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F:. the "strange" prarticles there are no rzactions %
i ability and are similar to the reaction p + p S d + n. With this reaction it
| vould be possible to determine the spin of the unknown particle. In the case of

the reaction K™+d 2 L~ + P (1) which is analogous to the reaction n +d 4 n+n,
slow particles are not forbidden as was the case with pions, for X~ ang P are
not homogeneous particles. According to T.D.LEE, Phys.Rev.99, 337 (1955) the
latter reaction (1) is suited for the determination of the spin of the new par-
ticles. For this burpose it is possible to use analogous reactions with other
A S K4EC D T maq wmamidd <~ 3 “med= NO0,.3

nuclei instead of (1): K +H’ 2 *d, K'+Hey 75 “4Hey (2), K +He, 7 /\ %487 (3)
etc. The experimental data concerning the interaction of slow particles appar-
ently indicate that of the two capturing processes:

KW+ 83 N o, x” 4w J .
than the second. Therefore it i

d Hyperons,

hat develop with great prob-
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nuclear interactions are partly polarized, As is known, the scattering cross

§ section of a polarized bundle depends on the angle © and on the azimuth 9. How-
ever, if the dependence of @ depends on the part played by transitions, the

character of the dependence of ¢ is determined by the spin of the particle.

Thus, a dependence that is proportional to cos ¢ is characteristic of particles

_ with spin 1/2, for barticles with spin 1: cos 9 + A cos 2¢, for particles with

¥ spin 3/2:2205 ¢ +acos 2¢ +b cos 3¢, and for particles with any spin the de-

Pendenceéi; A cos ng applies. Here s denotes the spin of the particle. The

existence of such a dependence is based on the fact that the orbital momentum
has no projection (n = 0) so that the values of the projection of the total
moment of the momentum are identical with the possible values of the projections
of the spin of the particles.

The fact that the particles belong to the bosons or fermions can, for example,
be determined from the decay scheme. Consequently it is necessary, if e.g. it is
known that the K-particle is a boson, to separate the following experimentally:
The lack of the dependence of 9 at 8 = 0 on the existence of a dependence of the
type ccs 9 + A cos 2¢ at 8 = 1,
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R.P.FEYNMAN, Phys.Rev.,76, 769 (1949) declared that in the mixed theory of
scalar.and vectorial mesons with vectorial coupling the nonrenormalizable in-
finities are removed if the coupling constants are equal. The work by D.B.BEAR-
BEARS and H.A,BETHE, Phys.Rev.83, 1106 (1951) deals with the employment of this
theory for the study of nuclear forces. The same is said in the book by S.8.
SCHWOBER, H.A.BETHE and F.de HOFFMANN, Mesons and Fields, vol.1, New York (1955).
Actually, however, the removal of nonrenormalizable infinities in this case is
equivalent to the fact that the equation for the vectorial meson

(pzérﬂ, - Py p/;)@}, = - Bris transformed into p2¢r_'= - 8y . In this case the
fielad ¢y describes” the particles with spin 1 and zero, on which occasion a
negative energy corresponds to the components with spin zero. (See G.VENTZAL,
Einfuehrung in die Quantentheorie der Wellenfelder).

If, however, we proceed from the Hermitic LAGRANGI

y we find that nonrenormaliz-
able divergences are not removed but that they are superimposed. For each line

of a vectorial meson (including the summit) the following is written down:

2 -2 2 2
T PR -k - . t i f int
1gf} %;‘ ) (Q*‘y Y%#- ] )/ (x /u,1) Here the series of points denotes
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. any part of the diagram and for each line of the scalar meson the following is
‘written down:
2> -
(2 pE D (P - e
The minus_sign in the last expression is due to the fact that one of the
factors K describes the production of a meson and the other an absorption. This
sign follows also from FEYNMAN'S rule: k is equal to the difference between the

initial- and end momenta of a nucleon,
From the.two latter formulae it follows that the divergences connected with the

factors k in the numerator are cancelled only if it is true that

f$<7*$ = = f:éﬂ'z’ i.e. if one of the charges is imaginary.
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PITLE The Isotopic lInvariance and the Production of Particles.
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The production proocesses of mesons are best suited for the direct experimen-
tal examination of the conclusions drawn from the lavw of conservation of iso-
topic spin. Tgus tnere follows for pions, apart from the relation:

as(p +p-v ® + d) = 240 (» + pg> 7t d), only from iso%‘opic invariance,
also the relation do(p + 4 —> ) + nt) = 2d0(p + 4—> He” + 2°). Several
further forbidding rules resulting from jgotopic invariance are mentioned.
From the conservation of igotopic spin it is possible to learn also some-
thing about the interaction between & meson and a nucleon oT between e nucleon
and a nuocleon in gtates with a certain value of the isotopic spin of the
system. The differential and total cross sections of elastic interaction in
the states with T = 3/2 and T = 1/2 are given. Further, the cross sections of
a whole sexies of proocesses are mentioned. Among other things, the photopro-
duction of individual deuterons on & deuteron are jnvestigated in order to
f£ind out what relations occur between the oross sections in consideration of
interaction between & meson and a nucleon in the state with determined Tnﬁ'
For ithe various processes of photoproduction also the matrix elements

are mentioned. The author, among other things, is of the opinion that the
nigobaric" model has by no means been experimentally confirmed. Only indi-

2 R
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cations of a considerably more important part played by the states with
Tuﬂ = 3/2 as "doublet states” in x - N interaction have been obtained, and

this is true for all production processes of real mesons.

There follow investigations of the consequences of isotopic invariance for
the produotion processes of individual mesons in the case of interaction be-
tween nucleons and nuclei with the difference 1 and 2 between the number of
neutrons and protons. The relations obtained on this occasion are suited for
the verification of the hypothesis of isotopic invariance itself, for the de-
termination of the purity of isotopic states, and also for the obtaining of
data concerning processes whioch ere difficult to examine. Also the production
of mesons on the occasion of the interaction between nucleons and "mirror-
image-1ike" nuclei like H} and Hej, Li7 and Be7

is investigated. There follow data concerning the characteristic features
of the relations between the cross sections and the production of mesons by
nuclei in the case of a predominance of interaction in a state with deter-
mined Tm. The most simple example herefore is the deuteron nucleus. In the

case of certain assumptions concerning the isotopic spin of K particles and
hyperons it is possible to understand many of the peoculiarities of the inter-

action of "sirange" particles. In connection with BeV accelerators also a

study of the production- and interaction processes of antinucleons is of

interest.

INSTITUTION: Institute for Nuclear Problems of the Academy of Science in the
USSR
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ABSTRACT: The total cross section of interaction ig known to be proportio-
nal to the imeginary part of the amplitude of elastic scattering
in the forward direction. The relation, which is sometimes called
“optic theorem', is a consesquence of the unitarity of the Se-matrix
and applies in the case of particles with any spinj it can be re-
presented as follows: 0, = (4n/k) Im Tri(0°)/2s, + 1)/(28,41)(7)-

" Here the matrix M(®) connects the wave scattered into the angle ©
with the inciding wave and 8,; 8, denote the spins of the col-

1iding particles. M(0) is than explicitly given for the fcllowing
cases: Collision of a spinless particle with a particle with
spin 1/23 8y = 1 and 8, = 0; scattering of a particle with spin

g 8y = 1/2 by a terget with any epin s,j 8y = 1 and s, = aTbitrary

The differential cross sactiors of‘elaatic socattering are ex-
- preassed as follows by means of uie):
a(0) = TrMT(6) U (9)/(28, + 1) (28, + 1). Herefrom there follows .
! -T2 . -
card 1/3 -
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The Optic Theorsem and the Elastic Scattering into small Angles.

in the case of any spin 8,

This formula applies in the case of 8,
1, With the aid of the expressions

applies aliso in the zase of Sy

the formula 6(9)-Tr(AA++HH+)/2(299+1)°

=1/2 and a similar formula

given hexe 1% may be s@en that for collisions of particles with

any spin the simple inequation
a(0%) kzdi/16 2

is wvalid. At 32=0,

84 1 the expressions for

the total cross section and o(0°) {where Y(0°)=Z(0°) = 0 is true)

can be represented &s follows:

ka, =4 1m[x(0%)+(2/3)W(0%)] 35(0%)= |x(0%)+(2/3)7(0°) |2+

+ (2/9)[W(0°)\2, In the specisl

case of (n-Nj-scattering it is

possible, if dt(E) is known with & wide rsnge of energy, to com=

pute the cross sec¢

tion with the help of a dispersiin relation:
(n-a)-scattering,
the loweat limit for

already in the ocase of
to compute only

Bogo
been possible
this cross section.
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restriction which can be used when dealing with experimental
data. As is shown by pumerical estimations, the lowest limit

of the amount of elastic scattering in the forward direction is
rather high in some casés. Several examples are mentioned. ¥ithin
the energy range of from 400 to 600 MeV an increase of the cross
gection within the range of small angles with a further tendency
towards an increase in the case of an inorease of the energy of
the colliding particles becomes noticeable. A further example
for the use of the restriction of the optic theorem is the
sonttering of mesons by nuclei.

ASSOCIATION: United Institute for Nucleer Research.
PRESENTED BY:

SUBMITTED:

AVAILABLE: Library of Congress.
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search, Dulma, -5 il y Phys. &, 145
ZT7%in Raglish).—Msth, An analysis of polerization
phenomisa inn + n = d + = reactions revesls how time-re-"
versal invariance lesds 1o connections between polarization
phepomena in dirsct sod loverse reactions. The Wolfen-
stein thoccem (W. and Aehkin, £.4. 46, 50814) has heen
extended to the caze of a binary reaction. Rxpressions are
given for various cbservable usatitiesin 1 + n=d + v re-
sctions for the case when oaly 3, p,andd waves with J 5 ¢ )
are considered as well as for the geseral case, Ot B~ i

ot
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-7 TITLEs The Latest Research in the Physics of Fundamentel Particles (Noweyshiye

issledovaniya fiziki fundamental 'nykh chestits)

- PERIODICAL: Prirods, 1957, # 11, p 33-42 (USSR)

ABSTRACTs In 1956 the USSR opened the Joint Institute of Nuclear
Research, placing it at the disposal of scientists from all
Conmunist dominated countries. The Ingtitute is furnished
with. the most modern equipment. It has & synchrocyclotron

_ producing protons with an energy of up to 680 mev and, sigce

ﬁ April 1957, a synchrophasotron (Fig. 1), which. can.accelerate

L protons up to 10 Ps¥. VWith the synchrogyclotron the first

i experiments of .scattering neutrons by neutrons could be in-
quired into, and it will also prove very useful for the
‘study of the interaction between T -meson and nucleons, while
the powerful accelerator opens new poesibilities for the
investigation of antiparticles. To discover exhaustive facts
about the laws of interaciion between elementary particles,
many more experiments ere needed, and in this work the Joint

_ Institute will play an important part, Ag to the methods of

observing the reactions of high energy particles, the authors

card 1/2 point out that photographing by means of very thick emulsion
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TITLB Gonfribution to the Theory of Exchange Collisions bet-

ween FPaat Nucleoms and Deuterons.
(x teorii obmennykh stolknoveriy bystrykh nuklonov 8
deytonaml.- Russian)
PERIODICAL ghurnal Bksperim. i Teoret. Piziki 1957, Yol 32, Nr 6, .,
pp 1437-1441 (v.S.5.R.) .

ABSTRACT At first shor? reports on some previous works are given.

The present paper ghows that in the oase of gemneral

assumptions as %0 the smount M of the amplitude of the _
nuoleon-nucleon soattering for angles near 180 (6 = 0 ) S
the date on the exchange scattering of nuoleons with an s
energy of from 300 to 400 ¥eV can be used also for the =]
determination of additional data on the scattering of i
“neutrons by protons. This applies on the assumption that
only low momenta are trensferred.

At first expressions are given for the daifferential cross
gection of n~p acattering (after averaging on the spins
in the initial stage and summation aver the spins at the
final stage) and for the aifferential cross section of
the exchange collisions between neutrons and deuterons.
The results of the exchange - 2 = d « scattering can be
used for the determination of data on the spin dependence

A
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Contribution to the Thaory of Exchange Collisions bet-
aeen Fast Fucleons and Deuterons.

of the amplitude of n-p scattering and for the phase
analysis of the data on n-p soattering. The main result
of the expeiments cal be represented in the form

[Rex™ (G-N-B)-TEI>-(1/4)] B + € - §/%7 6 - 180° °

(1/5)ddpr(1800)/do.

The significance of the amounts contained in this expres=
sion is given. From the point of view of the phase analysbsg
this expressing selects from all pets of soattering pha-
ges (which correspond to the experimental data on the un-
polarized cross gection of the n-p soattering and on the
polarization on the occasion of n-p collisions) only those
which correspond to the experimental date concerning the
n-d-scattering. - :

(Yo 111lustrations).
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" AUTHOR
- TITLE

Russian)
Zhurnal

PERTIODICAL
(UsS48.Re)

© ABSTRACT
(B); n+p=de+n® (C)

ral case of binary reactlons, (Nucl

and final state). The
theorem for the reactions investigated

the initliale

generalization of WOLFENSTEIN'S

here, Besides, general expression

* gerveble orders in the reactions

action amplitude.
S-matrix, the cross sec
the polarization phenomena on

Card 1/2 action.
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Time Heversal and Polarization Phenomena in N + Hpd+vw Reactions
(Otrazheniye vremeni i polyarizatsionnyye 3.

Eksperim, i Teoret. Fiziki, 1957, Vol 33, Br 7, PP 20l - 212

The present paper phenomenologically analyzes the pgla

mena on the occasion of the reactions p
®+d-+na=+p

basis of this example, to find out whab congequence result from the
_symmetry of the S-matrix Sg,s,l‘, asl"
. ’

The individual chapters of this paper
tions of interaction of nonpolarized particles,

the occasion of direct and inverse ree

CIA-RDP86-00513R000928610010-4

56-~17-30/66

avleniya v reaktsiakh N+lgd+w.

risation phenc-
(A), n ¢+ d+p+0pD

+prd e+
on the

(D). It is intended,

sas&, atatd! for a more gene-
ear reactions with two particles in
main result of this paper is the

s cre obtalned for the various ob~

(A) and (B)y, vize DY using the inter-
deal with the
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- BILENKIY, 8. M., LAPIDUS, L. I., PUZIKOV, L. D. and RYNDIN, R. M.
LAPrpus 4.1

"Phenomenological Analysis of Reactions of the a+ a'rb+ D' Typa."
Nuclear Phjsics, vol. 7, No. 6, p. 646-654, 1958, No. Hollend Publ. Co.

Mbstract: Conditions for the construction from experimental deta of the ratrix
for reactions of the a + a'-sb+ b' type are considered on basis of general
scinciples of quentum mechanics. The reaction matrix M is expended in a complete
get of irreducible tensor operators N (p. ,7a) and the number of complex scalar
functions which determine it 1s computed for the case when invariance undexr spaee
rotations and refelections is teken into account. Time reversal invariance of the
interaction leads to relations iz taken into account. Time reversal invariance of
the interaction leads to relations between polarizetion effects in the direct and
inverse reactions. The number of experiments required for complete construction
of the reaction matrix in the presentce of several channels can be determined on
basis of unitarity of the S matrix.

The general xu form of the azimuthal dependence of the angular distribution of the
reaction products (for arbitrary spins) 1s derived in the appendix.

Joint Inst. of Nuclear Research, Lab. of Theoreticel Fhysics, Dubna, USSR
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" AUTHOR; Lapidus, L. I. 56-2-24,'51
TITLE: The Application of Dispersion Relations to the el
-Scattering at low Energies (Primeneniye dispersionnykh
sootnosheniy k T-N-rasseyaniyu pri malykh energiyakh)

PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol 34, Nr 2, pp 453-462 (USSR)

ABSTRACT: The author investigates the consequences of these dispersion
relations without passing over to equations of the Low (Lou)
type. In computing the deductions the dependence of the
pheses on the enersy in accordance to %he conception of the
theory of effective length is used. Taking into account the
experimental data on the phases the expressions for the
first and second phase, for a half-sunm describing the
scattering of neutral pions on nucleons as well us one for
the scattering of negative mesons are deduced. The courge of
calculation is followed step by step. These quantities
computed in the first chupter can also be computed directly
from the dispersion integral and fron the experimental data

Card 1/3 on the total cross sections. For this purpose the dispersion
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The Application of Dispersion Relations to the %-li- 56—2-24/51
-Scattering at Lov Energies

integral is divided into 3 parts. The expressions found this
way as well as an expression _for the deductions of the
dispersion integral F(w) = k%J,(w) ere mentioned 1n detail.

Thus the coincidence of the exBerimentally determined phases
with the dispersion relations can be proved in a more basic
way. After the determination of F, the values of the

deductions can be calculated immediasely after differentiaztion.
The expressions found for the dispersion integralsc are
suitable for the calculations within the range of energies

of w-p&p. wdenotes the total energy of mesons in the
laboratory system. The trancition from the center of mass
system to thet of the laboratory is carried out approximate-
ly. The dispersion integral for the interaction of negative
mesonc with protons is given and discussed. The rumerical .
values of the dispersion integral cre J+(p)=6,96/4R?= 0,176,
.J_(p)=4,99/412 = 0,126. For tie deductions of the dispersion

integral the values ZJL(u) = 0,08n,, 2Jf(u) = 0,047, are
found by num_zrical integration. Thus the analysis carried
out here, which uvses only the dota on the scattering phases

card 2/3 of small energies, proves the recult of 5. Yuppi znd
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'.The‘Application of Dispersion Relations to the 7Tl 56-2-2,,'51
-Scattering at Low Energies

A, Stanghellini, Houvo ¢im., 1257, Vol. 5, P. 1303. TFor tae

N " -p-scattering the conclusions fro:z: the dispersion relations

’ do not coincide with the experiuent, however. TPhig dig-
tgreecement is not so great at small energies zg it is -t
géreet energies. The reasons for the leckdng ajreenent are rot
clear as yet. The contribution of the mesic atou dezerves
specizl investigation. Additionzl experinments =nd on exzct
elaboration of the experimental results would bLe desirchle.
0f especially great value would be the investigrtion of the
polarization of recoil nucleons and of the interference with

the Coulom}; scattering. There are 1o referenzes, 4 of which
are Slavic.

ASSOCIATION: United Tnatitute for Iluelezr Resen

rch (Ob"yedinennyy institvt
vedernuykh issledovaniy)

SUBIITTED: Avgust 3, 1957
AVAILABLE: Library of Congress .
Card 3/3 1. Pions-Scattering-Theory 2, Mesons-Scattering-Theory

Y
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-AUTHOR: Lapidus, L. I. SOV/56-34-3-53 /55
oo
TITLE: The Problem of the Interaction Between Hyperons and
Nucleons (K voprosu o vzaimodeystvii giperonov s
nuklonami) :

PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 34, Nr 3, pp. T77-779 (USSR)

ABSTRACT: The fact that the parity in the decay of hyperons is no?
conserved can be made use of for the investigation of the
interaction between hyperons and free nucleons as well as for
the investigation of hypernuclei. The observation of the
asymmetry between up and down orientation of the decay
products with respect to the scattering plane can serve
as direct method for the determination of the spin-orbit
dependence of the Y-N-forces. The fact that hyperons are
produced in the n-N- and K-N-interactions obviously speaks
in favor of the existence of a (LS)-dependence of the
forces, For a direct proof, however, the asymmetry between
up and down orientation in the decay of the hyperons
polarized in the elastic Y-B-scattering must be observed.

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4"
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The Problem of the Interaction Between Hyperons and S0V/ 56-34-3-53/55
Nucleons

The investigation of the asymmetry between up and down-
orientation with respect to the plane of the production

of hypernuclei can be used for the investigation of the
structure of the hypernuclei as well as for the direct
determination of the spin of the hyper fragment. The author
investigates some of the consequences of the unitarity and
the symmetry of the-S-gatrix for the Y-N-interactions. When
the energies of the A ~particles are less than 150 MeV
only an elastic scattering is possible in the /\ -N-
collision. ;This situation was analysed in connection with
the N-N-scdttering. When the energy of the J\f-particles

is more than 150 MeV besides elastic scattering also the
processes of the transformation of /\. -particles into
hyperons become energetically possible. A1l processes of the
unitary and symmetric S-matric are given here. The taking
into account of the symmetry and the unitarity of the
S-matrix makes it possible to express the 6 independent
elements of the S-matrix by the 3 scattering phases

.

51’52’53 as well as by the 3 mixing parameters W;‘%,q{
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‘Tre Problem of the Interaction Between Hyperons and 80%56~3h-3-53/55
Nucleons

In the taking into account of the isotopic invariance
the amplitudes of the interaction of Z -particles with
nucleons can be expressed by the amplitudes R, and R1

of the J. -N-scattering in the states with T = 3/2 and

? = 1/2. A taking into account of the isotopic invariance
decreases the number of necessary parameters to 4.

A relation between the cross sectiona and the parity of the
polarizations of the /\ -particles and the nucleons results
from the relation

812 = (2's,;

By gensralizing the theorems by Vol!'fenshteyn it is; for
instance, possible to bring into connection the azimuthal
symmetry of the nucleons and 7 -hyperons (when the A
particles are polarized) in the transformation N->Z
with the polarization of the same beams (when the /

are not polarized).

Phere are 5 references, 3 of which are Soviet.
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 AUTHOR: Lapidus, L. I, : 56-34-4-22/60
- ' — ‘\\\_‘
TITLE: The Reversal of Time and the Polarization Phenomena in the

Reactions with y~-Quanta (Obraahcheniye vremeni i polyarizatsion- §
nyye yavleniya v reaktoiyakh s y-kvantami )

PERIODICAL: Zhurnal eksperimental 'noy i teoretichesko
Vol. 34, Nr 4, pp. 922 - 930 (USSR)

ABSTRACT: This work examines the polarization phenomena in the rhoto-
production of pions and in the Com

y fiziki, 1958,

ly between unpolarized (i.e. averaged
over the spins) but also between the polarization phenomena in
the mutually inverse reactions. This work algo generalizes the
theorems by L.Wolfenstein (Reference 1) to reaction with y-
-quanta. The condition of the unitarity of the S-matrix which
comprises the elastic scattering of pions by nucleons -p - -p,
On = On; +n > 4n. Op — Op; the exchange scattering -p =2 On,
&2 Up; the photoproduction and the radiation captur

e +tngyp,
P 2 yn, Onyn, 0p2 YP as well as the Compton effect
Card 1/3 YP = ¥Ypy yn—> yn, permits it in any state to introduce 3 real

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4
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The Reversal of Time and the Polarizution Phenomena 56-54—4—22/60
in the Reactions With y-Quanta

phases and 3 displacement parameters. This makes it possible to
determine the number of the necessary experiments, which de-
creases in case of the consideration of isotopic invariance.

The unitarity condition is congidered in & supplement. First

the amplitudes of the photoproduction of pions and of the
radiation capture of a negative pion are determined step by step.
The trizl of an experimental investigation of the photoproduc-
tion by the investigation of the radiation capture of a nega-
tive pion by a proton might be successful. Although these experi-
ments are very difficult one might obtain by them data on the
photoproduction by monochromatic y-quanta at & free neutron.

The authors first discuss the photoproduction of the pions

and the radiation capture. The amplitude of the photoproduction
is represented in the form M= a+B&. The quantities a resp. b
must be a pseudoscalar resp. a vector. The process of computation
is pursued step by step. The author examines also the cross
section of the photoproduction of a meson by polarized y-quanta
at an unpolarized target. The next paragraph deals with the
Compton effect. Some conclusions: The general result of this

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4"
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THe Reversal of Time and the Polarization Phenomena 56-34-4-22/60
in the Reactions With 7-Juenta

work is the extenaion of the conclusions of the invarisnce

in case of variation of the sign of time to reactions with
participation of Y-quanta. The result is of theoretical and

also of practical interest, for the investigation, e.g. of the
polarization of the nucleons in the photodesintegration of &
deuteron gives the same informations, just as well as the
radiation capture of g polarized nucleon. The study of the pola-
rization of a y-quantmin the radiation capture of a neutron

by a proton is equivelent to the study of the cross section of
the photodesintegration of a deuteron by polarized y-quanta. For
the relation by Wolfenstein it is essential if the spatial parity
is kept up or not. There are 22 references, 8 of which are
Soviet,

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United Institute
of Nuclear Research) :

Card 3/;9z
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. »UTHOR: Lgpidus, L. I. SOV/56-24-5-14 /61

P

TITLE: Polarization in High Energy Elastic Scattering (Polyarizatsiya
v uprugem rasseyanii pri vysokikh energiyakh)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Wr 5, pp. 1148-1153 (USSR)

ABSTRACT: This paper discusses the problem of the polarization phenomena
at high energies. The author finds the particularites of these
polarization phenomena. According to the approximation used
by the author in the expression for the scatteringfross section
(averaged over the spins) there are "difraction terms". The
author firat investigates the elastic scattering of particles
with spin 1/2 on particles without spin (case, (0, 1/2)). The
anthor deals with this problem in a manner that is different
to that of some earlier papers. Without explicitly introducing
the interaciion potentinls. the author determines the absorp-
tion coefficients K4 and K and thel-efraction indices ny and
ny. Calculations are carried out for an infinite absorption
and alsc for the case without refraction ("Cray absorbing nucle-
us"). The expressions for differential and for the total elastin
scattering are explicitly given , The polarization phe-
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_Polarization in High Energy Elastic Scattering 80V/56-34~5-14/61

nomena are then taken into account. In the energy region in
which scattering phases are purely imaginary, there is no
azimuthal asymmetry. An expression is then given for the
polarization PPu after the scattering of the polarized beam.

The polarization Puu ig connected with the fact that the re-

fraction indices nq and n? are different from the value 1.
The maximum value of polarization corresponds to the values
ny=1 and Ky=0, In this paper electromagnetic effects are not
taken into ascount, but the taking into account of electro-
magnetic effects is essential in some cases and may be of
eminent interest for the electromagnetic properties of the
nucleons (relaxation of the magnetic moments). The qualitative

results, without respect to Puu found for the elastic scatering

of particles with spin 1/2 on a target without spin (case
(0, 1/2)) hold also for the cases (I/2, 1/2) (nucleon - nucleon
geattering) and (1,0) (scattering of deuterons on particles
without spin). For imaginary phases of N - N - scattering
. - tan
Card 2/}3 Puu is equal to zero and the cross aecf,‘J‘.on of the scattering
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Polarization in High Energy Elastic Syattering SOV/56-34-5-14/61

ASSOCIATION:

SUBMITTED:

Card 3//5

APPROVED FOR RELEASE: 08/31/2001

of a polarized beam on a non-polarized target does not contain
an azimuthal asymmetry. The number of the necessary independent
experiments; in the case of imaginary scatiering phases; is
equal to the number of the term of the amplitude. The author

_then investigates the case (1,0), considedt aiy the imaginary

phases. The results of this paper lead to the following con- -
clusions: At high energies, where the elastic scattering in a -
high degree is determined by the non-elastic processes,it is

possible to obtain nucleon beams with a considerable value of
polarization. The existence of such beams makes it possible to

carry out additional experiments. Polarization experiments lead

to a sensible method of investigating the spin effects in »
elastic scattering. There are 15 references, 6 £ which are Hvis o]

Ob"yedinennyy institut yadernykh issledovaniy (United Institute
of Huclear Research)

November 19, 1957
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LUTHORS Bilen'kiy, S. ., Lapidng, L, I., oV/50-3 -tk

Puzikov, L. D., Ryndin, R. U.

TITLE: 0a the Determination of the Matrix for ihe “caction
a+a! => b4d' (Ob opredelenii metritsy rechktsii at+at—=3bybt)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1953,
Vol 35, Nr 4, pp 959 - 961 (USSR)
4
ABSTRACT: Wolfeuctein (Vol'fenshteyn) and Ashkin set up &
general expression for the scattering zmplitudes of
particles with spin O and 1/2 on particles with epin
1/2 on the basis of the invaricnce conditions in
space revolutions and reflections and ti-e reverszl,
Proceeding from these expressions, and by using the
unity 5f the S-matrix, Puzikov, Ryndin znd Smorodinskiy
(Ref 2, investigated the question as to how many ex-
‘periments are necessary in order to obtzin a complete
determination of the scattering amplitudes in thece
cases. The authors of the present paper investigate
the general case of a rezction of the scheme a+a'! —»b+b!.
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*On. the Determination of the Natrix for

a+a! => by
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19

The number of complex scalar functions defining the
reaction matrix ¥ is determined with the 2id of the
conditions of invariance =ith respect to space rotations
and reflections. Time reversal invariance leads

to relctionsbetween polarizotion effects in direct

and inverse reactions. An expression for the zmplitude
of the process and another for the ratio between the
matrices of direct and inverse direction is Tirst
given. On the basis of an example of 2 channels the
number of experiments is determined that is necessary
for a complete determination of the reaction matrix.
In conclusion the authors thank Ya.A.Smorodinskiy for

discugsing the problem dealt with. There are 3 references,
2 of which are Soviet.

Ob"yedinennyy institut yadernykh issledovaniy (United
Institute for Nuclear Research)

2,
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24(5) 50V/56-35-6-41/44
.ATJTHOR: i : La_pi{ls,\g,,%wluwl-m T

TITLE: On the Problem of Verifying the Invariance of Interaction in
the Inversion of Time (K voprosu o proverke invariantnosti
‘vzaimodeystviya pri obrashchenii vremeni)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
- Vol 35, Nr 6, pp 1580-1581 (USSR)

ABSTRACT: Determination of the non-invariance of weak interactions in
gspatial inversions and in charge-conjugation considerably in-
creased interest in a detailed investigation of the symmetry
properties of strong interaction. The present paper aims at
pointing out the possibility of an invariance of different in-
-tersctione in the case of time invariance. This possibility is
‘based on the connection of polarization phenomena in inverse re-
actions (Refs 1-5). Recently, a verification of the equality of
polarization and asymmetry in the case of elastic scuattering
was suggested for the investigation of the symmetry of strong
interaction for an inversion of time (Refs 7,8,9,10). By using
the results of references 1-5 it is possible to carry out an
analogous verification also ty means of various nuclear reac-
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On' the Problem of Verifying the Invariance of Interaction in the Inversion

of Pime

.tions. Thus, the polarization of the neutron in the reaction

d+d—n + Hed (if the deuterons are not polarized) agrees
exactly (up to the usual factor) with the asymmetry in the

cross section of the inverse reaction n + Be5 —»d + d (if the
neutrons are polarized). Verification of the connection between
polarization and asymmetry and between complicated relations is
also a verification. of the invariance of interaction with respect

to an inversion of time. Also the reaction p + T & n + He3 is

‘suited for this purpose., Among the reactions with participation
-of y-quanta, the reaction n + P2 d + y is suited for this

purpose. The reaction p + pg=d + Tt 1s suited for the investi-
gation of the time-reversibility of Pion preoduction processes.
The reaction K~ + d == % 4 P can be used for the investigation
of interaction symmetry under participation of strange parti-
cles. Also the investigation of polarization phenomena in the
last-mentioned reaction might help to solve the problem as to
whether there is a connection between the low degree of asym-
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On the Problem of Verifying the Invariance of Interaction in the Inversion
of Time

metry in the decay of the £ -particle (which is produced in the
reaction T + N —= %~ + K) and the threshold value effects.
There are 15 references, 8 of which are Soviet.

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United Institute
: for Nuclear Research)

SUBMITTED: September 6, 1958
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24(0) 50V/89-6-6-6/27
AUTHORS ¢ Lapidus, L. I., Okun', L. B.
(-_——//__—— -
TITLE: The Physics of High Energies (Fizika vysokikh energiy).(Survey .
on the Material of the VIII International Conference on Physics .
of High Energy)( Obzor materialov. VIII mgzhdunarodnoy.konfer- I

entsii po fizike vysokikh energly)
PERIODICAL: Atomnaya energiya, 1959, Vol 6, Nr 6, pp 648 - 656 (USSR)

ABSTRACT: The authors give a survey on the subjects which were dealt
with on this Conference (Geneva, June 29 - July 5, 1958)., At
first, the synoptic lectures are mentioned and then the subjects _
of the lectures (without mentioning the individual lecturers) feoe
are divided as follows: detection of new particles, the funda- -
mental particle properties, the interaction between the parti-
cles, the weak interaction, the non-conservation of parity,
the non-conservation of the charge parity, the conservation
of combined parity, the longitudinal.neutrino,. the "{wg-compo~
nent" electron, the vectorial and axially-vectorial interaction
variant, the universal weak interaction, the neutron decay,
the muon decay, the pion decay, the decay of strange particles,

Card 1/2 the capture of muons by nucleons, the rule T = 1/2, the electro-
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The Physics of High Energies. S rvey on the Material SOV/69—6-6-6/27
of the VIII International Co~. ience on Physics of High Energy)

magnetic intes.. ¢von, the strong interaction,. the structure
of nucleons, the i 1cleon-nucleon interaction .(communications

~ of a group of coll borators Wang Shu-fen (China), Danish
éPoland), Dalkhazhav (Mongolia), Vishki (Roumania), Markov
Bulgaria) on p-p interaction at § Bev, investigations on the
synchrophasotron of the Ob"yedinennyy institut Yadernykh issle-
dovaniy (Joint Institute for Nuclear Researches), moreover,

~'e briefly
dealt with and a criticism of the Heisenberg theory (cowmuni-
cation made by Bogolyubov) is.made. The 9th International Con-
ference on Physics of High Energies will take place in the
Soviet Union in the town of Kiyev in July 1959,

SUBKITTED: February 13, 1959

Card 2/2
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AUTHOR; Lapidus, 1, I, SOV/56-36-1-40/62
r N—-—_
TITLE: On the Estimation of the Contribution of Nucleon-Antinucleon

Interaction to the Dispersion Relation for the Scattering of
Nucleons by Nucleons (Ob otsenke vklads nuklon-antinuklonnogo

vzaimoderstviya v dispersionnoye sootnosheniye dlya rasseyaniya
nuklonov nuklonami)

PERIODICAL: Zhurnal eksperimental!noyﬁteoreticheskoy fiziki, 1959,
Vol 36, Nr 1, pp 283-290 (USSR)

ABSTRACT: The investigation of the contribution mentioned in the title
would be of great interwst in connaction with the determination
of approximation relations as well ag from a general point
of view., The author endeavors to estimate this contribution
et low energies by means of an already Previously described
method (Ref 3) which is based upon the theory of the
effective radiug, First, the amplitude for NN-forward-
Scattering is written down. The first part of this paper
deals with the scettering of neutrong by protons, Calculations
are followeqd step by step. Teking the deuteron state into
account. is far more essential than the oOne-meson term, which

Card 1/3 would be of importance for WN-scattering, The term teking

_4"
APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R000928610010 4

gt N B _.&..‘_&‘5*”" s m%ﬁg&ww i BT R i e s ST B 44_3&_, 4,___“_.,»“.«_1).4 5P L L A L e N e L TSI

On the Estimation of the Contribution of SOV/56-36-1-40/62
Nucleon-Antinucleon Interaction to the Dispersiorn Relaiion for the
Scattering of Nucleons by Nucleons

Card 2/3

the nonelastic process - annihilafion - into account,
exercises practically no influence; it is not greater than
the error committed in calculating the contribusion of the
deuterorn state. Under the conditons assumed here, the latter
amounts c +(54RO # 13), end the cortridbution of the
one-meson staie is «162. A direct comparison between the
dispersion relations snd th: exverimental date on
n-p-scattering at icw erergies shows that the contribution
made by nucleon-zntinucleon interaction o the scettering

of rucleons in this energy range s small. Therefore, the
exact dispersion relation cen, witkin this energy range, be
replaced by the approximeted dispersion relation without any
major error being committed. The second part of this paper
deals with proton-proton scattering. Variations with respect
to the results obtained in the first chapter are mentioned
in short. In conclusion, the scattering of nucleons in the
state with T = 0 ig-deelt with in short. In this caese the
p-states play a more important part than in the cases
previously investigated. The approximeted relations derived
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On the Estimation of the Contribution of 50V/56-36-1-40/62
Nucleon-Antinucleon Interaction to the Dispersion Relation for the
Scattering of Nucleons by Nucleons

ASSOCIATION:

SUBMITTED:

in the present paper can be of use for the analysis of
experimental data on NN-scattering within the range of
low energies, especially if more exact data concerning
NN-scattering in the p-states will be available. The
author thanks V. Z. Blank (deceased) and P. S. Isayev for
several useful discussions.and Ya. A. Smorodinsgkiy for
advice. There are 14 references, 9 of which are Soviet.

Ov"yedinennyy institut yasdernykh issledovaniy (United
Institute for Nuclear Research)

July 31, 1958
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EI’J'I'I%I%S ;%Lapidue, L. I., Chou Kuang-chao
TITLE; 0n the Pronien
giperonami )
PERIODICAL: Zhurnal eksperimental'noy it
Nr 1(7), pp 283 - 288 (ussr)
ABSTRACT:

= Y(A)+n, T(A)en = (A

2 pions originate. As the

set equal to zero,
ant with respect to
of time, and againgt

APPROVED FOR RELEASE: 08/31/2001
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On the Problem of Investigating the Interaction of Piong With
Hyperons (K voprosu ob izuchenii vzaimodeystviya n-mezonov 8

The authors investigated the reactions F &8

+n within the range of such enar-
gies of the X-meson where {the channels oan

elements of the

bove~mentioned reactions are connected by the conditions of
unitariness, the following problem results:

amplitudes of the gcattering L (A)+n — 3(A)
by investigating the cross sections and polarizations in the
processes K+N —> E+N and K4l —)
paper tries to solve this problemn,
The interactions
8 reflection of
a turning in the isotropic space. The

eoreticheskoy fiziki, 1959, Vol 37,

CIA-RDP86-00513R000928.610~()10-4 |

80V/56-37-1-41/64

—~>K4N, TN —

be neglected in which
S-matrix for the a-

Which data on the
+% can be obtained

T (A)+n? Part I of the present
The spin of the K-meson is
are assumed to be invari-
8pace, against a reversal
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. On ‘the Problem of Investigating the Interaction of  80V/56-37-1-41 /64
Pions With Hyperons

above reactions are described by the elements of the T-matrix
(iT=S-1) which are diagonal with respect to the quantum number
of the isospin. The spin structure of the scattering amplitude

&, can be represented in the form &, = Aa-'l-iBa(?[!-{ #], the unit

vectors ¥ and ?1",, respectively, being parallel to the momentunm
of the particles in the initial (final) state within the cen-
ter~of-mass system. Aa and Ba denote_ 2 complex scalar functions

of the energy and of R ®'. The suthors analyze the conditions
for a determination of the T-matrix from experimental data., It
is then investigated which information can be obtained by only

studying the processes K+N —> K+N and KiF —> Z(A)+n. & table
contains 8 reactions of this type as well as their amplitudes.
For the n~2Z-scattering, the phase difference in the individual
states with the ismospin zero is determined by investigating re-
actions with K~particles. Chew and Low as well as L. B. Okun!
and I. Ya. Pomeranchuk, suggesied %o investigate nonspherical
collisions as a method of determining the interaction between

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4"
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On the Problem of Investigating the Interaction of 807/56-37-1 41 /64
Pions With Hyperons

unstable particles. In the authors' opinion, this method is
suitable for determining the amplitude of the scattering

2 (A)+x = X(A)+r by use of the processes J+N —> 2 (A)+¥+rx,
A+E —) TiN+x. The authors then investigate a reaction of the
type 3 "+p — A+p+n"' within the range near the pole

(p2 - pA)2 = gz. Within this range, the process X' — JATE

1:++p —_ 1:++p predominates. If in that range where the pole term
predominates the vector of polarization of the ~particles

originating by the reaction I.++p —> A+p+1r+ could be measured,
not only the effect of the non-pole terms could be estimated,
but also data on the relative parity of the A and Z-hyperons
could be obtained. In some_ cases, the investigation of the po-
larization of the products in peripheral collisions may de-
liver data on the parity of unstable particles. The authors
thank M. A. Markov for useful discussions. There are 1 table
and 4 references, 2 of which are Soviet.
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76987
S0V/56-37-6-27/55

AUTHORS : Lapidus, L. I.,_ Chzou Guan-chzhao =
TITLE: MkDispersion Relations for Scattering of )/ Quanta o
. by Nucleons
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy flziki,
1959, Vol 37, Nr 6, pp 1714-1721 (USSR)
ABSTRACT: Dispersion equations were derived for the scattering

-quanta By nucleons with one subtractlon. For
_ for ard scattering, six relations were obtained which

: contained no unknown constants or infrared divergences:
R The evaluation of the imaginary parts of the amplitude
S was done with the aild of unitary S-matrix. At energilen

- of 7/—quanta below the threshold of 7¥r-meson pro-
: ductilon, the magnitude of the imaglnary parts
Ry.... R6 was small. Above the threshold

Rl...R6 were determined from the unitary
condition of S-matrix with the omission of terms
Card 1/4_
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Dispersion Relations for Scattering of 76987
¢ sov/56 37-6-27/55

7y—Quanta by Nuclieons

that are quadratic i
interactions:
i(o#* (—k, —e, —k —e

=2-‘-SdQ(q*)[T.,..,,+(q+.k ¢', 8) Tyart (G4, K. € O)]

n respect to ‘the electromagnetic

—g)—o (k' ¢, k, &, 9)]=

+ 342 (@) (THre (G0 K, €1, 0) T (@0 Ko € 91 (39)
where the ampliéude of the photoproductlon of plons
on protons is:

- Teenla ko6, g) = iE, (9e) — M ((lkclq)-—i (slikel )} —

— Ma{2 (tkel ) +i(c I1kel a4 Ea {(ok) (eq) + (o) (ka}. (39

The total cross section of jy—quanta interactions

was shown to be:

“ar=(47/%) Im [Rye(0°) 4+ Rae0)| =4 L | Ex [ + | My 4 2| Ma ' — | Ex 16 1)’
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Dispersion Relations for Scattering of sov/56 -37-6-27/55

‘Y—Qzanta by Nucleons
With the aid of the above equat
that:

1ons, it was shown

|‘+|l*’l’

v‘-—-v‘

wg a1
v3—v '

Re My () = ""l"" iy
[+]

| et = 2Re {SR,(3) ).

v

Re (8, () 4 280N = — ¢

33 — i

_Smm Hl-,l‘

v
Yo

Re8, 0 — 801 = —[2(55) — AT+

22 ¢ dv' (RcE M)t - (Re B, Ms) (42)
ReC (Ry, 8) = ReC (8:, M) = & e

The contributlon dﬁe to the productlon of several
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. Dispersion Relations for Scattering of 698
- Y-Quanta by Nucleons ‘ goa/;6-37-6-27/55

T-mesons and other particles was disregarded. fThere
are 14 references, 7 Soviet, 7 U.S. The 5 most
recent U.S. references are: M. Gell-Mann, . L
Goldberger, W. E. Thirring, Phys. Rev., 95. 1619

1954; A, &, Logunov, A. R. Frenkin, Nucl. Pays. ,7 573
1958; T. Akiba, J. Sato, Prog. Theor. Phys., 19, 03 '
1958; M. Kawaguchi, S. Minami, Progr. Theow. Phys. .

.- 12, 789, 1954; F. E. Low, Phys. Rev., 96, 1428, 1954,
ASSOCIATION: Jolnt Inst. Nuclear Research, USSR (Ob'edinennyy
institut yadernykh issledovaniy, SSSR)
SUBMITTED: July 1, 1959

e
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LAPIDUS, L.I., and CHOU KUANG+CHAO

"Elastic Scattering of -Rays by Nuclein

"Elastic Scattering of Quanta by Deutrons Below the Pion Production
Threshold.”

fInelastie Scattering in the Final Siates and the Threshold Anomalies,®
MIsotopic Spin Conservation in Meson Scattering and Production.®

( pepers pfesented at the International Confersnce on High Energy Physics, Rochester, N.Y,
end/or Berkly California, 25 Aug - 16 Sep 1960,
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: LA?IDUS, L.I.; CHZHOU GUAN-CHZHAO [Chou Kﬁang—chao]
_—"—-——,

B o . Nucleon scattering of X -quanta near the threshold of meson gen-
eration. Zhur. eksp. 1 teor. fiz. 38 no.l: :201-211 Jan '60.
A (MIRA 14:9)
1. Ob"edinennyy institut yadernykh issledovaniy. )
(Gamma rays--Scattering) (Nucleons) _
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G4 6709

AUTHORS : Lapidus, L. I., Chzhou Guan-chzhao

~ sty
TITLE: The Dispersion Relations and an Analysis of the Energy

B : Dependence of the Cross Sections Near the Threshold of

New Reactions —M l)(

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 1(7), pp.112-119

energy dependence of the reaction cross section near the threshold ig
. taken into account. (The nonmonotonic course of 0(®) near the pion produc-
B tion cross section was dealt with phenomenologically in the diploma dis-
sertation of G, Ustinova, and also in Ref. 2). In the present paper the
application of the dispersion relations is made for an analysis of the
energy dependence of the scattering- (and reaction) amplitudes near the
threshold of a new reaction at+b —> c+d. The occurrence of jumps of the

' Card 1/‘3
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The Dispersion Relations and an Analysis 5/056/60/039/001/035/041/ %X
of the Energy Dependence of the Cross B006,/B056
Sections Near the Threshold of New Reactions

derivatives of the forward scattering amplitudes leads, within the framec-
work of dispersion relations, to an analysis of the integrals of the form

(k§/4n2)P '%? gé%?-, where o(w) is the total cross section, which com-
o .

prises the inelastic (dc) and the elastic (68) ones. The application of

the dispersion relations makes possible an investigation; both of the
"local effects” pnear the threshold, which, in certain cases, lead to the
occurrence of peaks, dips, and steps, and of the general influences
exerted by inelastic processes. An investigation of (yN) scattering shows
that of the 6 scalar amplitudes desoribing the transition matrix, only
two contain "local effects". The existence of the other highly energy-
dependent amplitudes renders analysis more difficult. For a detailed
analysis of the influence exerted by the inelastic processes it is necessary
%o investigate the dispersion relations for momentum transfer

Q # 0; the authors, however, confine themselves to @ = 0 for the scalar

Card 2/-45
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The Dispersion Relations and an Analysis $/056/60/039/001/035/041/%x
of the Energy Dependence of the Cross B006/3056
Sections Near the Threshold of New Reactions

function A{w) = Sp M@Q,Q2=0), the trace of the scattering mairix, whose
imaginary part is related with the total cross section. The relations
obtained are, among other things, used for the purpoge of investigating
the photoproduction of neutral pions y + p — p + 5~ near the threshold

of the reaction y + p ~>n + 1, Further, an investiration of the
anomalies near threshold is dealt with. General relations are derived
which represent the nonmonotonic variation of the forward scattering
amplitudes as an energy function. A study of the energy dependence of

one of the amplitudes of elastic yd forward scattering shows that, from
the formulas obtained, it is possible to estimate the role of thne deuteron
photodisintegration in deuteron polarizability. It is also shown that a
consideration of the influence exerted by inelastic processes and especial-
ly by deuteron photodisintegration is of importance in the analysis of

7d scattering within a wide energy range. A, I. Baz' is mentioned in the
paper. There are 1 figure and 9 references: 4 Soviet and 5 US.

ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy
' (Joint Institute of Nuclear Research)

Card 3/3 ™~
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5/056,/60/039/002/025/044
B006/B056

AUTHORS : Lapidus, L. I., Chzhon Gnan-chzhan

TITLE: Final-state Lgelastic Intaraofion‘yand the Peoculiarities
. _Near the Threshold T :

PERIODICAL: Zhurnal eksperimental ‘noy 1 teoreticheskoy fiziki, 1960, (£)</
= . Vol 39, No. 2(B);. pp.. 364-372 :

TEXT: It is %2ll known that anomalies occur. near the threshold eof certa:n
reactions,. .The preseny paper makes a contribution towards investigating
them. It is shown that the energy spectrum of particle a from the

A+B > a'+ C+Dreaction near the threshold of the C + D -+ E 4 F re.
action may take a non-monotonio course. As an example, the anthors chcose
the K-meson spectrum of the N + N—+ A+ N + K reaction in the region of
A-=N pair energies near the threshold of the A + N =5+ N reaction.
Shape and nature of the ‘speotral anomalies depend, besides on the csross
séotion of the new inelastic process, also on spin and parity of the
rarticles, An iavastigation of the anomalises 'may, if carried out with
sufficient asceuracy, bz of assistance when determining the propart:es

Card 1/3
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Pinal-state Inelastic Interactions and the 5/056460/039/002/025/044 R
- Peculimrities Near the Threshold B0O06/B056 :

of the produced particles. Phe authors assume that the N + N =Y + N +K
reaction in the final state may be described by singlet and triplet s-waves

of the Y-N system. In part 2 of the paper, the authors describe a phenon-
enological analysis of the kinématics of the reactions, and invesiigate
especially the process p + p—2>A+Dp+ K below the p + P >3 +p t K re-
action threshold. Formulas are derived for the energy gpectrum of the

K-mesons and the polarization of the A-particles and nucleons (in the

case of a polarized incident nucleon beam). In Part 3, the inelastic in-
teraoction in the final state is investigated. Proceeding from the uni- Z3</
tarity of the Senatrix and the analyticily of the reaction amplitudes;

ihe authors give a zeneral formulation of the theory of inelastic inter-

action in the final state. In Part 4, local anopalies are investigated for

the K-meson spectrum of the N +,§ — A+ R + K reaction in the Z3=hyperon
production threshold. In Part 5, the results obtained are discussed.

. In order to prove the snomalies, i.e., the non-monotonic course of the .

' energy specirum of particle a experimentally, good energy resolution is -
necessary in addition to high degree of accuracy. Finally, the non-mono- o
tonic particle energy curves of » ‘ummber of other processes are discussed.

In the appéndii, the authors give & theoretical analysis of Y-X pair

Card 2/3 :
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Final-state Inelastic Interactions and the 8/056/60/039/002/023 /044
Peculiarities Near the Threshold B0O06/B0O56

production in np collisions,.and discuss the scalar K-meson production
in NN coliisions. V. N. Gribov (Ref. 8) is mentioned. There are
10 references: 4 Soviei and 6 US. :

ASSOCIATION: Ob"yedinennyy inetitut yadernykh issledovaniy
(Joint Institute of Nuclear Research)

SUBMITTED: _ February 23, 1960
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5/056/60/039/004/03%0/048
BO06/B063
R YSZ0
AUTHORS : Lapidus, L. I., Chzhou Guan-chzhao
—-\
TITLE: Elastic Scattering of Gamma Quanta by Nuclei

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, Ko. 4(10), pp. 1056 - 1058

TEXT: 1In a previous paper the authors studied the scattering of gamma
guanta by deuterons below the pion production threshold using dispersicen
relations. They now describe a theoretical study of the scattering of
low-energy gamma quanta by nuclei. Dispersion relations have already been
used in Refs. 2 and 3 to analyze the elastic scattering of gamma quanta by
nuclei, but only for energies above the (rgN) threshold. The well-known
non-monotonies near the ( ,n) threshold appear when the production of
particles in the S-state is taken into account. Dispersion relations not
only allow the Wigner-Baz' effect to be treated but also the effect of
inelastic processes on the energy dependence of the elastic scattering
amplitudes to be considered. The authors believe that within the framework
of dispersion relations, the firet mavimpum of the famma-guantur sesttering

~Card 1/3
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Elastic Scattering of Gamma Quanta by Kuclei 5/056/60/039/004/030/048
B0O06/B063 :

cross sections is related to dispersion effects near the threshold. The —
theoretical study is restricted to forward scattering in dipole approxima- .
tion, which is in good agreement with experimental results up to about

30 Mev. Proceeding from the formulas for the scattering amplitudes for

spin-0 and spin-1/2 nuclei, the authors study the energy dependence of the
elastic scattering cross sections near the photonuclear reaction threshold.

The energy dependence of the scattering amplitudes was calculated from the
dispersion relations (3) and experimental data from Ref. 6. The results
obtained are jllustrated in Fig. 1. After considering a number of experi-
mental data, an energy dependence of the scattering cross section is /
obtained which is illustrated by Fig. 2, and is in qualitative agreement b/\ ;
with the experimental results. For the scattering cross section of .
aluminum (for which the experimental data are taken from Ref. 6) near the

first maximum, one obtains a value of about 2-10'28 cmz, which is close

to the experimental value. A8 giant resonance makes also a contribution tc
this process; the half-width wttains more than 2 Mev. Finally, the guthors
discuss the possibility of calculating the polarizability o of the nucleus
from an absorption cross section which is known for a wide energy range.

Card 2/3
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Elastic Scattering of Gamma Quaniz by Kuclei  S/056/60/039/004/030/048
B006/B063

A formula for a is given. Numerically, one obtains ~*2.1O_39 cm3 for Al
and @ = (0.70 + 0.05).1074% cu’ for Hel. The authors thank

Ya. A. Smorodinskiy for discussions. There are 2 figures and 7 references:
3 Soviet and 4 US.

ASS0CIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint
Institute of Nuclear Hesearch)

SUBMITTED: May 12, 1960
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86901 !
8/056 60,/039/005/018/051 -

o . . BOO6/BOTT
- B 6900 | .
- AUTHORSt Lapidus, L. T, Chzhou Guan-chzhao S
TITLE:s Elastic Scattering of -Quanta by Deuterons Below the

Pion Production Threshold L=

PERIODICAL: Zhurnal eksperimental 'noy { teoreticheskoy fiziki, 1960,
Yol. 39, No. 5(11), pp. 1286-1295

TEXT: This paper presents an analysis of the elastic scattering of gamma
quanta below the pion production threshold by employing the dispersion
relations and the unitarity conditions of the s-matrix. The scattering
of the gamma-quanta by deuterons belongs to those processes whose ampli-
tude is mainly influenced by inelastic processes 1ike the photodisintegra-
tion of the deuteron or the photoproduction of mesons. So far the effect
of the pion photoproduction has not been examined, while that of the

"~ deuteron photodisintegration has been dealt with in Ref. 1. The authors
1imit their analysis of the Yd-scattering to the forward gcattering only. v
The calculation of the dispersion integral is done by considering the -7
electrical dipole and magnetic dipole photodisintegration cross sections. o

card 1 ﬁ
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Elastic Scattering of j -Quanta by Deuterons s/056/60/039/005/018/051
Below the Pion Production Threshold BO06/B0O77

A phenomenological phase shift analysis is first made and the imaginary
parts of the scattering amplitudes are expressed through terms which
characterize the denteron photodisintegration. The dispersion relations

of forward scattering and the theorem of small energies are then studied;
the scattering of‘{-quanta by nuclei with an arbitrary spin is considered
in the low energy limit. The elastic fd-scattering cross section is derived

phenomenologically as an energy function based on data of the deuteron
photodisintegration. The dispersion integrals are estimated for the
range E§£a100 Mev. The real and imaginary parts of the amplitudes are

obtained and problems concerning the polarizability of the deuteron and
the nucleons are discussed. It is noted that these results deviate greatly
in a wide energy range from those obtained by a momentum approximation.

In the energy range under consideretion it is not necessary to allow for
the pion photoproduction. The results obtained for forward scattering are
also valid for other scattering angles.in dipole epproximation. A,M.Baldin,
V. I. Gol'danskiy, and Ya. A. Smorodinskiy are thanked for discussions.

L. Landau, Ye. Lifshits, and A. B, Migdal are mentioned. There are 2
figures and 13 references: 8 Soviet, 1 Dutch, and 4 US.
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 LAPIDUS, L. I., Dr. Phye-Math. Sci  (diss) "Questions of Theory
T

of Strong Interactions," Dubna, 1961, 19 pp. (Comdined Insti-
tute of Nuclear Research, Laboratory of Nuclear Problems), 160

copies (KL Supp, 12-61, 248),
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On photonnnucleon scattering,
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(No subject heading)
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«___ LAPIDUS, L, I. : CBZHOU GUAN-CHZHAO [Chou Kuang—chao]

Role of the single-meson pole di ammna
agram in the scatter of -
quanta by protons, Zhur.eksp.i teor.fiz, 41 no.l.ggi-ﬁg Jl 61,

(MIRA 14:7)

1. Ob"yedinennyy institut 6T
nykh issledoveniy.
(Mssons)  (Protons (Gamma rays--Scattering)
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C_LA_’EI_)}LS_,,L.L 3 CHZHOU GUAN-CHZHAO [Chou Kuang~chao]

E-H=3A(Z) % { processes. Zhur.'kap.i teor.fiz, 41 .
n0.4:1310-1314 0 161, (MIRA 14:10)

1, Ob"yedinennyy institut yadernykh issledovaniy.
(Muclear reactions)
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LAPIDUS, L.I.; CHZHOU GUAN-CHZHAO [Chou Kuang-chao]

-

z teor. fiz.
Scattering of K-quanta by micleons. Zhur, eksp. i . 41
41 no.5:1546-1555 N 6L, (MIRA 14:12)

1. Ob"yedinennyy institut yadernykh issledovaniy.
7 (Gamma rays--Scattering)
(fucleons)
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LAPIDUS, L.I.; SARANTSEVA, V.R., tekhn. red.

o e

[Scattering of ¥ —quanta and the polarizability of nuclei and
nucleons] Rasseianie Y ~kvantov i poliarizuerost! iader i
muklonov, Dubna, Ob"edinennyi in-t iadernykh issl,, 1962, 6 P
(MIRA 15:6)
(Gamma rays——scattering)
(Nuclei, Atomic) (Hucleons)
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WMTSEVA, V.R., tEkhno redo

[Threshold singularities in pion-nucleon exchange scattering)
Okoloporogovye ogobennosti v obmennom pion-nuklonnom rasseiendi.
Dubna, Ob"edinennyi in~t iadernykh isel., 1962, 8 p,
(MIRA 15:6)
(Scattering (Physics)) (Mesons) (Nucleons)
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. LAPIDUS, L. I.
P AR PO NRFAL I LA 20t e,
"Phreshold Anomelies in Exchange Plon-Nucleon Scattering"

. report presented at the Intl. Conference on High Energy Physics, Geneva,
k-11 July 1962 -

Joint Inst. for Nuclear Research
Laboratory of Nuclear Problems
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mm:s, L. I,

" my Scattering by Protons and Polarizability of Nucleons"

report presented at the 11th Intl. Conference on High Energy Physics,
Geneva, L4-11 July 1962

Joint Institute for Nuclear Research, Laboratory of Nuclear Problems
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5/056/62/043/003/047/063
B108/B102 .

Aumuoag; Lapidus, L. I.

‘%——————_—————_‘-’-
'TITLE:E'"‘"w'Threshold*singularities in pion-nucleon exchange scattering

l {
PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43,
no. 3(9), 1962, 1053 - 1056

TEXT: Pion-nucleon exchaﬁge scattering © + p-—»no + n was studied in
order to establish possible discontinuities in the energy dependence of

the differential crogs section of this process. The shape, energy width,
and height of the discontinuities were investigated by the method of the
dispersion relations "{ZhETF, 38, 201, 1960; 39, 112, 1286, 1056, 1960).
The forward scattering cross section, the real part of the gcattering
amplitude To’ and its square magnitude are shown in Fig. 1 as functions

of pion energy. Energy~-dependent deviations from the scattering
amplitude are regarded as perturbations 60 not exceeding 1 mb with an
energy width of A = 5 Mev. Energy discontinuities in ¢ are very sensitive

to di continuities in the total nt and ©~ interaction cross sections.

'l Card /5 2.‘
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o 5/056/62/043/003/047/C63
Threshold singularlties in... , : B108/B102

U
Perturbations of he type éo(m) = aka - wt cause discontinuities in the

real part of the scattering amplitude which amount at threshold energy ey
to about four times those caused by perturbation}s of the type 6d(w)

= bk(w - wt)?. There are 3 figures.

_ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint
Institute of Nuclear Research)

SP#MITTED; :Ap4ii 11,1962
Ly

2ok
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g 5/056/62/043/004/031/061
2y Lo B106/B102 \//

AUTHOR: Lapidus, L. I.

TITLE: Scattering of gamma quanta and polarizability of nuclei
and nucleons ‘

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43,

no. 4(10), 1962, 1358-1351

PEYP: The magnetic polarizebility of nuclei, determined with the aid of
the dispersion relations for the gamma scattering amplitudes, is found to
be considerably smaller then the electrical polarizability. This is due to
the role played by the'magnetic transitions during photonuclear processes,
which, however, is less significant in heavy nuclei. Considering the
quadratic frequency term in the expansion of the real part of the emplitude
R2" and considering the dispersion relations for R1+R2 as well as for 111-112,
one obtains for the polarizabilities of the proton
@
2 82 12 v 12, Ay 12
(Xm 2 g ‘92 (|m1l + 2‘;53[ + B.Lnizf

Card 1/2 Ty
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Seattering of 8amma quanta gpg

B1c8/310
® . .
=2(4 .02 202 s 1202 1.
ay == 52 (Iu1] + 242,1° 4 3'u2‘ - 6‘m2! )
Vt 7
The amplitudeg of magnetic (electrical) absorption in the expressions for }
the electrica] (magnetic) polaruabilitics are n
whole terp positive,

Tesonance b-state,

ASSOCIATION. Ob"yedinennyy institut
Institute of

SUBLITTED: April 11, 1962
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LAPIDUS L. I

Interpretation of an experiment involving high-snergy
neutrinos, Zhur. eksp. i teor, fiz. 44 no.2:755-758 F 163,

(MIRA 16:7)

1. Ob"yedinennyy inptitut yadernykh issledovaniy.
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3/056/63/044/004/051/044
B102/B186

Effect of 1nelastm processes nn electron-poaitron and
‘vleotron-electron scatterlng S

: krted 'by ‘soms inelaat:c processes usually not covered |
rodynamcs ‘of : electrons and’ quanta on the real part of elastic | -

cal 1nglamp11tudes are conszdered.v Since - there are no empirical data,

se effects are estimated in. s:mgle-photon approximation., With the help :

vg :di :‘rela..ions the followmg results are. obtaineds . For :

\t kackoc M”A» @
‘9«. R

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928610010-4"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R000928610010 4

EDERLT R P CHECT AR

B T LRI AT

1"5/05 63/044/004/031/044
-N31oz B186

.0
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o—1) +<yo—x)'f-arciécuo41)'l-]——} mw>T (19
+U;%)ﬁ—w w1+u—whug%nm%<h

1= (=

1%d+w“i
2 (i+y.)"'—-i L ,
he: ej‘fect of .melastlc proceases, 1ncluding the production of i

'(zo)

3 électrodynamlcs. e

".Ob"'yedinennyy institut yadernyhh isaledovaniy (Joint Institute ':
uclear Research) Tk L
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LAPIDUS, L.I., doktor fizlko-matemat.nauk

Physics of weak interactions and the neutrinos. Priroda 52
nngSS-B 163, (MIRA 16:6)

1. Gb"yedinennyy institut yadernykh issledovaniy, Dubna,
(Pontecorvo, Bruno, 1913-) (Neutrinos)
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Ganma-quants re-~ /

: on:Tow T “Ph :
d-techniques of low temperaiures; proceedings of the conference. Prague,
se-of ‘the Czechosl. Academy of Sciences, 196k, 232-236
C.TAGS: hydrogen atom reaction, particle sccelerator target, pion seattering,
uclear scattering, proton scattering, electron scattering .
RAC ne-author reviews briefly the new possibdilities that the use of
2larized-hydrogen targets uncovers for experimentation with elementary particles, ,, .
-especially at high energies. An important role in the theory and investigation of ' =
polarization-effects in scattering processes and nmuclear reactions is played by
rigorous equations that extend the well imown detailed-balance relstions to include
. interactions with a significant spin dependence. The author therefore shows by
_:means of s simple example how kmowledge of the sign of the polarization makes it
‘possibic to determine the parity of strange particles on the basis of exact sym-
‘metry relations only. In particular, at the high energies made possible by modern
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7
accelerators,“in vhich.the hyperon polarization is quite large, polarized targets
geful for quantitative investigations of strong interactions of nueleons,
1pps K- mesons:and y quanta, since they make possible relstively siwple experi-
i mental techniques. Schemes ars outlined for experiments on plon-nucleon scattering,
nucleon-nuclecn scattering, scattering of 7 quanta by protons {and uuelei), and
’ ring of high-energy electrons by protons. It is concluded on the basis of the
ady ‘obtained results that the use of polarized hydrogen targets can serve as
‘a-poverful research tool for modern laboratories, becsuse it provides dsta hitherto
obtainsble only through very complizcated experiments. "Practically the whole of
i the report is the result of discussions with §. M, Bieln'kiy and R_ﬂ-_m, to
whom I am éseply indebted." Orig, ert. has: 6 formulas, 755 ey

.:ASSOCIATION' Ob"yedinenm institut yn.dermrkh iasledova.niy {Joint Institute of
clear Research) h\{,é
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5155-66 - m(m)/r m—. EE el

: "AP6000227 _:_ SOURCE CODE- Un/0056/65/ou9/005/1653/1663 E
Loptdus, L. I.,  Ryndin, R. M. 6“‘0’ N
P 6. BE

TI’.PLE_ Double NN scattering with a- polarized beam and a polarized
target T >

POUPCE. Zhurnal eksperimental'noy i teoreticheskoy fiziki v. 49,
no. 5, 1965, 1653 1663 N , o

TOPIC TAGS. nuclear scattering, scattering matrix, scattering cross ;
section light polarization, particle beam . : ':

ABSTRACT' 'I'he article discusses possible experiments -involving the
rmeasurement of nucleon polarization arising asa result of scattering:
of .a-polarized beam by a polarized target. ‘Measurement of such com-
licated polarization characteristics should help eliminate the ab~-

; 'iguities still remaining ‘dAn phase-shift analysis dnd make 1t possib_e
i ‘to:determine for the: first time the components ot the third-rank
.polarization tensor. The structure of this tensor 18 analyzed and

. ;2;_ b e e e
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AGC NR: AP6000227 S B T &
expressions are presented for its components and for the differentlal

reross section for the scattering of ‘an unpolarized beam by an un-
{polarized target.  The polarization correlation is considered for y
“{the case of scattering of a polarized beam by an unpolarized target, ;-
Lor an unpolarized -beam by a polarized target. The relations- between |
the ‘measured and calculated quantities are ‘derived, and the question |
Qﬁgrgconstruétiqniof~the:scattering-matrix;discussed; Authors are :
grateful to F. Iegar and-Z. Yanout for calculating the plots in the
figure, &nd to Yu. M. Kazarinov and Ya. A. Smorodinskiy for useful

of the questions considered in the article. Orig. art.

nd -55 formulas. .o _

28Jun65/ ORIG REF: 006/ OTH REF: 011
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‘scattering, ‘proton polarization,

;- nucleon’ saattering, meson scattering, photoproduction, pl meson,

review the possible apphcatxons of polanzed proton argets in
; gy physics. “The possible additional data that can be extracted from such experi-
'ment are‘described, with emphasis on the possibility of reconstituting the elements of
the scattering matrices of various elementary particle scattering processes. The analysis
. is based only on the general requirements of invariance under space rotation or reflection

; a.nd under tite reversal. The main theorems used in the study of polarization pheromens
in strong intersaction are deduced on the basis of these invariance requirements. The
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headmgs are: 1. Introduction. 2. The "polarmatxon-asymmetry" relation in the
ase of polarization perpendicular to the reaction plane. The Bohr rule. 3. Symmetry
p_ginqxples and limitations on the form of the reaction amplitude. 4. Spin density matrix.

9 ion and kKaon phéfopro ction. 10. a erin of gamma. quanta and electrons by

nucleons. . Orig. art. has; 4 ficures, 265 formulas, and 2 tables,

- ENCI: 00

OTHER: 057
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ACC NR: AP7011379 . SOURCE CODE3 ux/0367/66/ooa/oos/1063/1066 :
AUTHOR: Bilen'kly, Se Me == Bilenky, S. M.} Lagldus. Ly o da? Ryndin, Re Me3

Shekhter, L. Sh.

ORG: Jolnt Institute for Muclear Research (Ob"yedinennyy {nstitut yadornykh
{ssledovaniy)

TITLE: Isospin conservation and polarization effects
SOURCE: Yadernaya fipika, V. 4y NOe 3y 1966, 1063-1066

TOr1C TAGS: electron spin, strong nuclear interaction, particle -
interaction

SUB CODE: 20

ABSTRACT:  The reactions a +a'— b+ b! are treated, where the particles

a and a' (or b and b') belong to the seme jsotopic multiplet, and ths total —
‘;sotopic spin of the final (or initial) particles may take only one veluees .
Relationships have been obtained between polarization characteristics of such

reactions at the angles Qandsr - 0 ( 5 is the c.m.3. angle). These rela-

tionships are based only on isotopic invariance and invariance under rota-

tions and reflections. Their experimental verification, would be & detailed

test of the isotopic invariance of strong interactionse

e P e
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PP

ACC NR: AP7011379

Two of the authors (Bilen'kiy and Lapidus) thank G. M. Osetinskiy for
useful discussion of the qiestions considered here. Orlg. art. has: 24
formulas. [_B_ased on authors' Eng. Absg @’IS: 40 39_5?
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- tmmis. L.S. {Dnepropetrovek)

Similitude conlitions in model testing teking into account the
Stroi, mekhe. i rasch, sooY..2 1no.6328-29 '60,

creep of mterisln.r trols ( 3i12)

(Models and modelmeking) (Creep of materials)
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' sevolod Clebovich, doktor tekhn, nauk, prof.; KSENOFONTOV,
BER_BZANTiIi’gLsm :ILgrenovich, kax,xd. tekhn. nauk, dots.; PLATONOV, Yevgenly
Vledimirovich, prof.; SIDOROV, Nikolay Nikolayevich, kand. tekhn,
nauk, dots.; YAROSHENKO, Vsevolod Aleksandrovich, kand, tekhn.nan];, -
dots,; GOL'DSHTEYN, M.N., doktor tekim, nauk, prof., retsenzent; ) .
TERLETSKIY, V.P., inzh., retsenzent; LAPIDUS, L.S.y-inzh., retaenzenf:, B
ZHEREBTSOV, I.V., inzh., retsenzent; GLOTOV, N.M., inzh,, retsenzent;
SILIN, K.S.’ iﬁph. ,I‘Btsenzent; SURODM, V.P., inZh.’ redo; KHITROV’
Pvo, tekhn, red, '

Soil mechanics and foundation en_gineerin ] Mekhanika gruntov, osno-
w[ragiia i fundamenty. Moskva, Vses. iz.datsi'sko-poligr:_.rob“edinenie M-va
putei soobshcheniia, 1961. 339 p. o7 (MIRA 14:8) -

(Soil mechanics) " (Foundations) -
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<IAPIDUS, L.S. (Dnepropetrovsk)

Calculating the heaving of the earth's surface caused by underground
workings, Osn., fund. i mekh, grun. 3 no.1:20-22 %61, (MIRA 14:3)
(Sot1 mechanics) (Underground scnstruction
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LAPIDUS, L. S,; SHADUNTS, K, Sh,

Using piles for protecting the slopes of loose rock £111s,
Vop geotekh no, 5:48-55 162, _ (MIRA 17:5)
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GOL'DSHTEYN, M, N.; TUROVSKAYA, A, Ya., LAPIDUS, L. S.

Investigation of mudflows, Vop geotekh mno, 5:3-23 162,
‘ (MIRA 17:5)
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GOL'DSHTEYN, M.N., prof,; ZHEREBTSOV, I.V.; TOL'SKAYA, S.Ye.; FRISHMAN, M.A.;
LEVANKOV, I.S.; ROZENBERG, A.M.; BELASHOV, D.A.; TSERKOVNITSKAYA, £.I.;
LAPIDUS, L .S.; YAKOVLEV, B.V.; GUBENKO, Ye.N.; VICHEREVIK, A.Ye., red.

[Preventing the deformation of tracks and structures overlaying
mine workings.] Preduprezhdenie deformatsii puti i sooruzhenii nad
shakhtnymi podrabotkami. Moskva. Transport, 1964. 65p. {Voprosy
geotekhniki, no.8) (MIRA 18:2)
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Caliculating the shifting of the ezrthls surface caussd i
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ACC NR: ARB0214090 SQURCE CODE: UR/0299/65/OOO/016/6004[9004

AUTHOR: Lapidus, L, Ya.; Dorokhov, L, M, 2

: : Z .
TITLE: Effect of nitrogen and phosphorus on the photosynthetlc
potential in plants with a varied water supply

SOURCE: Ref, zh, Biologiya, Abs, 16G20

REF SOURCE: Tr,., l-y Resp. nauchn, konferentsii fiziologov 1 bio-
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ABSTRACT: A study was made of the development of the asslmilating
surface (A), the chlorophyll content (Ch), the daily rate of photo-
synthesis (Ph) and breathing (B) and the water content in the leaves
of summer barley grown in sandy cultures on Helriegel mixtures with
varied additions of N and P in doses from 0.1 to 3 under normal or

- insufficient water supply. An-increase in N and P dosages decreased
the negative effect of a water~supply shortage on the development of
A. At the same time, N induced a decrease, and P an'. increase in Ch
content, especially in the dehydration of the leaves, With a con-
siderable dehydratlion of the leaves, P eliminated the Ph and D
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