypothesis on
the adiebatic introduotion of the field interaction. Thus,
this is the problem of setting up e function for noninterac:ing
dressed particles or - which means the same - the disintegresion
of the complete Hamiltonian H into the "free" Hamiltonian
which comprises the effect of proper energy and the opera:. -
of interaction of dressed particles. The wave function 0 Le
noninteracting dressed particles y: can be interpreted i.

the form of the derivations of the generating operators of tas

physical particles: 7\.;. l%, h;, h;

v

applied to the phy=f.-1

vaguum To' The permutation relations of the operators At
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APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4"



=8 I H IS

PPROED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610007-4

Setting up an S-matrix for Dressed Particles 80V/54-59~2-1/24

with the absorption operators A have a general form. In genera,
the state of the noninteracting particles can be set up by
means of the operators of the physical particles. In the thexy
of dressed particles, however, the axistence of an equation

of motion for the field operators which is otherwise misal.g
for noninteracting particles is presupposed. As the
consideration of this case 1s most difficult, a simplifiad

case is assumed where for the calculation of the S-matrix

‘lz need not be known and simpler functions ¢(t) with the
game asymptotic behavior as lF(t). qu are sufficient. Ir this

way, the author considered in & previous paper (Ref 2) the
scattering theory of dressed particles of which the present
article is a continuation. In § 2, the theory of dressed
particles is considered from a glightly different standpoint
than in reference 2. The metric operator @ is introduced here
which plays en important part in theory. In § 3, the explicit

expression for the operator 6 is found, and the equation is

Card 2/3 get up which determines the operator G from the effective
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jnteraction operator f. Besides, the assertion made in
reference 2 that the structure of the S-matrix is only
determined by the operator.U is confirmed. In an appendix,

the formulas for the operator § are derived which in the
mentioned previous paper had been set up without any proof.
There are 5 references, 2 of which are Soviet.

February 5, 1999
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Novozhilov, Yu. V., Terentiyev, I. 4. S0V /56-3£=1-18/62

The Two-Nucleon LS-~Potentisl in the Nonreletivistic Meson
Theory (Dvukhnuklonnyy LS-potentsial v nerelyativistskoy
mezonnoy %teorii)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 1, pp 129-139 (USSR)

It is of interest to investigate the question as to what
potential that is dependent on velocity can be derived from
the mescn theory wigpout vging the perturbation theory. In the
present paper the T@-potential is derived within the framework
of a meson theory which is nonrelativistic with respect to the
nucleons. Short mention is made of several arguments against
such a theory. However, in the case of the two~nucleon problem
the here discusgse” . rnrelativistic method of dealing with the
problem is perfect:, justified. A favoreble circumstance is the
resonance-light behavior of (70 -~ N)-scattering. Therefore, the
center of mass of the matrix elements for (T~ N)-scattering is
not in the noarelativistic domain, and it is just these matrix
elements that occur in the velocity-dependent twec-nucleon
potential. As to the interaction Hamiltonian, the here discussed
/
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The Two-Nucleon LE-Potential in the Nonrelativistic S0V/56-36-1-18/62
Meson Theory

method of calculating the potential does nct depend essentially
on the type of interaction. In the present paper the potential
caused by pseudovectoriel binding is investigated. Calculations
were sarried out on the basis of the theory cf the scattering

of "clouded” particles. Ref €). Renormalizetion ir calculations
carried ocu* withou* -he perturbat.cn theory presents coasiderable
difficultiss which, however, do not arise ir the present paper,
because hers only the linear spproximation with respect to -
velocity is used. The procblem can then be renormalized in the
same manner as in the siasic case, The first chapter deeals in
full detall with the initial formulas for the potential, and

in the second chapter the potential is calculated. Details of
calculations are no% discussed becausse of similarity with
pctential calculation in the static case. The last chapter

gives a short account cf an asympitotic development for this L
potential Wig. Ths expressions found for this potential for

the first time make it possibtle tc form an opinion as to the
exten: to which the representations cf the nonerelativistic
meson theery far (N - Nj-scatteving ir the rarge of low
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The Two-Nucleon LS-Potential in the Nonrelativiatic 50V/56-56-1-18/62
Meson Theory

energies are correct. The authors thank Member of the
Academy V. A. Fok for valuable indications congerning the
problem of asymptotic potential development. There are
10 references, 2 of which are Soviet.

ASSOCIATICi: Leningradskiy gosudarstvennyy universitet (Leningrad State
University)

SUBMITTED: May 26, 19958 (initielly), and September 27, 1558 (after
revision
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S,/026,/60/000/012/004/ 709
AL66/A027
AUTHOR: Novozhilov, Yu.V., Doctor of Physics and Mathematics {Leningrad)
TITIE: Into the Depths of the Microworld
PERIODICAL: Priroda, 1960, No. 12, pp. 47 - 52
TEXT: The article is an attempt to explain to the layman the significance

of Academician Vladimir Aleksandrovich Fok's theory of quantum electrodynamics,

as laid down in his monograph “Works on the Quantum Field Theory". The work was
mainly concerned with creating e mathematical model of the quantum field theory

and an approximate method of calculating atoms. For the work Pok was awarded ue .
1960 Lenin Prize. Fok developed an exhaustive theory of secondary quantation tc¢ /
describe the processes of the birth and decay of elementary particles. An ac-
count of "Fok's Column", the Hartrey-Fok method and the method of Fok's function
als is given, together with an explanation of the need for Dirak-Fok-Podol' skiy's
multitemporal formalism. Fok's theory of quantum electrodynamics has subsequen®-

ly been polished up and some difficulties removed, but the basic tenets remalin
unchanged. His theory of the interaction of electrons with an electromagnetic
field has proved accurate to within millionths when checked by experimen*. There
are: 1 photo, 1 diagram and 1 Soviet reference.
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/056 60/059/005/021/051
B0O06/BOTT
2 ¢ #8500
AUTHORS: Braun, M. A., Novozhilov‘ Yu. z&
TITLE: Some Properties of Dressed Particle Operators in the Field
Theory

PERIODICAL: Zhurnal ekaperimental'noy { teoreticheskoy giziki, 1960,
Vol. 39, No. 5(11), pp- 1317-1322

TEXT: The authors examined the properties of operators of dressed
particles, which are determined by gingle particle states produced when
acting on a vacuud. First of all the local relativistic-invariant operator
Q(x) of dressed particles is defined, and also the in- and out-operators
and some relations between these are given. It is further shown that
besides a strong limit at large periods (t=% @) for the production
operators of the dressed particles (which has already been demonstrated
by Haag (Ref. 1)) such a strong 1imit exists also for the annihilation
operators of these particles; i.e., the annihilation operators of the
dressed particles tend, with t—=*%t @, to the in- and out-operators of
annihilation. The examination of the properties of the operators Q(x)

Card 1/2
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Some Properties of Dressed Particle Operators 8,/056/60/039,/005/021/051
in the Field Theory B006/BOTT

shows that if the expansion in a series for the coupling constant is
possible, Q (x) cannot satisfy the causality conditions in their usual
form, i.e., the commutator of 4(x) is not equal to zero on a three-
dimensional surface. The proof for this is based on the perturbation
theory. All considerations are limited to scalar particles of the same
type. There are 5 references: 1 Soviet, 1 US, 2 Italian, and 1 Dutch.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet (Leningrad State
University)

SUBMITTED: May 295, 1960
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Lxiomatic method in the quantum—field theoTY and the properl-
ties of gymme LIy of alementary particles

TITLNS

[5]

PEZXODICAL: Leningrad. Universitet. Vestnik. Seriya fiziki 1 cnimiis,
no. Vs 1962, 5 - 10

7IxT: The gymmetry properties of elementary particles are grudieds wnics
result when the following Lo postulates are added 1O the ordinaly pos tu-
1ates of gquan tum mechanics and relabivistic invariance (1 and 11): It is
assumed inat there is a uniaque, relativistically jnvarian®, uniform emply
space 'O s (111), and +hat tne ener&y ggectrum 18 positive 1v). A
juantud theory pased on postulates 1 - IV has peen developed oy
A. S V1ighiman et al.y whose functions sre used in the represenzation
n
qu ..... %a - - ,.Cn~l) = n S;—,‘ (AC) | P vn(Acgn PR} ACC-—\).

(B3}

Ry ay=U @Y ) y
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5/054/62/000/001/001/011
sxiomatic s etnod in the .- 3102/3112

resulting from +ne invariance under the complex properl Loreniz £rowy
L?(C). g vt O refer to & field with spin, and U(\) is a univary Te-

presentation of the homogeneous Lorentz group in tne Hilbert gnace. rroa
the invariance of the analytic consinuation of the Wightman functions
under the complex group L+(C) {4 follows that the shysical theory ig of
nigher symme try than would follow from the invariance of the Wightman

4 <

functions under the space group L+. d?1""‘¢n(31'.... Sn-1) are in-

variant under L+(C) only in the compleXx region. In order to ascertain

o whe ther there exist symmeiry properties of W in the complex region,
which could be representedas additional symmetry properties of W in
the physical region, & transformation group R is jetermined, ghich 1is
different from L (c) and for which W (Rp. Rp_ L) =
+ Q1.....¢ fewe, 0=l
n
11 W W ' = - e ints. 1t 13
“R(Qi)I¢1.--.Qn(p1..-..,pn—1)’ fnere P Rp, are Jost points t is
ghown that R ocan be rnpvenantad as @ product of the real Lorentz group L, j\
card 2/4
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5/054/62/565/051/001 /211
.xiomatic method in the ... B102/B8112
and of & group Ro : R o= L+/ RO, uhare RO can be found with the ¥ opera-
y 1 ’
W=lH4F+H+F],  KY=gHLF—H—F] (1),
L

L® L [H—F -+ H—F], K® = 5 (H—F —H —F].

H=i(Mu, Mlnv M:u). H'Zi(Nm Nu. N:l):
F= (Moh Mg, Myy), F' = (N, Na, No:)-

\e .- (o] . : . .
i and li are real. Thus, for exumple, R1 with Buclidean metrics (rotation

in four-space) reads 31(0) =1 + 15(1)31 + 15(2)35, where C are real
(o al2)s

. - . . (o] v e
sarameters; in pseudo-Buclidean metrics (82), D2(y) = 1+ iX" y+ iX

where Yy is an infinitely smull complex parameter. Thus, the physical
transformation R is achieved by two independent transformations: (1) the

i o L. i .
real proper Lorentz transformation, and (2) R, which refers to internal

degrees of freedom only. It is shown that R? cen be identified with the
Card 3/4
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3/054/62/030/351,/301/211
Axiomatic method in the ... B102/B112

four-dimensional isospin group. academician V. A. Fox .s thanke: .r
iiscussions. There are 3 non-Soviet references. The reference tu tne
Znglish-language publication reads as follows: A. S. Wightman. Fhys. Rev.,
101, 860, 1956. (S. S. Schweber. Introduction to the Relativistic Juantuz
rield Theory. Row, Peterson and Co, 1961).

SUBMITTED: December 20, 1961
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Axiomatic approach in quantum field theory, and the symmatric
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TITLE: Gage invariance and axiomatic sccess-to the- quantum field
theory

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, mo. 1, 1962, 80 - 83

TEXT: The problem is whether it is posaible to obtain a non-zero electric- |/
charge operator by the transeforzation L’”——" A/yt af/axp. ¢J—7 93 + 1aqu¢i

on condition that the quantum mechanical axioms are fulfilled, and that
the axiom of relativistic invariance, the axioms of positivity of the ener-
gy and of the uniqueness of the vaguum are valid. The electromagnetic

field A,‘, is represented as sun-A:L + A:'. Hence the-Wightman functions

] {x,A\ can be represented as sum Vl@{x,Ao} +« VW {1.11}. Here ‘Iv{x.A'} is

‘ the boindary value of the function wquz.Ali. A: describes a apin-0 field,

Al a spin-1 field; f, an arbitrary function of x is an infinitely small
operator and q'j is a Heraitean antisymmetric matrix, eq the charge. The

card 1/2 .
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complex Lorentz group L¢(c) is atudied thoroughly. It ia ahown that the
vacuum expectation value in space-time transformations transforms aooording . ’
to the M* representatlon of L,(C). Furthermore, it is shown that A is

an M and an M* vector simultaneously, and that Aﬂ,ia no scalar with reapect
to transformations by the generators X  of L,(C). Further considerations
based. on these results give q = u12 + const for the charge operator. Thus

the charge operator proves to - be anuoperator of a rotation about axis "}"

in the isospin space. Thus, the field A is the projection of a pseudo-
AL

vector onto axis "3" of the 1soapin space.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova
(Leningrad State University imeni A. A. Zhdanov)

PRESENTED: June 11, 1962, by V. A. Fok, Academician

SUBMITTED: June 5, 1962
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AUTHOR : Novozhilov, Yu,

TITLE: The group of the four-dimensional isospin and the hypercharge
in axiomatic quantum field theory

PLRIODICAL: Arademiya nauk S35SR. Loklaay, v. 147, no. 5, 1962, 6C( - 603

TLXT: Assuming the conservation of spatial parity, the author enquires

which symmetry group exists in axiomatic quantum field theory which is

based on the quantum mechanical axioms, on the axiom of relstivistic in- )
variance, on the axioms of positive energy and of uniqueness of the s
vacuum. It is demonstrated that in gauge invariant theories only a
generalized reflection has any sense, and that conservation of the suatial
parity of the reflection operatcr PL of the spatial coordinates reguires

also conservation of the isospin parity of P Transition from the group

L
of the three-dimensional isospin to the group of the four-digensional isc-
spin is possible only when the isosyin parity and, consequently, wshu¢n the

spatial parity is conserved. The charge Q = 'I‘5 + % Y is obtained as s
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consequence of tne relziivistic invariance, of gauge invsriance, ing of
the possible transition frem pseudoeuclidenn inner space to eucligean
space. Y is the hypercharge which is an iscscalar commutating witn

1
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ingrad.f Universitet.">Veatnik. Seriya fiziki i khimii, ;

Leni
nO. l’ 1963’ 4 ,

con tinues previoue apers
“19627.. Physics’ ‘Lettern,3, 113,1962; DAN SSSR, 147,80, 196
roblem. of . ‘maximum - symmetry .. in- the axiomatic theory, L
crespect to iaospin aymmetry, the origin of which in ‘the Rj is investigated. o
etry" is characterlzad solely by the: eleotric-charge R "ﬂ, _
‘those. aspeots of- the theory are particularly gtudied. i; e
which demand electromagnetic interaction being taken info. acocount. Alsov 1o
the, problema ‘gonnacted . with relativis’cic 3invariance, an analyticity, -8Bugse ?
1nvariance etoc. are oonsidered. The gpecial ‘igospin’ propertiea of the
electroma etic field are investigated and discuseed 1n the light of an.

of hia (Veatnik LGU, no. 16,
2) end digcusses the.
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