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We investigate the dynamically generated h; state with spin-parity J” = 17 and a mass around

1790 MeV, arising from the K*K* interaction within the chiral unitary approach. The partial decay widths

into the K;(1270)K and b;(1235)x channels are calculated via a triangular-loop mechanism. In this

mechanism, the /, state couples to K*K*, and final-state interactions between K* and K* proceed through

pseudoscalar-meson exchange, leading to the final states K (or z) and K (1270) [or b,(1235)]. We also
present the invariant-mass distributions of a vector meson and a pseudoscalar meson originating from the
decays of K (1270) or b,(1235), along with the corresponding decay widths. Our results show that these
decay widths are all of the order of a few MeV. We hope that future experiments can test the predictions
presented here, thereby helping to identify this &, state.

DOI: 10.1103/7h3x-hjxg

I. INTRODUCTION

Hadron spectroscopy provides essential insights into the
nonperturbative behavior of the strong interaction. Over the
past decades, the field has advanced significantly, particu-
larly with the observation of numerous new hadronic states
such as the XYZ and P, particles, which have attracted
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broad attention. A central goal of modern hadron spectros-
copy is the identification of exotic configurations—includ-
ing multiquark states, glueballs, and hybrids. These newly
discovered states offer valuable opportunities to address this
challenge.

In this context, the molecular picture has been widely
employed to interpret and predict many of these hadrons,
where exotic states are understood as bound systems of
color-singlet hadrons (for reviews, see, e.g., Refs. [1-12]).
Theoretically, molecular states are often treated as dynami-
cally generated resonances or bound states emerging
from the interactions among their constituent hadrons. A
key approach in this direction is the chiral unitary
theory (ChUT), which has become a useful tool in the
field and has produced many important results (see, e.g.,
Refs. [13-41]).

Published by the American Physical Society
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In Ref. [26], an h; state is dynamically generated by the
interaction between two vector mesons in the K* K* channel
with strangeness = 0, isospin = 0, and spin = 1. Moreover,
the K*K* is the only one channel in this sector. According to
the K*K* nature of this h, state, the near threshold
enhancement in the K*K* mass distribution of the process
J/w = nK*°K*0 measured by the BES Collaboration [42]
was investigated with the contribution of the &, state [43],
which provides further support for the existence of an &,
state with mass around 1830 & 20 MeV and width about
1104+ 10 MeV." Subsequently, Ref. [44] suggests that
this h; state can be searched for via the process
ne/1.(28) — ¢K*K* experimentally.

However, since the mass of this /; state lies very
close to the K*K* mass threshold, its signal becomes
strongly suppressed in the K*K* invariant-mass spectrum.
Moreover, there are no accessible two-pseudoscalar-meson
decay channels [43]. The pseudoscalar-vector channel is
allowed, but these processes involve anomalous couplings,
which are generally considered small due to the higher-
order nature of the anomalous term in the chiral expansion
[45]. It is therefore necessary to search for it in alternative
decay channels. Along this line, we investigate in this work
its decays into K, (1270)K and b, (1235)z channels, where
we consider K;(1270) and b;(1235) as dynamically
generated by the interaction of vector and pseudoscalar
mesons [18].

This article is organized as follows. In the next section,
we present the h; state dynamically generated by the
interaction of two vector mesons in the sector with
strangeness = 0, isospin = 0, and spin = 1, and discuss
its dynamic generation. In Sec. III, we present the relevant
theoretical formalism for the reaction mechanisms of 7; —
K;(1270)K and h, — b;(1235)z, and the numerical
results and discussion are given. Finally, we give a
summary in Sec. V.

II. AN ky STATE DYNAMICALLY GENERATED
FROM THE K*K* INTERACTION

Following Ref. [26], the coupled-channel vector meson-
vector meson scattering can be studied with the hidden
gauge Lagrangians

1
Lyyyy = §g2<[V,u VuW”V”% (1)
Lyyy = i9<(vuayvﬂ - auVﬂV”)VD>’ (2)
where g = Az'[—fv, with My = M, the mass of the p meson,

and f = 93 MeV, the pion decay constant. The () denotes

n that reference, the mass and width of the hl_ state were
evaluated from the module squared of the K*K* — K*K*
scattering amplitude.

K* K* K* K* P K
+ P\p\w =
(@) (b) (©
FIG. 1. The mechanisms of the K*K* meson interaction.

(a) Four-vector-contact term. (b) #(u)-channel vector meson
exchange. (c¢) The effective interaction vertex of K*K* —
K*K* at tree level.

the trace in flavor space. V, stands for the vector nonet,
which is given by

\/Lz(a)_i_pO) er Kt
V= P~ Hl@=p") K. ()
K I_(*O ¢

H

For the K*K* interaction, the dominant mechanisms are
shown in Fig. 1, where the four-vector-contact term [Fig. 1
(2)] and the #(u)-channel vector meson exchange [Fig. 1(b)]
are included. Then, one can get the effective interaction
vertex, which is shown in Fig. 1(c).

The tree-level K*K* — K*K* transition amplitude V in s
wave can be obtained as [26]

v MMy + (2M 4 3M3) MG ] (4M%. — 3s)
4M%M§5M§, ’

(4)

where s is the invariant mass squared of the K*K* system,
and M,, M, M, and M- stand for the mass of p, w, ¢,
and K* meson, respectively.

Then, we can obtain the unitarized 7-matrix of the
K*K* — K*K* scattering in the s wave as follows:

T=(1-VG)'V, (5)

where G is the convoluted loop function to take into
account the width of the K* meson [26,43],

n
G(5) = [ dmidmiA @) AmR)Gs. .. (6)

1 1
A(m?) = =1 , 7
() N m%. + iC(m*)m ™
N = /mi dm*Im : (8)
m? m? —m%. +imI(m?)’
3 (12
r) = T 2 gt — e —m,). ©
p’(my.)
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A(m2, m2, m2
p(m?) = w (10)
2m
where m, = My + 2y and m_ = My — 2I'y. are the
upper and lower limits of the integration, respectively. The
loop function G is given by

d*q 1 1
G(s,m3,m3) =i )
(s, i, m3) (2r)* q* —m? +ie(p —q)* —m3 + ie
(11)
with s = p? the invariant mass square of the hadron pair

with masses of m; and m,. It is convenient to deal with it by
the dimensional regularization method,

mym
122Jr
u

v s—A+v
Zllog—=2 "7
+2s<0g—s+A+u

167°G(s,m?, m3) = a(u) + log

m3
log—5
1

+ log (12)

s+A+v
—s—A+v)’

with A =m} —m?, v=2(s,m? m3), and the Killén
function A(x,y,z) = x> +y* + 722 = 2xy —2yz —2xz. In
addition, p is the scale of dimensional regularization,
and changes in the scale are reabsorbed in the subtraction
constant a(u), so that the results remain scale independent.
In this work, we take ¢ = 1000 MeV, as used in previous
works [26,43].

With this formalism and the former ingredients, one can
easily obtain the K*K* — K*K* scattering matrix 7. Then,
one can also look for poles of the scattering amplitude 7" on
the complex plane of s. The pole s,y on the second
Riemann sheet could be associated with the 4, state. The
real part of | /5,1 is associated with the mass of the state,
and the minus imaginary part of /5., is associated with
one-half of its width.

In Fig. 2, we show the real and imaginary parts of the pole
position of the h; state as a function of the subtraction
constant a(u). With the increase of the subtraction constant
a(u), the mass of h; becomes larger, and its width becomes
broader. Note that, after including the width of K* and K*,
in the range of —2.4 to —1.4 for a(u), one can always find a
pole for the i state with a mass M), = 1790 + 25 MeV,
while its width changes much.

It is worth noting that, in Ref. [43], the mass and width
of the h, state were evaluated from the squared modulus of
the K*K* — K*K* scattering amplitude. The free param-
eter a(u) was determined by fitting to the experimental
K*°K* invariant-mass distributions in the J/y —
nK*°K*0 decay. Owing to the fact that these experimental
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FIG.2. The real (a) and imaginary (b) parts of the pole position
of the K*K* — K*K* scattering amplitude as a function of the
subtraction constant a(u).

data can only be measured above the mass threshold of the
K*°K*0 system, and these data carry large uncertainties,
small absolute values of a(u) were obtained in that
reference. In the present work, we adopt a natural value
(around —2) for a(u), and the mass and width of the &,
state are extracted from the pole of the scattering amplitude
Tk —x g in the complex plane.

In Fig. 3, we present the squared modulus of the K*K*
scattering amplitude in the I = 0, S = 0, and J = 1 sector.
The solid, dashed, and densely dotted curves are obtained
with the subtraction constant a(u) = —1.7, =2.0, and —2.3,
respectively. Relative to the real part of scattering ampli-
tude Tk g+ g+g+ evaluated in the complex plane, the peak
position of coincides with that of the
real part.

Close to the pole position s, the scattering amplitude T
can be parametrized as the spin projection operator, which
projects the vector meson-vector meson pair K* K* into spin
1 with

= _ 12
Txk ok &
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FIG. 3. The squared modulus of the K*K* scattering amplitude
inthe I =0, S =0, and J = 1 sector. The solid, dashed, and
densely dotted curves are obtained with the subtraction constant
a(u) = —1.7, =2.0, and —2.3, respectively.

I k'K

hK*K*

Tk ok = ) (13)
S = Spole

where g g+ is the strong coupling constant of the
dynamically generated h, state to the K*K* channel.
Thus, by determining the residues of the scattering ampli-
tude Tg+g+_ gk at the pole position, one can obtain the
coupling constant g, x«g+, wWhich is complex in general.
In Fig. 4, we show the theoretical results of g, g (in
units of GeV) as a function of a(u). It is found that the

10
9+
8+
7+
6+
> 50
o] 4+
2 st
e 20
w1k
owf— 0+ 91,‘1(‘?'
T P
2k
3+
4+
5 1 1 1 1 1 |
2.4 2.2 2.0 -1.8 -1.6 -1.4

a(u)

FIG. 4. Coupling constant of the dynamically generated h,
state to the K*K* channel as a function of the subtraction
constant a(u).

FIG. 5. Diagrammatic representation of the triangular-loop
mechanism for the 7, — K,(1270)/b,(1235)P, — V /PP, de-
cay. Vg, Py, and P, stand for the vector meson and pseudoscalar
mesons in the final state.

imaginary part of g, x-g+ is small compared with its
real part.

IIL. THE h; — K,(1270)K — K** 'K~
AND h; — b,(1235)z > &(¢)n* = DECAYS

In this section, we study the h; — KK;(1270) and
b (1235) decays within a triangular-loop mechanism,
where the 4, state couples to the K*K* channel, and then
the final-state interactions between K* and K* transition to a
K (or z) and K, (1270) [or b;(1235)] through the exchange
of pseudoscalar mesons. Here, the axial-vector mesons
K(1270) and b,(1235) are viewed as dynamically gen-
erated from the vector meson-pseudoscalar meson inter-
actions in coupled channels [18]. Thus, the produced
K,(1270) and b(1235) resonances then decay into a
vector meson plus a pseudoscalar meson. This decay
mechanism is illustrated in Fig. 5, where V;, Py, and P,
stand for vector mesons and pseudoscalar mesons in the
final state. As for the triangle-loop mechanism, several
examples exist where similar theoretical analyses have
successfully reproduced the experimental data. For exam-
ple, in Ref. [46], the partial decay width of a; (1260) —
a7~ was calculated under the assumption that a; (1260)
is dynamically generated from the coupled-channel pz and
KK* interactions. The resulting #z~ invariant-mass dis-
tributions were found to be consistent with experimental
data [47]. In Ref. [48], treating f(1285) as a dynamically
generated state from KK* interaction, the radiative decay
rates of f,(1285) into the yp, yw, and y¢ channels were
computed by considering the kaon triangle-loop diagrams.
The theoretically obtained radiative decay widths were
found to be in reasonable agreement with the experimental
measurements.

For the K;(1270) state, it has a two-pole structure
in the dynamical generation picture [18,22,49,50].
One state corresponds to the lower pole around
(1195 —i123) MeV, which is referred to as K, (1270),
while the other one around 1280 MeV is called

114013-4
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TABLE 1. The coupling constants (in units of MeV) of the
K7 (1270) and b;(1235) mesons for different channels.
K, (1270)

K*n 72 + 1197
K'm 4747 — i2874
by(1235)

\/i_(K*K—i-K*K) 6172 —i75
2 2087 — i385
or —1869 + i300

K5(1270). The lower one, K; (1270), mainly couples to
the K*z channel. For the K;(1270), it mainly couples to
the K*n channel. Here, we only consider the K;; (1270)
state, since the h; — KK ;(1270) is suppressed due to the
phase space. For the b,(1235) state, its pole position is
(1247 — i28) MeV, and it can decay into wz and ¢rn
channels.

To compute the decay amplitudes of the processes shown
in Fig. 5, we also need the AVP and VPP interactions,
where A, V, and P stand for axial-vector, vector, and
pseudoscalar mesons, respectively. In this work, the effec-
tive interaction for the VPP vertex is written as [25,26]

Lypp = —ig(V,[P,0"P]). (14)
For the AV P vertex, the effective interactions can be
written as [51-55]

TAvp = Javp€a - €y, (15)

where ¢, and ey are the polarization four-vectors of the
axial-vector and vector mesons, respectively. Their explicit
forms can be found in Refs. [56,57]. The coupling constant
gavp can be determined around the pole position of the
dynamically generated axial-vector state as discussed
before for the case of I kT We show those involved
coupling constants in this work in Table I, which are similar
to those obtained in Refs. [18,22].

With the formalism and ingredients outlined above,
we can write down the decay amplitude for h; — AP, —
VPP, depicted in Fig. 5 as

f—C . / d*q t,F?
= C99n,k*k*9av,p,9av P, (271-) q — mK* ¥ ime e
X ! 1
(P—q)? —m% + img- T (q—ky)? —m} + i’

(16)

with

(K*K*)e*(ky) - €(q)

ZP

(kP2 +q—ky)-e(P—qle(ky) -
K3 —m3} + imuTy

6*(kV,)

. (17)

where P, k,, ky ” k, ,and kp, are the four-momenta of the
decay state h;, axial-vector A [=K(1270) or b(1235)],
final vector mesons V, and pseudoscalar mesons P; and
P,, respectively. The g represents the free momentum in
the triangular loop. kV can be obtained by transforming
k’ from the rest frame of V; and P to the center-of-mass
frame of the initial &; state using Lorentz transformation.
In this frame, k/vf = (E/vf |lz§/f| sina cos f3, |I_c'/vf | sin & sin 3,
|I?V ,|cosa), where a and § are the polar and azimuth

angles, respectively. The energy E’Vf and momentum |1_<’/Vf|
is obtained in the center-of-mass frame of the decaying

particle A as

2 2 2
my +my —mp
/o f ! _ /2
v, = M, kv |=1/EV mvf (18)

The spin projection operator P()(K*K*) in Eq. (17) is

written as

PUK*K") = S [e(K )e;(K*) = e;(K")e; (K*)]. (19)

N[ =

To account for the off-shell effects of the exchanged
pseudoscalar meson, a form factor F is introduced
[25,26,58-61],

F= A7 —m, (20)
A2 (E - M, J2)?
t ( A hl/)
M2 _|_m2_m2
E,=—0 4 P (21)

2M,,

[Kal = \/ EZ = m3, (22)

where M), is the mass of the dynamically generated i,
meson, and E4 is the energy of dynamically generated low
axial-vector meson A. A cutoff parameter A, is also
included, and we will discuss it later.

The coefficient C in Eq. (16) is an isospin factor, which
can be obtained with the following relations [62—-64]:

- 1 -
KK )00 = =5 (K K) +[K0K0). - (23)
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_ 1, -
|K*K +cc.)(109) = 3 (|K*°K®) — |K*~K~)

—|K*TK™) + |K*OKO)), (24)

1 *— * —
E(IK K%) +|KK7)).  (25)

|K*I_< + CC.>(1’_1) = —

_ 1
|K*K + CC.>(1’1) = 7§(|K*OK+> + |K*0K*+>)7 (26)

1 2
Km) gy = 5 K0 - \@K%—» 27)

|K* %% \/7|K*Oﬂ.+ __|K*+ 0> (28)

K)oy = |K*+n), (29)
K)oy = |Kn). (30)
om) oy = —loxt), o) = lor). (1)
om) = on), (32)
n)y = —lgat).  dmae = ). (33)
7)1 1) = ). (34)

where (-,-) presents (/,1.), where I and I_ are the total
isospin and its third component.

The obtained values of the factor C are shown in Table II.
The corresponding decay processes of i} — K| (1270)K~ —
K**7°K~ and h; - b} (1235)7~ > w(¢)nn~ are pre-
sented in Figs. 6 and 7, respectively.

Then, we can obtain the invariant-mass distribution of Vf
and P, for the h; - AP, — VPP, decay as

TABLE II.  Coefficients C for h; — AP, — VPP, decays.
hy = K (1270)K~ - K** 2K~
P, A v, P P, C
K* K~ ¢ K{(1270) K 2 Kk 1
K+ Kk~ 2% K{(1270) K" 2 K= -}
K° K 7z K{(1270) K 2% K- -1
hy = b (1235)n~ > wrtn~
K+t K~ K° by (1235) 0] AN i
K K K™ bj(1235) w VAR !
hy — b (1235)7~ — ¢n'n~
I_("Jr K*= K%  b{(1235) ¢ AN i
K0 K K- b[(1235) ¢ vt a 3

K+

K+

(b)
FIG. 6. Diagrammatic representation of the decay mechanisms

h; — KT(1270)K_ — K**t7°K~ through the (a) K** — K*~ —
n/x° and (b) K*© — K*0 — 7~ triangle loops.

w/¢

w/¢

(b)

FIG. 7. Diagrammatic representation of the decay mechanisms
hy — b{(1235)7~ - w(¢p)x* 7~ through the (a) K*" — K*~ —
K% and (b) K*° — K*0 — K~ triangle loops.

‘ﬂ—‘h1—>AP2—>VfP1P2 _ / (d'Q |kA||ka| 1 (35)

dMV‘[Pl 27[ 4 8M2

pol

114013-6
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where we average and sum the spin polarizations of /; and
V ;. Here, Qs the solid angle in the rest frame of V; and P,
and the differential solid angle is given by dQ2 = sin adadp.
The partial decay width of h;y — AP, — VPP, can be
also obtained by [65]

my+20,
Lysapysv,pip, = / My p,
my—=2Iy
dly,~ap,~v,p P, ’ (36)
dMy p,
where m, and I’y are the mass and width of the dynamically
generated axial-vector A mesons, respectively. Here, we
take mKl(127()) = 1195, FK|(1270) = 246, mb](1235) = 1247,
and Fb](1235) =56 MeV.

To calculate the decay amplitude ¢ in Eq. (16), we first
integrate over the ¢° by the residue theorem, then deal with
|g| by the cutoff method in the spherical coordinates, where
A=A, = 1350 £ 100 MeV is used, which is obtained by
matching the experimental data of the two-pseudoscalar-
meson decay modes for the dynamically generated scalar
and tensor states of two vector mesons [56].

Additionally, in the calculations, we take

g = (4", |g| sin@cos ¢, |G| sinOsin ¢, |G| cos ),
ka = (Ey.|kal,0,0),
kp, = (My, = E, ~[kl.0,0). (37)

IV. NUMERICAL RESULTS AND DISCUSSIONS

In Fig. 8, we first show the invariant-mass distribution of
K**7% for the h; — K| (1270)K~ — K*"z°K~ process
[Fig. 8(a)l, wz" for h; — b} (1235)z~ — b (1235) -
wrtn~ process [Fig. 8(b)], and ¢n™ for h; —
by (1235)n~ — ¢pn*n~ process [Fig. 8(c)] with a(u) =
—1.7 (solid line), —2.0 (dashed line), and —2.3 (dotted line),
respectively, where the cutoff A, = 1350 MeV. Note that
with different values of a(u), the mass of the &, resonance
is also different. For the different cutoffs A,, the line shapes
of these invariant-mass distributions are similar.

In Fig. 8(a), one can see that the bump structure for the
K, (1270) resonance is lower than the value of the real part
of its pole position, which is 1195 MeV. This is because the
mass threshold of K; (1270)K is close to the mass of A,
and the width of K; (1270) is relatively large. The available
phase space for the h; — K;; (1270)K~ — K*%z* K~ proc-
ess is approximately equal to I'x,, (1270). In Figs. 8(b) and
8(c), clear peak structures for the b, (1235) resonance can be
observed in the invariant-mass distribution of wz* and ¢n ™,
respectively. Additionally, a small bump structure appears
around 1400 MeV in Figs. 8(b) and 8(c), which originates
from a two-body threshold singularity in the triangle

-3
B x10
(@) a(u)=-1.7
- - a(u)=-2.0
8k a(p)=-2.3
R
[_* &
S| 6r
S L
4|
2|
0 I . 1 | S
1000 1100 1200 1300
M., (MeV)
2
0 x10
" (b
0 ()
+ 8r
R L
— 3
= 6
3 ¢
4L
2|
0.| sl , IR e
1000 1100 1200 1300 1400 1500
M . (MeV)
(O
x107?
6
- (©)
5L
+ 4 B
9 L
|'_< <
= 3F
S 3
s
1k
0 "I‘ L1 | T
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FIG. 8. The invariant-mass distribution of (a) K**z° for
hy - K{,(1270)K~, K{; (1270) - K**2%  (b) wza® for
hy — b (1235),b](1235) > wn™, and (¢) ¢zt for h; —
by (1235), b (1235) —» ¢a™ with a(u) = —1.7 (solid line),
—2.0 (dashed line), and —2.3 (dotted line).

diagram as investigated in Ref. [66]. This singularity
occurs when M+ (M 4,+) = mg- + mg, which is approx-
imately 1400 MeV, and corresponds to the condition
E} —wg —wg =0, where w; = /|p;|* +m? and p;
denotes the momentum of particle i with mass m;.
Ordinarily, such a singularity can be avoided by deforming
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FIG. 9. The partial decay width for the processes h; —
K, (1270)K~ — K**2°K~ (red), h; — b (1235)7~ —» wn'n~
(blue), and h; — b} (1235)72° > ¢pntn~ (green) with A, =
1350 4+ 100 MeV.

the integration contour in the complex plane. However, this
is not always possible. As illustrated in Fig. 3(b) of
Ref. [66], the integration contour cannot be deformed when
qu.+ = g4, as it becomes pinched between the poles ¢,
and ¢q,_. The definitions of ¢,, and ¢g,_ are given in
Ref. [66], and further details can be found therein.

With Eq. (36), we can calculate the partial decay width of
hy — K{(1270)K~ - K*"z°K~ and h; — b{ (1235)7~ —
b{(1235) — w(¢)x"n~ processes. The theoretical results
are shown in Fig. 9 with uncertainties from A, =
1350 4+ 100 MeV. The partial decay width of h; —
K|, (1270)K~ — K**z°K~ is small compared to the h; —
b{(1235)n~ - w(¢)x* decays, which are on the order of
several MeV.

It is known that these partial decay widths are sensitive to
the value of the cutoff parameter A, and proportional to the
product of the coupling constants, which will be canceled
in the ratio between different partial decay widths.
Therefore, the ratios among these partial decay widths
are interesting, and we define

_ Fh1—>K1LI_(.K1L—>K*Jr
Rl =—/——"—"F""—

’

Fhl —b\n,b—wn

|
R2 — hl blﬂ',b] ¢ﬂ , (38)
Fh1—>b]n.b1—>wﬂ

where the K;(1270) and b,(1235) are written as K,
and b;. Using the isospin symmetry relations Iy _ - /

[y kg =1/2 and Fhﬁbrﬂ-/f‘hl_,b],r = 1/3, the ratio of
decay widths for the processes h, — K;;(1270)K,

0.6
0.5
0.4
& 0.3 /
02}
L Rl
0.1} R
2

L | L | L 1 L 1
1770 1780 1790 1800 1810
M, (MeV)

FIG. 10. Theoretical ratios of R; (blue) and R, (green) for
different masses of h; with A, = 1350 £ 100 MeV.

K, (1270) - K*z, hy = b(1235)z, b,(1235) - wnr,
and hy - b (1235)x, b,(1235) - ¢z and the widths of
the h; — K{,(1270)K-, K{,(1270) -» K*" 2% h; —
by (1235)z~, b;(1235) > wn™, and h; — b} (1235)zn",
b{(1235) — ¢n* are 6, 3, and 3, respectively. The ratios
R, (blue) and R, (green) are shown in Fig. 10 with
A, = 1350 £ 100 MeV. Indeed, they are stable with the
mass of M), , and R, and R, are approximately 0.3 and
0.53, respectively. We note that only a partial cancellation
of the effect from the coupling constant g, x-g- occurs for
R,, as clearly seen from the numerical results shown in
Fig. 10. For R,, contributions from both coupling constants
In ki and gy (g, are fully canceled.

V. SUMMARY

Hadron spectroscopy offers crucial insights into the
nonperturbative regime of quantum chromodynamics. In
recent years, the observation of numerous unconventional
states such as the XYZ and P, particles has stimulated
intense research into exotic hadrons—including multiquark
states, glueballs, and hybrids. A prominent theoretical
framework for describing such states is the molecular
picture, in which hadrons are understood as bound systems
of color-singlet hadrons [1-12]. Within this approach, the
ChUT has proven to be an effective tool for studying
dynamically generated resonances, leading to many suc-
cessful predictions and interpretations in hadron spectros-
copy [13-26,26-41].

In this work, we study the &, state dynamically generated
from the K*K* interaction within the ChUT and examine
its decays into K,(1270)K and b,(1235)z. The partial
widths for h, — K| (1270)K~ — K**z°K~ and h; —
b{(1235)7~ —» w(¢p)n"n~ are calculated by including
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triangle loops involving K*, K*, and exchanged pseudo-
scalar mesons. Here, the axial-vector resonances K;(1270)
and b;(1235) are themselves treated as dynamically gen-
erated states from coupled-channel vector-pseudoscalar
interactions.

Within the allowed range of model parameters, the partial
decay width for h; — K| (1270)K~ — K**z°K~ is found
to be about 0.5 MeV, while those for h; — b} (1235)7~ —
w(¢)xt ™ are on the order of several MeV. We also present
the invariant-mass distributions for K*°z from K,(1270)
decay and for w(¢)x from b, (1235) decay. Furthermore,
we explore the dependence of the ratios between different
decay modes on the mass of the /; state—a quantity that
could serve as a useful experimental signature. We hope that
future experiments will test these predictions, thereby
helping to identify the /#; resonance dynamically generated
from K*K* interactions.
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