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QUARK MODEL

* The hadronic interactions will be described in
the Quark Confinement Model (QCM).

[G.V.Efimov and ML.A. Ivanov, “The Quark Confinement Model of Hadron”,
IOP Publishing, 1993 ]. This model is based on the following assumptions

Lagrangian of the interaction between hadrons and quarks is obtaind
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qaj = (‘f:) -are the quark fields,
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M!- Euclidean fields connected with the fields of physical particles, A and I

are the Gell-Mann and Dirac matrixes, 9 are quark-meson coupling.
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QUARK MODEL

The quark confinement is provided by
nontrivial gluon vacuum background. The
confinement ansatz in the case of one-loop
guark diagrams:
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QUARK MODEL

do, . .
The measure do,, is defined by fv — =62 = a(-z*) +2b(-2z*)
* The confinement function G(z) is independent of quark color and
flavor and represents an entire function decreasing in the Euclidean

region faster then any power of z.

» The choice of G(z) or a(—z?) and b(—z*) is one of the model
assumptions. We use  a(—z?) and b(—z%) inaform

a(u) — ze—uz—ﬂ.Su’

b(u) — 28—u2+0.2u
* The parameters A are
A,=A;=A,= 0460 GeV

A, = 0,508 GeV



QUARK MODEL

dm -The coupling constants for meson-quark
Interaction are defined from so-called
compositeness condition

It IS convenient to use
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MESON-QUARK INTERACTION
CONSTANTS

Pseudo scalar meson constant
39% 1
hM — 2 p— le
am Iy, (mm)

pP— —P

%) = 2K [ ao, 5o (5,5, (R + D)1, ()

HM(PZ) ~Fpp(x,A)

oo 1

X
Fpp(x,z'l)—fdub(u)+4ﬂ2
0 0

X 1-5
dub (—mu) 2

1—u






The main Progeesses wi ith S quarks

Proccesses | Vaiue | QCM | EXp. |‘

K- uv =©< I 0% | 160Mevl57MeV|
QoY =©ww| 9oy 0,0901 | 0,0758
K — Ky <== I gi K],|1 17 Gev-11 2969!/‘1

P P [T T
o —» KK <| 9 oKE | 4,04 | 4,47 |
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L=Ly+L ¢,

Lom = €A, (q¢Qi; v"qf + lyMl), Q = diag(2/3,-1/3,-1/3)
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Lfvff = % Vud Vus - CIOI

0, = (do"s)(u0"u) — (d0"u)(mo"s) Al=1/2
0, = (d0"u)(u0s) + (do's)(uofu) +2(do!s)(dofd) +

+2(d0Ys)(s0}s) Al =1/2
0; = (doju)(u0l's) + (d0is)(uoju)—(do's)(s0s) Al =1/2
0, = (d0%u)(u0ys) + (d0's)(uoju)—(do's)(do!d) Al =3/2
05 = (d0fa%s) ' (q0haq) AI=1/2
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EFFECTIVE LAGRANGIAN
COEFIFICIENTS
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K-> natltl
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Where @, are the contribution of the intermediate axial-vector meson, &p- pseudo scalar meson
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K-> natltl

Decay

BTy, X 1077

Br, x 1077

Br, x 1077

KT >mTeTe™

2,99+ 0,22

Kt >mtutu

2 3

558+ 0,56 | 3,23 = 0,56

1,15+0,12 10,73 £ 0,14

a,=005-1,0; u=09-1,9aGev
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