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Introduction

@ In the experiments performed at Jefferson Laboratory,
MAMI, BNL, MIT on meson- nucleon, nucleon—hyperon,
hyperon—hyperon reactions very rich data are
accumulated.

@ To describe the existing data, the coupling constants of
pseudoscalar and vector mesons with baryons are needed

@ These coupling constants belong to the low energy sector
of QCD, so for calculation of them some non-perturbative
methods are needed.

@ QCD sum rules

@ importance of the approach used: all coupling constants
are described by only one universal function for ODV, ODP
and DDP even if SU(3); symmetry breaking effects are
switched into the game. However, all OOV and OOB’“‘";”(DT
couplings are stated interms of three functions. R e
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Introduction

n = A= { (087 Ca)1sa5 — (63" Caf)sas + 405" Cs03)as
~ AlagTCrsaB)as | |

me = K= {(QF7C,08)05 + (357 C,a8)a5 + (37 Crsaf)as | -

where a, b, ¢ are the color indices, § is an arbitrary parameter,
C is the charge conjugation operator.
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Introduction

@ except the A current, all octet and decuplet currents can be
obtained from ¥° and X*° currents with the help of
appropriate replacements among quark flavors.

@ The following relations between the currents of the A and
¥ are also obtained

2= (d = s)+ 1= = —V3",
207 (U= s) +n> = V3. 1)
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Introduction
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Introduction

A" |01 |02 | a3
¥0 | \/2/3|u|d|s
> | /1/3|u|u s
¥~ |/1/3|d | d|s
ATt 1/3 |u|u|u
At | /1/3|u |u |d
A° |\/1/3|d |d |u
A~ | 1/3 |d|d|d
=0 1/3|s|s |u
= | /1/3|s |s |d
Q- 1/3 |s|s|s
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vector mesons-octet-octet baryons

Sum rules for the coupling constants of baryon-baryon-meson - h )
vector mesons- decuplet—octet baryons

Outline

e Sum rules for the coupling constants of baryon-baryon-meson
@ vector mesons-octet-octet baryons
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson M

vector mesons- decuplet—octet baryons

In SU(3); symmetry, coupling constants of all vector mesons
with baryons in terms of two constants F and D:

Legw = V2FTB[V,B]+ V2D TrB{V,B}

1 _
- —(F+D)r(BB)TrV , 2
ﬁ( )Tr(BB) )
and we assume ideal mixing of the octet and singlet isosinglets
giving observable p° and w mesons. Ideal mixing corresponds
to the mixing angle § = cos™* /2/3 = 35.3%, which is very
close to the experimental value § = 37.5°.
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson M

vector mesons- decuplet—octet baryons

The coefficient of the last term is chosen to eliminate the

coupling of the nucleon to the pure Ss state ¢. B and V are the
octet baryons and octet vector mesons:

150, 1 +
ﬁZ + \/é/\ PN p
BS b 320+ =N n : (3)
=— =0 L/\
- - NG
lpo + sz p+ K *+
VE‘ = p- —%p? + %w K *0 . 4)
K *— K*O Qb
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

Instead of the F and D as independent parameters, one can
also choose to work with the coupling gp*ppo and the ratio

a = F/(F + D). In terms of these parameters, F = agP~P?’,

D = (1 — a)gP~P*". Note also that, There are two pairs of F
and D values; one for the electric type and one for the magnetic
type couplings.
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

@ To construct LCSR for the vector meson—baryon strong
coupling constants, the following correlation function is
considered:

e i [[ate® (v(@)|T {1e, 07,0} [0) . ®)

@ The correlation function can be calculated in terms the
hadrons, as well as in the deep Euclidean region
p? — —oo, in terms of the quark and gluon degrees of
freedom. Using the operator product expansion (OPE) the
corresponding sum rules are obtained by equating both
representations through the dispersion relations.
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

@ phenomenological part: insert a complete set of
intermediate states with the same quantum numbers as
the current operators 7g.

0 B
nB—B2Y (p2 pg) = < ‘77822‘ 2(2p2)> (B2(p2)V(a)| B1(p1))
p; —m;
B s, |0
( 1(21) !77821\ ) .. , (6)
pl - ml
p1 = p2 +q, - -- represents the contributions of the higher

states and the continuum.
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson M

vector mesons- decuplet—octet baryons

@ The matrix elements
(0 |ng,| Bi(pi)) = Xgu(pi) , (7)
(B2(p2)V(a) | B1(p1)) = u(p2) [f1v,. —fZWUWqV

u(pl)gu ’ (8)
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson M

vector mesons- decuplet—octet baryons

@ phenomenological part of the correlation function:

mP1=82 = nitepeq 4 nfpsp)+ - ©)

where we had setp; = pandp; =p +q.
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

@ Numerous structures in correlation function. Any of these
structures, in principle, can be used in determining the
baryon—meson coupling constants. The structures p£f] and
p(e-p) exhibit better convergence. From the coefficient
functions Mt and M one can extract the values of f; +f;,
and f; respectively.

@ For calculation the theoretical part, from the QCD side,
baryon interpolating currents are needed which you saw in
the previous slides.
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

@ Relations among the invariant functions. In the exact
SU(3)¢ limit all coupling constants of vector mesons with
octet baryons can be related to each other using symmetry
arguments.

@ The main advantage of our approach is that it allows us to
take SU(3); symmetry violating effects into account.

@ Relations between the invariant functions are all structure
independent
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson M

vector mesons- decuplet—octet baryons

o Y0 — ¥0,9 transition, two of the three independent
functions. ¥+ — ¥ *+p0% and ¥~ — ¥~ p° transitions,

M= = g,0uM1(u,d,8) +9,34M5(u, d,8) + gssa(u, d, ) ,(10)

Ju= Z gpﬁqq’mq )

u,d,s

and for the p° meson g,au = —g,34 = 1/V2, 9,55 = 0. The
invariant functions My, M} and I, describe emission of the o°
meson from u, d and s quarks of X°, respectively.
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

¥ 0 is symmetric under the replacement u <+ d, hence
Mi(u,d,s) =My(d,u,s). Two independent functions N (u,d,s)
and Ny (u,d,s). Introduce formal notation,

My(u,d,s) = <Uu (zoio(o> ,
My(u,d,s) = <§s ‘zoi0‘0> , (11)

Replacing d — u in IMy(d, u, s) and using
¥%(d — u) = —v/2X*, we obtain

4My(u,u,s) =2 {Gu [ETE*|0) . (12)
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson M

vector mesons- decuplet—octet baryons

The factor 4 can be explained as follows. 4 ways for emitting
the p° from u quark. In ¥+ there is no d quark,

N == = g g, (Gu |ZHEF|0) + g,ss (35 |ZHEH| 0)
= V2N, (u,u,s) . (13)

Similar arguments, for the X— — X~ p" transition, we get

nE == — 9,44 (dd |Z7£7]0) + 9,56 (3= 57| 0)
= —V2M)(d,d,s) = —v2M,(d,d,s) . (14)
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

@ In the isospin symmetry limit, 1= =="° = _n= =X ¢°
and N=°~° = 0.

@ Couplings of s° meson with proton and neutron: the matrix
elements (Gu [NN|0) and (dd |[NN|0). The matrix
involving interpolating current of the proton can be
obtained from the current of ¥ by the replacements — d,
ie.,

(Gu |pp|0) = (Gu |[ZTE|0) (s — d) = 2My(u,u,d) . (15)
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

In order to obtain (dd |pp|0), My(u,d,s) is needed. In the first
step, making the replacementd — u, we get

My(u,u,s) = (3s|=*tx~|0) , (16)

where the factor 2 in the normalization of the current is
canceled by the two possible ways of contracting the u quarks.
Making the replacement s — d in the second step,

My(u,u,d) = (dd [pp|0) . (17)

nP—re® — pau (UU [PP[0) + 9,54 (dd |pp|0)

= \/Enl(u7u7d)_in2(u7u7d)' (18)
\/E Deparlmamo
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson M

vector mesons- decuplet—octet baryons

Coupling constants of p° meson to the neutron and = baryons,

1

="’ — —_My(d,d,u) — v2M,(d,d,u),
7 2( ) 1( )
=0 =0,0 1
n=—=7 = —_y(s,s,u),
7 2( )
=== = —Ln,s,s,d). (19)

V2

The couplings of p° meson with baryons in terms of two
invariant functions Ny (u,d,s) and N,(u,d,s).
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

Now derive similar relations for the charged p meson. The
matrix element (dd |Z°%°| 0) d quarks from the £° and £°
form the final dd and the other u and s quarks are the
spectators. In the matrix element (tid |[Z7£°| 0), d quark from
¥ 0 and u quark from ¥+ form the state Gd and the other u and
s quarks, similar to the previous case, are the spectators.
Therefore, one can expect that these matrix elements should
be proportional, and indeed, calculations confirm that, i.e.,

=== = (ad [£+5£%)0) = ~v2(dd [=°5°|0)
= —V2My(u,d,s) = —v2M;(d,u,s) . (20)
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

Exchange u <» d , we get

ﬁ<ﬂu ‘Zoio‘ 0> =+2M,(u,d,s) .

=== — (du|z7200) -
(21)

Similar calculations for the = baryons,

NE-= 0" — < ‘E =0 ‘ >: —\/§<Gu ‘EOEO‘O> = My(s,s,u),
v~ (aa o) V(a0 22e) - s
(22)
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson M

vector mesons- decuplet—octet baryons

The correlation functions involving the p and K* mesons

N =% — fzﬂl(u,d,S%
M= =" = V2nj(u.d,s) = —v2M(d,u,s) ,

n= ="K — _ny(d,d,s),
MP—=T K —My(u,u,d),
=Pk — _m,(u,u,s),
== K" = _n,(d,d,s). (23)
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

The correlation functions involving a single A baryon appear
together with correlation functions involving a ¥° baryon. It is
impossible to separate them using only I, and N,. To separate
the correlation functions involving the A and X° baryons, one
more independent function

Ma(u,d,s) = —ME=5 K™ _ —<u§ ‘z—io‘o> . (24)
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

Similar way w, ¢ couplings can be obtained.

@ All possible strong coupling constants of the octet vector
mesons with the octet baryons in terms of three
independent invariant functions without using the flavor
symmetry.

@ The invariant function M3(u,d,s) can be split into
symmetric and antisymmetric parts with respect to the
exchange of d and s quarks as:

M3(u,d,s) =N37"(u,d,s) +N3>"(u,d,s) .

The symmetric part, I'ISyrn can be expressed in terms of Iy
and I, as
1
nyY"(u,d,s My(u,d,s) + My(u,s,d) — My(s,d,u)| .
(u..5) = 7 |M(u.d,5) + M(u,5.d) - Ma(s,d,u)]

@ M3¥™(u,d,s), vanishes in the SU(3); limit, hence omhy );m "
invariant functions M and M are relevant and they e N
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

@ For calculation these three invariant functions. The
correlation functions responsible for the transitions
Y0 5500 50 5 59% and ¥0 — =K*+

@ In deep Euclidean region, —p? — oo, —p3 — oo, the
correlation function can be evaluated using OPE.
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

@ We use the he matrix elements (V (q) |g(x)rq(0)| 0) and
(V(a)|a(x)G..a(0)| 0) Up to twist—4 accuracy.
@ the light quark propagator

. i . ) .
Sql) — —X_ M _ ﬂ(l— 'm—qk> - %m%(dq) (1— Im?qk)

1 X
— i dui ———= G, (ux)o?? — ux# G (ux)yY —5—
gs/o {167r2x2 o () ey

: 2,2
im, —X“A
T:ZGMux)a’”[m( 2 >+2WE]}, @5)
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

Equating both representations of correlation function and
separating coefficients of Lorentz structures p£f) and p(e-p)
and applying Borel transformation to both side of the correlation
functions on the variables p2 and (p + q)? in order to suppress
the contributions of the higher states and continuum , we get
the sum rules for the corresponding vector meson baryon
couplings. For a given transition B; — B,V, once the Borel
transformed and continuum subtracted coefficient functions M
and M1*%2 are obtained, the sum rules for the electric and
magnetic type couplings are obtained as

,  mom
M2 M2 M2iMm2
fl — e M{ M7 M{+mZ I—Ifl
B, B,
f]_ + f2 = —8 Ml M2 Ml +M2 I_If1+f2 Deparm;famo*mik
)\Bl)\BZ Physics " )Eﬁlﬁ]m"l
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vector mesons-octet-octet baryons

Sum rules for the coupling constants of baryon-baryon-meson
piing Y Y vector mesons- decuplet—octet baryons

Outline

e Sum rules for the coupling constants of baryon-baryon-meson

@ vector mesons- decuplet—octet baryons
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson

vector mesons- decuplet—octet baryons

The interaction Lagrangean of DOV in SU(3); symmetry
Lint = geiOID™ NV 4+ hec. (26)

correlation function,

M=oY =i [ e (via) [T {nm(@)}[0) . (27
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

(0]n] O(p2)) (O(p2)V(a)|D(p1)) (D(p1)l7.10)
p5 —m3 pf —mj

(28)

Using the Lorentz invariance, the (O(p2)V (q)|D(py)) is
parametrized in terms of three form factors g4, g, and gs as
follows

(O(P2)V (@)ID(P1)) = T(P2){ G1(Gat — cal) 5 + Gol(P - )0

~ (P @)zals + 03(@ - £)a — 0%a]s JUa(Pr) |
(29)
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson

vector mesons- decuplet—octet baryons

problems
@ Contributions from 1/2 states (0 |n,|1/2(p)) ~ (v, — BPu)
@ Not all Lorentz structures are independent
@ Ordering procedure ~,£E4ps
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson

vector mesons- decuplet—octet baryons

phenomenological part of the correlation function

AoA 1
R T (()pD+q)2] (m3 — p?) [91(ma + ma)es
— G2t1b75(P - €)dy + Y39°bPsE),

+ other structures] . (30)

The structures £pvysq,, APvs(p - €)d, and fpyse, do not contain

contributions from JP = %_ states
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vector mesons-octet-octet baryons

Sum rules for the coupling constants of baryon-baryon-meson
piing Y Y vector mesons- decuplet—octet baryons

Relations among the invariant functions for the structures

Eps,, APs(p - €)a, and fpyse,. The relations between the
invariant functions are structure independent, while their explicit

terms are structure dependent.

@ Steps similar OOV case
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson

vector mesons- decuplet—octet baryons

@ Example AT — pp° transition. AT = ¥*(s — d) and
p=-XT(s—d),

nat—pP — —(gp0uu (Gu |8 0>)(s —d)

~ (gy0ss (85|25 0) ) (s — o)

M (u,u,d) — %I‘Iz(u,u,d). (31)

N8~ VoM. d.u) - M@, dou). (@)

1
= —I_IZ(Sv S, U) 3

V2
= 1 Departme b\ Firik
e — ﬁ |_|2(S, s,d ) . phﬁgix@)nalmnﬁ
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i vector mesons-octet-octet baryons
Sum rules for the coupling constants of baryon-baryon-meson

vector mesons- decuplet—octet baryons

for charged p meson:
A <l]d ‘Z+i*o 0> _ —\/§<ad ‘in*O 0>
= —V2M,(d,u,s). (34)

Making the exchange u <> d in the above expression, we

obtain,
nEO=T 0t <au (z—i*o 0> - f2<au ‘Zoi*o 0>

= V/2M(u,d,s) . (35)
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vector mesons-octet-octet baryons
vector mesons- decuplet—octet baryons

Sum rules for the coupling constants of baryon-baryon-meson

Couplings involving K*, w and ¢ with DO can be obtained in the
similar way
@ The coupling constants of DOV can qualitatively be
understood from a simple diquark+quark picture the
Hermitian conjugate channel, O +V — D. Denote O as
0(Qg102,93) where g0, forms the diquark and gz is a
single quark. In a reaction, for example pp*™ — AT, the
single g3 (in this case d) is the V—absorbing quark, and
therefore, this reaction is described by g, (in our notation
M,). In the reaction np™ — AT, the V—absorbing quark is
from the diquark (here dd), and this reaction is described
by, let us say, M.
@ For the reactions of A decays with the participation of p°,
both functions My and I, contribute. Obviously, only Ny
and I, contribute to the reactions ¥* — ¥ p° and Npo—
=* — =0, respectively. Similar situation take place f@ﬂﬂfc@ il

reactions involving w and ¢ mesons.
T. M. Aliev Baryon-Baryon-Meson Coupling Constants in QCD
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vector mesons- decuplet—octet baryons

Relation between My and I1,
nz(u,d,S) = —nl(S,U,d) — nl(S,d,U) .

Main result. All coupling constants DOV can be written in terms
of only one invariant function without using the SU(3); flavor
symmetry.
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Outline

e Numerical results of the coupling constants
@ vector mesons- octet—octet baryons
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Numerical results of the coupling constants

@ Three parameters: M?, s, /3
® sop = (mg +0.5)?

@ Upper bound of M?2. Higher states+cont.< 1/2 of total
result

@ lower bound of M2 highest order of 1/M? < (1/4) of
highest order of M?
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Numerical results of the coupling constants
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Numerical results of the coupling constants
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Numerical results of the coupling constants

¢ channel General current loffe current OSR
! Result  SU(3); | Result SU(3)

fP7P0 | _25411| —17 | -59+1.3|-64 |25+0.2
fpPe -8.9+15|-10.3 | -8.2+0.4| 96 | 18+8
(=25 | _42421| -43 |-20+02|-16 —
(oM 19407| 15 | -3.0£05|-28 —
(Ao | 19407| 15 |-28+06|-28 —
{200 1 72412| 60 | 85+08| 80 —
{2 | 20406| 15 |-28+06|-2.8 —
oA 51418| 44 | 7.4+08| 83

l . . . . . . —
fr oK 66+1.8| 6.1 | 1.7+04| 23 —
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Numerical results of the coupling constants

vector mesons- octet—octet baryons

vector mesons- decuplet—octet baryons

¢ channel General current loffe current OSR
! Result  SU(3) Result SU(3);
[k 23417 | -24 | -100+18 | -91 | —
f= =M | —5.940.7 | -5.8 —6.2404 | -55 | —
oKl 16+1.0| 17 7.1+1.3 6.4 | —
fAo=K® | _6.040.7| -59 | —6.2402 | -55 | —
fio=K® | _4040.7|-43 | —-15+03 | —-1.6 | —
fA A ~71411|-77 | -4.8+02 | -48 | —
f=°%¢ | _95425(-85 |-135+16 |-113 | —
fAAe ~5.34+15| -3.6 ~-8.0+1.0 | —6.8 | —
¥ | _60408|-6.1 |-025+050| —23 | —
E—

Physies

Table: The values of the electric coupling constants for various
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Numerical results of the coupling constants

vector mesons- octet-octet baryons
vector mesons- decuplet—octet baryons

(i + ) channel General current loffe current QSR
Result  SU(3); Result SU(3);

(f, + )PP 19.742.8| 214 | 22.7+13 | 247 | 21.6+6.€

(fy + fp)PP 145+2.6| 150 | 21.2+12 | 257 |32.4+14.

(f+6)5~=7" | —284+16| —32 | —-024+024| 05 —

(f, + )= =M 13.8+2.7 | 142 | 15.1+0.9 14.0 —

(fL + f)AE 14.3+2.9| 142 | 15.1+0.8 14.0 —

(f+ )= =% | 178422 | -182 | —27.9+1.8 | -25.2 —

(fy + )= =Mo" 14.3+29| 142 | 15.1+0.8 14.0 —

(fy 4+ fo)PAK™ | 229442 | 229 | —27.3+15 |-288 —

(fy + f2)= 0K 3.8+28| 45 |-0.79+0.05| —0.7

T. M. Aliev
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Numerical results of the coupling constants

(i + ) channel General current loffe current 0SR

Result  SU(3); Result SU(3);
(f,+£)""=K" | 3384+4.9| 303 | 413+24 | 349 | —
(fy + )= KT 11.6+2.9 8.7 17.9+1.0 148 | —
(L +6)=2=K" | _246+48|-214 |-292+17 |-247 | —
(fy + )N =K 11.14+26| 87 | 150+10 | 148 | —
(f +H)=EK° | _28+18| —3.2 | 056+004| 05 | —
(fL + fz)’\*’\w 1.640.6 1.8 7.1+05 91 | —
(f, + )= = 228+6.4| 257 | 37.7425 356 | —
(f1 + fz)AHA¢ 19.3+5.0| 18.7 22.0+1.4 235 | —
(f, + )= =@ —354+25| 45 | 0.81+0.05 0.7

Dy e]]arlm ent Fizik
Phya]u )Eulu]nu

Table: The values of the magnetic coupling constants for various ™
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Numerical results of the coupling constants

For the coupling f;: substantial difference for channels.

p— ETK*0, =0 50K*0 ¥~ s nK*~, n— pp~,

=0 - y-K*~, ¥0 — =9k *0 channels for the general case, differ
considerably from the prediction of the loffe current. Especially,
the difference between the predictions of the above—mentioned
currents for the £ — Y% transition is worth mentioning. While
the loffe current predicts f; ~ 0, the general current case
predicts f; ~ —5. The sign of f, for the ¥° — Ap%, ¥+ — Ap™,
transitions differ from those predicted by the loffe current.
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Numerical results of the coupling constants

For the coupling f; + f,: Except the =0 — =0,0, ¥+ — ¥0pt,
Y~ —»nK*, 20 5 =% n - ¥K*0 p » ¥*K*0, A = Aw and
Y0 — ¥ 9 transitions, our predictions for the general current is
in good agreement with the predictions of loffe current.

These discrepancies between the coupling constants obtained
using the general form of the baryon current and the loffe
current can be explained as follows. For many channels the
value g = —1 lies outside the stability region of 3, as a result of
which considerable differences appear between the predictions
of the above—mentioned baryon currents, making the

predictions less reliable.
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Numerical results of the coupling constants

In the Tables, we have also presented in the columns labeled
SU(3)¢. The SU(3); fits central values of F = —3.0 £ 0.5,
D=13+06and F=-42+0.7,D=-27+10forthe
general and loffe current. For the central values, ag = 1.6 and
ag = 0.61, respectively, both of which deviates from VDM
model prediction ag = 1 considerably.

In Table-2, the SU(3); fit value corresponds to 7 = 9.2 + 1.0,
D=124+14and F =127+ 1.8, D =12.2 £+ 1.8 for the
general form of the baryon current and 5 = —1 baryon current,
respectively. For the oy value of the magnetic type coupling,
these predictions yield apy = 0.43 and ayy = 0.85, respectively
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e Numerical results of the coupling constants

@ vector mesons- decuplet—octet baryons
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Numerical results of the coupling constants

vector mesons- octet-octet baryons
vector mesons- decuplet—octet baryons

General current

loffe current

glchannel

Result  SU(3); Result  SU(3);
of ?*' | _56+16| -57 | —7.8405| —7.8
gl e 91429 8 122408| 11
9> =" | _55+15| -57 | -7.2403| -7.8
gr "™ | —1043 | -9.8 |-135+0.7| —135
gA o¥K™ | 131441 | —11.3 | —18.4+1.4| —156
gr FKT | 8o9+25| 8 12+05| 11
of KT | _95427| -8 |-124209| -11

T. M. Aliev

Table: The values of the coupling constant g; for various channe
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Numerical results of the coupling constants

vector mesons- octet-octet baryons

vector mesons- decuplet—octet baryons

General current

loffe current

glchannel

Result  SU(3);| Result  SU(3)
g =K | _1444 | —139 | -18.8+1.4| —19.1
gF 7T’ K" | _86+25| -8 |-11.6+09| —11
g "M | 108+30| 98 14.140.9 | 135
roYte | _51+414| -57 | -6.9+04| -7.8

gz*"az%
1

stoyte
9;

=0 =0
97 ¢

—49+13| -57
8.0+2.8 8
7.1£1.9 8

—6.5+£05| -7.8
11.6+0.7 11
10.9+0.8 11

Table: The values of the coupling constant g, for various chaane
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Numerical results of the coupling constants

vector mesons- octet-octet baryons
vector mesons- decuplet—octet baryons

General current

loffe current

9 channel
2 Result  SU(3); Result  SU(3)
gZZ**%Z*p" —2341 -23 -3.6+0.6| -3.8
g2’ 33+15| 3.2 53+10| 5.4
of =7 | —2241 | —23 | —34405| -38
g —4+17| -39 | —-63+1.2| —6.6
gA —TK™ | _16.446 | —45 |-273+7.3| -76
gF KT 11143 3.2 16.9+35| 54
Tt pR*0
g2 -10.8+4.8| —32 |-17.9+47| —54

T. M. Aliev

Table: The values of the coupling constant g, for various channe
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Numerical results of the coupling constants

vector mesons- octet-octet baryons
vector mesons- decuplet—octet baryons

General current

loffe current

gzchannel

Result  SU(3); | Result  SU(3)
g2 7= | -17.346 | —55 |-27.7+6.0| —9.4
g5 "FKT | —6.3+4.0| —3.2 | -16.143.4| —54
g5 AR 12.4+4.8| 3.9 19.2439| 6.6
gr " oTw —2.0+0.7| —-2.3 | —3.2+0.6| —3.8
g5 = -1.9406| —23 | —3.0+0.4| —-3.8
gr T 44+18| 3.2 7.24+15| 54
g5 =0 4.2+42 3.2 6.7+1.1| 54

T. M. Aliev

Table: The values of the coupling constant g, for various chaane
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Numerical results of the coupling constants

vector mesons- octet-octet baryons
vector mesons- decuplet—octet baryons

General current

loffe current

gchannel

3 Result  SU(3); | Result  SU(3)
g2 »=K" | 33543 | 315 | 31.44+24| 457
g5 TR | 17.3+0.7| 182 16.5+1.4| 26.4
g5 MK | _36.548.2| —22.3 | —4554+1.7 | —32.3
gf oTw 23.9465| 129 | 27.9421| 187
g e 19.1+43| 129 | 23.9+13| 187
z*+_>z+¢

92 —242462| —18.2 | —31.742.1| —26.4
9; 7% | -16.2438| —18.2 | —33.241.7 | —26.4

T. M. Aliev

Table: The values of the coupling constant gs for various chaane
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Numerical results of the coupling constants

vector mesons- octet-octet baryons
vector mesons- decuplet—octet baryons

General current

loffe current

gchannel

3 Result  SU(3); | Result  SU(3)
Tyl

o 31.44+35| 129 27.4+1.8| 187
ggA”PP —3354+3.1| —182 | —-35.2426 | —26.4
g§*°£°ﬂ° 16.2+3.8| 129 27.9+1.6| 187
gr M 36.54+8.5| 223 | 457+26| 323
ga =EKT | 226424 257 19.6+1.9 | 37.3
gr =K | _175423| —18.2 | —17.3+1.8 | —26.4
st pK *0

o 14.6+1.7| 18.2 12.6+2.6 | 26.4

T. M. Aliev

Table: The values of the coupling constant gs for various channe
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vector mesons- octet-octet baryons
vector mesons- decuplet—octet baryons

Numerical results of the coupling constants

@ The coupling constant g;. Good agreement between the
predictions of the general current and the loffe current for
the octet baryons.

@ In the case of the coupling constant g,, there are
considerable discrepancies between the predictions of the
general current and loffe current for the octet baryons for
the ¥*+ — Z0K*+, Q= — =0K*~, A+ — ¥OK*+,

AT - YK, =0 5 AK*9, A~ — ¥K*0 and
=*0 _ ¥TK*~ channels. The characteristic property of all
these channels is that they all involve the K* meson.
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Numerical results of the coupling constants

@ For these channels, the relations among the coupling
constants and invariant functions are also strongly
violated. In the general current case all these
discrepancies can be attributed to not having stable region
for cos 6. For the remaining transitions the results for both
cases are close to each other within the error limits.

@ For the coupling constant gs: The relations between the
coupling constant gz and the invariant function N, are
strongly violated in the channels ¥*~ — Ap—, =0 — =0,0,
as well as in the channels involving ¢ meson. These
discrepancies, as is the case for the g, coupling constant,
can be attributed to the absence of the stability region gs
with respect to the cos . For this reason, for the
above—mentioned transitions, the predictions for the
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Numerical results of the coupling constants
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