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JIPYTOL PACCEAHUE X-E3CHOB HA AIPE 4?*8 B TEOPUU
KO EKCHOX 1OMEHTOB B OBIACTY SHEFT'UH 20 + I00 I'SB,

llonyvyenu ApugdepeHuuaAbHHe COYEHHUA NPOLUECCOB YNpyroro pac—
ceinuA K-Me30HOB Ha fape l{e Anf 2Hepruit Haneranme?® yacTi-
ux B 30 u 5U I'sB, monHOE ccucHue B uHTEpBaize oT I0U %o I0® I'ss
W Zugyje PelitiiaIbHOEC COYeHNe Nnpu QUKCUPOBAHHOE nepezave {t( =
= U,ZI(PaB/c)‘ B 33BUCUMOCTH OT 2HeprMu B uHrepsane I0+I00 I'ss,
Pacyer BHNONHEH B 2iKOHANBHOK H KBa3uditkoHaNbBHOY MOZenAX Teo=
PUKM KOMNIGKCHHX LOMEHTOB,. I[IOKa3aHO, 4YTO 3PPeKIN HEYNDyToil axpa=

HUPOBKK OUYEGHB CYWECCTBCHHH
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THE ELASTIC SCATTERING OP K-MiSONS ON
THE YHe NUCLEUS IN THE COMPLEX MOMEN~
TA THEORY FOR THE ENERGY REGION

(20 = 100) GeV

The differential cross-sections of the Kimesons elastic
scattering on the 4He nucleus for energies of incident particle
30 and 50 GeV, total cross section in the energy region(10+103)
GeV and the differential cross-section at the fixed transfer
momentum /t/ = 0,21(GeV/c)2 depending of energy in the region
(10 + 100)GeV are obtained. The calculation is made in eikonal
and quasieikonal models of the complex momenta theory. It is

shown, that the inelastic screening effects are very important.
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The use of the 4He nucleus instead of the nucleon as a

target in the complex angular momente theory has a number of

advantages. The first one is that quantum numbers of the 4He
P ~

nucleus (J7:0",1% 0O

of Regge-pole trasjectories which must be used for the correct

* ) allow us reduce the number of types

description of the collisivn process, For example, in the pro-
cess of ¥’ -meson phptoproduction on the 4He nucleus only
the G -~trajsctory contributes to the-pole approximation[1],
and for the .correct description of rescatterings on the same
nucleon{zl and on the different nucleons[B] it is erough to
take into account a;so only the P—trajectory} the processes
of the elastic scattering of the J -meson and of the photo-
production of the j;-meson on the *He nucleus may be desci-
bed by use of only P-and P'-traJectories[4] .

fhe second advantage is that differential cross-gections
in the region of rather small transfer momenta (/t/~0£0,3
(ggz))z) change much more repidly than in the case, when the

target is a nucleon. For example, in the case of I -meson

}"’,':5"_‘,',;;,-/,{,';;;5_1’, s e



elastic scattering on the 4He nucleus[4] the differential cross”
saction changes in the above mentioned region of transfe; mo-
menta by six orders. This circumstance opens the possibility

of the much more precise determination of parameters of dif -
férent models of the complex anguler momenta theory because the
differential cross-sections becone véry sengitive to their
values,

The third advantage is that the investigation of high
energy collisions with the 4He nucleus mekes it possible to
determine the value of the so-called inelastic screeningis] .
As was shown in the preceeding paper[4] the comparison of ei-
konal and quasieikonal[7] models of the complex angular momen-
ta theory gives strongly different behaviours of differential
cross-sections for the I -meson elastic scattering on the 4He
nucleus.

In this peper we present the results of the calculation
of differential and total cross-sections in the framework of
both above mentione&;ﬁzdels for the elastic scattering of char-

ged K-mesons on the 4He nucleus in the energy region(20 = 100)

GeV (in the lsboratory system),

2, Main Assumptions and Formulase

for the Calculation

We shall calculate amplitudes of procosseg

K*+ “He — K* + “He (*)

.




in the framework of Glauber expansion taking into account coef-
ficients of the inelastic secreening (or, speaking otherwise,
"shower enhancement" coefficients). In general, this coeffici-
ents may be weakly dependent on s and t, but we shall neglect

these dependences, because we confine ourselves to ine resion

20Gev<E, <1006ev ,  Os[tiz03({8)" (#%)
Our main eim is to obtain the value of the inelastic
screesning effect and therefore we make simplest assumptions
about the nuclear formfactor and spin siructure of the K -
meson-nucleon scattering amplitude:
i) the nuclear formfactor is described by the simple ex~

ponental function of - t R2, where R is the radius of 4He nuc-

leus;

ii) Spin-flip terms in the K-meson~nucleon amplitude are
neglected, because in the elastic scattering on the nucleus
jouble spin-flip terms contribute. Both of these assumptions
are fully asplicable in the region (*¥*),

Amplitudes of processes (*) are of the form

4
M. =5 N (1)
K""He ko1 X
where
M - L., 1. Ba'R®
M1 L'Q‘P'\ 16 )MKrN(\—I,C.c'), (2)
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HerevWKgN{q.C,c‘) are amplitudes of the elastic scattering

RS [ P}
o0 = -~ mesons on & nucleon, Mkf-N(q'C'C );Mé‘-ﬂ (q,C,C‘) +

i ® gy, MP (qiec’) e

PO KN

that part of the amplitude, which is described only by ' 1:all
the possible pomeron exchanges, and lﬂlfz(q’1,1) is the re-
mainder of the emplitude, to which congribute the resonance
trajectories; C, C' are "shower enhancement” coefficients,

R a 1,31 (8] is the radius of %He nucleus. According to the
assum,.tions of Ref,/7/ we neglect in the "resonance” part of
the amplitude the contribution of showers. In eqs (1) - (5) 1t
is essumed the normalization of amplitudes used in Ref./7/. If
showers are absent at all and we deal only with elastic re -
scatterings both on the same nucleon and on the different nuc-~
leons, then C = ¢' = 1 everywhere, and we obtain the eikonal
model of the complex angular momenta theory. If we want to take
into account the existence of showers with comparatively smsll
masses, then following the Ref./7/ consideration we assume
that C and C' are different constants nonequal to the unity.

So we obtain the quasieikonal model of the complex aagular mo-
menta theory, applied to proéesses (*). Here we have assumed,
that inelastic screening effects in nuclei, predicted by V.N,.
Gribov[S], may be described“by "shower ernhancement" coefficients
of the quasieikonal modeliT;, In general, this aasumption neads
in the experimental verification, But for the elastic scat -
tering of K-mesons cn the nucleus this assumption is plausible,

because as it follows from the calculaticn made in the paper

-
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/9/, the main pert of the shower coefficient is determined by
the ghower in the vertex of the K-meson-pomeron interaction,
A8 ig well known, the elastic scattering of the K-meson on Lhe
nucleon in Regge-pole theory is described by means of P - P'-
o -, P and A2 - trajectories. But if we want to describe
the elagtic scattering of the K - meson on the 4He nucleus in
the pole approximetion, we take into account only P - P' = and
& ~trajectories, This follows from the properties of 4He
nucleus (UP= o*'1% O+), A, - and P =~ trajectories might con-
tribute only to terms including even number of resonance ex-
changes, But in the energy region (20 - 100) GeV the contri -
bution of such terms is small, Therelore, we are allowed to
assume, that A, - and P —trajectoriés do not contribute to

the processes (*) at all. Now we can write down the expres ~

sions for L(” (q,C,C") and M(E) (qy151).
KEN

They are of the fornm
(el

M ( 1:.:'):
KIN ' Kot 9%
oo |, . KA rtK-2 p
a5 DL 2EET Tep (- TR ) (6)
= pexp(-heqfri ) PEPRENE
ke ‘ p
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K°N K=1
K-4

X e TP

AU R -

I/ (8)
g KLl gy

% __x_-{__fi/[ T\P_ .\(AJ . '\'

(K-t
b Ay

~ are regidues of P - F' ~ and & - trajectories
ZP‘ L’P"ZU . d
respectively. Substituting eqs. (6) - (&) into eqs. (1)-(5)
and integrating them over q',q'',q''' we obtain final forinu-
lae, which were used in the numerical calculations and are not

presented here, because they are too cumbersome.

3, Resultg of the Numerical Calculations

Now we present and discﬁss reszults of the numerical cal-
culations. There were calculated differential cross-sections
for two energies Elab=30'and 50 GeV, total cross-sections in
the energy region (10 = 103) GeV and differential cross-sec -
tions at fixed /t/= T = 0,21 (gg-‘_:)g in the energy range
(10 = 100) GeV. The calculations were made both for eikonal
and quasieikonal models of the Regge-Pole theory. Parameters
of the quasieikonal model are taken from paper[7].Parameters

of the eikonal moﬁel are taken from paper[1°]. Differential

%=




cross-sections for both energies show considerable difference
between eikonal (dashed lines) and quasieikonal (solid lines)
models (Figs.1,2). Dips of differential cross-sections are at

2 . . s
for quasiei-

0,33 (ggl)z for eikonal model and at 0,27 (gfz)
konal model., To make the value of descripancy between the mo-

dels more visual, we have calculated and plotted total cross-

sections and differential cross-sections at fixed t(lFigs.3,4).
Total cross-sections differ only about 5 = 10%. The differen-
tial eross-sections at T = 0,21(GeV/c)2 differ much more,being
in the quasieikonal model nearly two times less than those in
the eikonal model. At larger transfer momenta the difference
becomes still more. Summing up the results we can say, that the
inelastic screening may be very big and iEs experimental study

already at Serpukhov energies will be of great interest,

-10-




Pigure Captions

Pig. 1. Differential cross~sections of the (a) K~ ~ and (b)
K*- meson elastic scatterings on the 4He nucleus at
the energy E;,, = 30 GeV in the eikonal (dashed line)

and quasieikonal (solid line) models,

#ig. 2. Differential cross-sections of the (a) K = and (b)
K*-meson elastic scatterings on the 4He nucleus at
the energy By,,= 50 GeV in the eikonal (dashed line}

and quasieikonsl (solid line) models.,

#ig. 3. Total cross-sections of (a) K %le and {b) x*4ie in the
cikonal (dashed line) and quasieikonal (solid line)
models,

fig.4. virlerential cross-sections of the () K™~ and (b)

X*-meson elastic scatterings at fizxed T = [t] =
O,21(Ge¥/c)2 as a function of the energy in eikonal

(dashed line) and quasieikonal (solid line) models.
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