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The nature and properties of doubly strange hyperons remain a subject of considerable controversy.

12 = hyperons in the Particle Data Group:
» only the ground-state members of the SU(3) octet and decuplet have a four-star rating

« =(1690), =(1820), =(1950) and =(2030) received three-star status, yet only =(1820) with well
determined JP=3/2- (evidence of a JP =1/2- for =(1690) from A, - E-n*K™)
B. Aubert et al., Phys Rev D 78 (2008) 034008

» The rest, including =(1620) resonance, are very poorly known (one or two-star status)

The masses of the lightest resonances are close to several meson-baryon pair thresholds
- plausible dominant molecular nature

/\5(1620) /\5(1690)

KA K> n

As clear example:

[x]

S ]
[x]
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Motivation: £(1620) and £(1690) molecular nature

The molecular-nature conjecture for the £(71620) and £(1690) is further supported by:
* Unexpectedly small branching ratio (Mz, < Mgy—> larger phase space to decay in Em)

PDG, Phys. Rev. P[E(1690) — =] _ ) o | Complex internal structure (beyond
D110, 030001 (2024)  T[=(1690) — K] ~ ordinary 3-quark baryon)

pp=pp=
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UChPT-based study explained this value: Z(1690) dynamically generated KX T. Sekihara, PTEP

quasibound state with nearly vanishing coupling to 7= channel

2015 (2015) 9, 091D0O1

» The problem have been formulated in terms of a Unitary extension of ChPT in coupled channels by many

groups
- some describe just one of the states properly, others can describe both states simultaneously yet only
qualitatively —
A. Ramos, E. Oset, C. Bennhold, PRL 89 (2002) 252001 Different levels of sophistication in approaches:
C. Garcia-Recio, M.F.M. Lutz, J. Nieves, PLB 582 (2004) 49-54 WT-like contact term in UChPT scheme or in

D. Gamermann, C. Garcia-Recio, J. Nieves, et al., PRD 84 (2011) 056017 |- SU(6) extension of the Chiral Lagrangian...
K.P. Khemchandani, A. Martinez Torres, A. Hosaka, et al., PRD 97, 034005 Inclusion of t-, s- and u-channel diagrams

(2018)
T. Nishibuchi, T. Hyodo, PRC 109 (2024) 1, 015203

Common main ingredients:
Leading-order s-wave contact term, interaction between pseudoscalar octet @ ground-state baryon octet
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Motivation: Effects of the NLO terms on the £" spectrum ' ‘ ' L
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A.F., V. Valcarce, V. Magas, Phys. Lett. B 841 (2023) 137927 FISICA

Incorporation of higher order corrections (Born + NLO terms) in the Lagrangian can modify the =~ ©ORPUSCULAR

interplay between coupled channels thereby modifying the pole locations and widths

LIN(B,UY = £3,(B,U) + L) ,(B, U)

=/ | R 1, =
Lilp = (B(inuD" — Mo)B) + 3 D{Byvs {u”, BY) + 5 F(Byus[u”, B))

N - -

~O WT L7 . s-channel oo~u Channel/,/
o o7 AN % S~ o7 Born terms
N\ N 7 PRy

———p— —— P PP b

N0 contactiems £y = bo(B{x+. BY) + be (Blx+, B]) + bo(BB){x+) + dy(B{uy, [u*, B]})
o + da(Bluy, [u", B])) + ds(Buy) (u" B) + ds( BB) (u'u,,)
by, bp ,bp,dq,d,,d3, dy LECs are not established by the underlying theory

No available scattering data to fix the LECs - SU(3) symmetry is assumed and LECs taken from
BCN model (same approach constrained by the S=-1 meson-baryon scattering data)

A.F., V. Magas and A. Ramos, Phys. Rev. C 99, no.3, 035211 (2019)
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The presence of the £(1620) and Z(1690) requires a non-perturbative FISICA

- solve the Bethe—Salpeter equation in coupled channels with on-shell factorization CORPUSCULAR

T=01-VG) 'V — T

Gr = E1, 3 ay () +In 2L 4 M 1y T de m[““ﬁqcm) (M, —my ).

25 Vs | G2V50em) 2~ (MZ—m?)?

Ar0z0 = Qr+z— = Q=
subtraction constants (SCs) for the dimensional isospin symmetry S ARgopn = ARA
regularization scale u = 630MeV in all the “I” channels Ggoy0 = G -s+ = Ay

SCs are unknown parameters to be fitted to the experiment (a;~ — 2) (pzo = An=
- Tunned to reproduce the experimental masses and widths of the Z(1620) and Z(1690):

Belle Coll., Phys Rev. Lett. 122, 072501 (2019) LHCb Coll., Science Bulletin 66 (2021) 1278-1287

Mz(1620) = 1610.4 + 6.0(stat) Ty 5 (syst) Mz(1600) = 1692.0 + 1.375:2 MeV

]__‘”(1620) =59.9 £ 4. 8(Stat)+2 S(Syst) F'—(1690) =25.9+09. 5+i§ g MeV

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 5
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AF., V. Valcarce, V. Magas, PLB 841 (2023) 137927, PLB 853 (2024) 138660 (erratum) FISICA
CORPUSCULAR
Pole content:
BCN Model =(1620) =(1690)
M [MeV] 1606.86 1680.99 e Vol M ;
I [MeV] 171.18 5.17 e | ;
gi 9] gi |9 i jr’s’ L
R 1.71+40.83 1.90 | —0.17+40.07 0.19 E 1=
m0=0 ~1.21-i0.59 1.35| 0.16—i0.04 0.16 = § ]
K°A ~1.95—-i0.21 1.96 | —0.48 —i0.06 0.49 “r :
K-t 0.76 —i0.11  0.77 | —1.43+i0.11 1.44 = ;
KO0%0 —0.54+1i0.07 0.55 | 1.05—1i0.07 1.05 & \ :
n=? —0.054+i0.10 0.12 | 0.74—1i0.05 0.74 g Rt T N
Belle: M =1610.4+6.0t39 MeV, T' = 59.9 & 4.8728 MeV T I b
’ ’ 1540 1560 1580 1600 1620 1640 1660 1680 1700
LHCb: M =1692.0 £ 131732 MeV, I' = 25.9 + 9.57130 MeV 5" [Mev]

—> First simultaneous generation of both poles with reasonable reproduction of masses and widths

- The Flatté effect experienced by the £(1620) signal at the K°A threshold fixes the incompatibility between
the experimental and the theoretical values living an apparent width ~75MeV

- Coupling pattern consistent with previous works

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 6
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Weak decays of heavy hadrons are Key inputs for hadron spectroscopy

* Full theoretical control is hard - many decay mechanisms involved

* Known hierarchy: external emission > internal emission > W-exchange > annihilation
—>But relative weights in each decay mechanisms are generally unknown.

Hadron femtoscopy

* Now a powerful tool to constrain hadron interactions where scattering data are unavailable.

« The Koonin—-Pratt formalism to calculate CFs provides a clean, controlled framework, giving tighter
constraints (despite inherent offshell ambiguities in the scattering wave function)

Testing the BCN model with femtoscopy

« ALICE collaboration released the K~A CF analysis in 2023  Phys. Lett. B 845 (2023) 138145
« The validity of the BCN model (NLO) was confronted using femto data via the KPF

* The resulting theoretical K~A CF failed to describe the data—not even the trend

 Then the model parameters (LECs and SCs) fitted to the femto data, aiming to shed light on the nature
of the £ states

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 7



Impact of the Femtoscopic data on £* spectrum: Koonin-Pratt formalism

P
2R é
%)
Channel j w?md
K~ A 1.000
n~ =% 1.53619:0%
=~ 1.58410:001
K™x%  0.68219-991
K'S~  0.63010:001
n=-  0.178+9:023
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“i”

The CF in multi-channel systems for a given pair “/” can be express

within the KP formalism as:

Cilk®) = Yo [ a0y g 1)
J

w;.’“’d: production weights take into account the initially produced j

pairs that can convert to the measured i final state

prim prim . prim
Ni — NJ'A NI'B
prim NprimNprim
i ig ip

prod __
J N

v" Depend on yields & kinematics: w

v' Particle abundances estimated from Thermal® & Transport? models

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 8
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Impact of the Femtoscopic data on Z* spectrum: Koonin-Pratt formalism T ™
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P The CF in multi-channel systems for a given pair “/” can be express

@ r*é 2 ? within the KP formalism as:
P k) = ™ [ a0 o)
J

Sj (r*): emitting source describes the probability of emitting the particle pair j at a relative distance r".
For the present cases, it is taken to be:

S (r) = A, (w Gr(r) + (1 — w) Gg(r*))

. 1 r*2 ,
Gi(r ) = WGXP (—@> ) (Z = 1,2)

Channels R; (fm)  Rp (fm) w A

K™ A, XK 1.20270 055 2.33010052 0.799310 5057 0.98061 50000
= 137110030 333810058 0.7415T5 505 0.980610 0015
n=T  1.21700%0 22815000 0.86 0.98870 001
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Impact of the Femtoscopic data on Z* spectrum: Koonin-Pratt formalism T ™
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“i”

The CF in multi-channel systems for a given pair
within the KP formalism as:

Cilh') = Yot [ a1
J

can be express

‘I’ji(k*,r*): relative wave function describes the transition from a given initial channel j to
the final observed channel j, it can be obtained from the scattering amplitude Tj,- as

d>qg 1 M, Ti(\/5,p,q) jo(qr)
(27)° 2w;(q) Ej(q) Vs — w;(q) — Ej(q) + ie

Gi(p ) = 8500 (pr) + /

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 1 0



C'(k*)
C(model(k*) =1+ )\gen X (Cgen(k*) - 1)

+ ) Ares X

res

Impact of the Femtoscopic data on =
V. Mantovani Sarti, A.F., |. Vidana, et al,

Phys. Rev. D 110 (2024) 1, L0O11505

JA- K- ® A- K" data

—-C

—C
=(1620)

model

background

50 100 150 200 250 300 350 400
k* (MeVi/c)

Cres(k™) — 1)

*

spectrum: Results

Pole content with the determined scattering
amplitudes:

mass M: 1612.68 MeV 1670.28 MeV
width I': 24.57 MeV 7.44 MeV
Riemann sheet: (———+++4) (———++4+)
A |97dG/dE)| l9i|  |97dG/dE)|
7~ 20(1454) 0.51 0.014 0.22 0.002
OE (1456) 0.36 0.007 0.39 0.007
AK~(1609) 0.94 0.162 0.07 0.000
K~%°(1686) 0.17 0.002 2.20 0.761
K%~ (1695) 0.21 0.003 1.37 0.230
n=~(1868) 5.86 0.937 0.05 0.000
Experimental =* =(1620) BELLE =(1690) PDG
mass M: 1610.4 +6.0752 MeV 1690 4 10 MeV
width T: 59.9 &+ 4.872% MeV 20 4 15 MeV

- Both poles found in the physically relevant RS

py=pp=

iIfit
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- Pole masses and widths compatible with experimental data

(+ non-negligible KX coupling)

= Np X Cpodel(k*) X Chackground (k™) = Novel aspect: g; show a different pattern for the £(1620)
« Former works interpret it as a 72 — KA molecule

 In this study, £(1620) is a molecule basically consisting of

K~A —nZ mixing

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026
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Compatibility study between KA CF and KA IMD from £, - J/YK™ A ‘ r‘ L
INSTITUT DE
The scattering amplitudes constrained using Femtoscopic data shed novel coupling-pattern Z'SLC.Q,SCULAR

paradigm for the =(1620) molecular state
—> It is mandatory to check the realistic character of this interpretation

Why test the model in the K™ A spectrum?

In the CF analysis, the scattering information enters through the coupled—channel amplitudes t; k-,
filtered by the source functions and weighted by the production coefficients (primary p-p collision)
- CF mainly probes the final-state interaction under a specific production mechanism

In 25 — J/WK™A decay, the relevant amplitudes are the same t;_x-,, but they appear multiplied

by different production weights determined by the weak decay dynamics

- The decay emphasizes different channel contributions compared with CF

Each mechanism provide different sensitivity to the pole structure of =(1620) and =(1690)

- Testing LHCb spectra (Science Bulletin 66 (2021) 1278—-1287) assesses whether the amplitudes
constrained in CF remain consistent once a different production mechanism is at play.

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 12
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Compatibility study between K~A CF and K~A IMD from E; — J /YK~ A T ™
INSTITUT DE
Internal emission process and hadronization mechanism ::IgIRCPltJSCULAR
I
: ¢ =, ) = [b(ds — sd)) /2 — ¢c|s(tu+ dd + 5s)(ds — sd)) /V2 = |J /1) |H)
b > s
W 1 ( 3
iu+dd+5s 1 _ 1
o= MB —_ 7 S _ - o _ —
S R S ¢ [is=2, G=-1) | H) 7 |s(au + dd + 3s)(ds — sd)) NG ; ¢3; qi(ds — sd)
s > > s 1 ) ! .
= K Y+ K% - K A— —=n="
V2 NG V3"
Production 1 1 B 1 — —
weights firc-x0 = /2 fic-a = G hyz- = VG Vg0 = hpos- = ()

Diagrams accounted for to calculate the amplitude of the process:

I/, I/, ]/1/,,/ a) Tree level diagram contributing to background
< < - b) (S=-1) MB FSI (Chiral Lagrangian up to NLO): BCN
(Phys. Lett. B 841 (2023) 137927) and VBC (Phys.
Rev. D 110 (2024) 1, LO11505) models

[1]
S
~
\\
+
[1]
S
~
\\
+
[1]
S
a7 R N
=

‘\\ A g . c) J/WA FSI (HQSS and HG formalism)
K~ K- ‘K- A.F, W.F. Wang, C. W. Xiao et al.,
(a) (b) (c) Phys.Lett.B 839 (2023) 137760

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 1 3
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Compatibility study between K-A CF and K~A IMD from £ — J/}K~A ™
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The decay amplitude should preserve the total spin J(=Z, ) = 1/2 CORPUSCULAR
J(J/0) =1, J(A) = 1/2 (s-wave) — J(J/YA) = 1/2, 3/2
J(K~)=0

Depending on the total spin of the J/y¥A system (1/2 or 3/2), one should take the corresponding
relative angular momentum (L=0 or 1) of the K™ with respect to the J/yA

Amplitude of the decay process (with the spin considerations)

2 2 2 3 -2 2 wave 2 TL
S—wave -
M2 = N3V Tre| + S B2 T T3/6A
5 Coherent sum of the Feynman
= /2| mp—wave BW 2 diagrams with relative angular
+3¢° B T1/2 + 2 :‘tEf‘[ (mK_A)‘ ] momentum L and total J /4 spin
1

H.-X. Chen, L.-S. Geng, W.-H. Liang,et al., Phys. Rev. C 93, 065203 (2016)

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 1 4
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Compatibility study between K-A CF and K- A IMD from £ — J /K~ A ™
INSTITUT DE

Amplitude of the decay process FISICA

2 3 2 CORPUSCULAR
M|? = N[SV}? Ty + 56232‘T§’/_2wa"e Vp, B and B’ encode the weak processes for L=0,1
) —> smooth behavior in this energy window, assumed constant
+3¢*B" Tlp/_zWave T Z |75153;<W(mK—A)|2] > V,~1 (dominant K- in s-wave), B ~ B’ (10% relative to Vp)
i

- Maximum gg- =~ 1000MeV /c, then B = B’ = 107*

The global normalization N factor will absorb the strength of the weak process
- Extracted from the ratio between the integrated theoretical K~ A invariant mass distribution over the
experimental one in [1680,2700] MeV (ensures direct comparison to data)

Resonances appearing in the K~ A IMD not generated by the model (pseudoscalar-baryon (1/2*) limited to s-wave)
[ = £(1820),E£(1950),%(2030)

F(KA)/Ptotal = 0.25 PDG+LHCb measurement The contributions from £(1950) and E(2030) states
Tiotal = S MeV obtained employing an ordinary relativistic Breit-
9 Wigner (masses and widths are taken from LHCb
BW _ INK - measurement)
t=(1820) (mak-) =

max- — Mz(1820) + z@ LHCb Coll., Science Bulletin 66 (2021) 1278-1287

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 1 5
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Compatibility study between K-A CF and K- A IMD from £ — J /K~ A ™
INSTITUT DE
FISICA
_ ¢ wave CORPUSCULAR
Scenario A PN = hag— + Par-Guppa(Mgpa)tsspn,1wa(masga)

RS, )= 1/2°
PO = 1m T > hiGi(mg-p)ti k- a(mic-a)
i

p-wave __
T3/2 = hak-
L=0,1 p-wave
T1 /2 = hax-+

+ har—Grrpa(Mgpn) trjwn,g/wa (Mg pn)

S-wave

ScenarioB 1/2 =hg-A + hK—AGJ/qu(mJ/qu)t?c(ZK (mj/¢A)
PP, JP=1/2"

i e > hiGimg- At k- A (M- a)

=01 T?E)/‘;Vave =hg-a+ hK—AGJ/@bA(mJ/wA) tﬁg (mJ/sz)
L=1 -wave

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 1 6
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ScenarioC S—wave
b0 rm1y Lijg = h—A +hg—aGrrpa(Mg/pa)tiiwa,g/oa(Mg/pa)
PP jP=1/2"
pZ(})jPz 3;2_ + Z hiGi(mp—a)ti k- n(ME-2)
=01 T30 ™ = hic-n + hi-2Gappa(mayea)t 5o (M)
L=1 way
TV = hic-n + hc=aGrpn(myppa) tajpwn,g/pa(Mpa)

A.F., V. Mantovani Sarti, J. Nieves, A. Ramos and |. Vidaia. Phys. Rev. D 111 (2025) 1, 014022

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 1 7



My A [MeV]
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4000

I: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1600 1800 2000 2200 2400 2600 2800
m,- , [MeV 2 2 2

< MeV] o _ Mg-p — Mg + My

The poles dynamically generated by the ¢}/, By =
start to influence the dI"'/dmZ%- , distribution
from around 1800 MeV onward

Compatibility study between K-A CF and KA IMD from E; — J /YK~ A ™
INSTITUT DE
. FISICA
Dalitz plot: CORPUSCULAR
5600 I T T T Lieko ved ] Double differential cross-section for the £ — J/yK™A decay process:
- —£(1690) VBC _] 2
5400 . E(1620) BCN 7 d F L MEbMA ’M(m m )’2
- £(1690) BCN A — K—A J/ YA
5200 - P, (4413) VLC- dm%{—Admz A 6473 M3 7 /¥
- P,(4570) VLC- /¥ —=b
5000 [ =
4800 - 1 dr/dmg-, requires fixing mg-, invariant mass and integrate
- 1 overmyya:
4600 e = 2
Moo = (m2J/¢A)max = (Ex+ Ej)y)” - (\/ ER? — M3 ~ \/Eﬁw - m3/¢>
4200 ! = 2
B E a * * 2 * *
o ! ! ! ! | N (m?]/qu)min:(EA—i—EJ/q/}) — (\/EAQMJ%—i—\/EJ?wm%/w)

2 .2 92
. Mz, —mi ULy,

» HI T

QmeA 2mK7A

A.F., V. Mantovani Sarti, J. Nieves, A. Ramos and |. Vidana. Phys. Rev. D 111 (2025) 1, 014022

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 1 8
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dI'/dM.
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Compatibility study between K-A CF and K~A IMD from £ — J/}K~A ™

1000 - p -—. 2P_states BCN Model - Scenario A
|| -= 2 P _states VBC Model - Scenario A

2 P states VBC Model - Scenario B
— 3P states VBC Model - Scenario C

100 ¢

10 ¢

1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700
my-, [MeV]

A.F., V. Mantovani Sarti, J. Nieves, A. Ramos and I. Vidana,
Phys. Rev. D 111 (2025) 1, 014022

INSTITUT DE
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This decay proceeds through the intermediate i =
K=AK°27,K™2% nE~ channels via the t;_ k-4

VBC: generates Z£(1620) above K™A threshold coupling to
K~A and nZ~(strongly) > overshooting the LHCb data
points

BCN: generates Z(1620) below K™A threshold (broad
structure + Flatté effect) coupling to K~ A and mE channels
(strongly) = suppressed peak structure in the IMD

Both models overestimate the Z(1690) experimental peak
(VBC by a factor 2, BCN by an order of magnitude)

The background generated by the VBC combined with the BWs
is in good agreement with LHCb data from 1800 MeV onward
All configurations of P, states in the J/yYA invariant mass
provide a similar good description of the LHCb data (better for
those configurations where the heavier one has J=3/2)

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 1 9
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Compatibility study between KA CF and K~ A IMD from £, — J /YK~ A
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10000:
’ Error bands for VBC model (scenario C)
estimated from the uncertainties of the LECs

1000 £ 3
; £(1690)

and SCs (10 grey band, 20 yellow band)

Error bands clearly show that experimental

[a.u.]

inv

dI'/dM

100 £(1950)

—
o
L g s
——

ﬂr IT-

£(2030)

| 2(1620)

[

lll i

‘/ ( £(1820) .

]

1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700

my-, [MeV]
A.F., V. Mantovani Sarti, J. Nieves, A. Ramos and
l. Vidana, Phys. Rev. D 111 (2025) 1, 014022

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026

data fall within the Z(1690) resonance
region, while they highlight the inability of the
model to properly describe the spectrum
below 1690 MeV

- NEED FOR ADDITIONAL EXPERIMENTAL
DATA TO FURTHER CONSTRAIN AND
REFINE THE MODELS

T

Recent study with same conclusions:
Veloso, Khemchandani et al., arXiv:2608.27736
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CONCLUSIONS erllnggXT DE

CORPUSCULAR
First study connecting a UxPT model at NLO (VBC), constrained to ALICE K™ A CF, with the LHCb K™ A
invariant-mass spectrum in £, — J/YK™A.

VBC model provides a novel molecular interpretation of the lowest =" states, consistent with present
measurements, and different from previous S=-2 approaches.

Comparison between BCN and VBC UxPT models shows that VBC gives a better description of the
measured KA spectrum above the 1690 MeV region.

The J/WA amplitude, built from HQSS and LHG with a unitary extension, dynamically generates two
degenerate P states. Testing different P, spin—parity and multiplicities shows very small impact on
the K™A spectrum.

Some tension between models and LHCb is visible near the K™ A threshold, driven by the Z(1620) and its
model-dependent coupling. This highlights the importance of precise constraints on the £(1620) properties
and its coupled channels. Additional experimental input on ©Z, KX and nZ would significantly improve the
determination of the UxPT parameters in the S=-2 sector.

Future work: exploit new ALICE Z~n* correlations and include the Belle £f - E~n*n*decay in this analysis.

15th International Workshop on the Physics of Excited Nucleons, Sevilla, Sep 7 — 11 2026 21
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Experimental background: Weak decays (Belle)
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Experimental background: Weak decay (LHCb) and Femtoscopy (ALICE) ‘ r| L
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=y J/YAK - LHCb Coll., Science Bulletin 66 (2021) 1278—1287 CORPUSCULAR

10 —2°™ 1 Determination of the Z(1690) and Z(1820) properties:
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¢) J/WA FSI (HQSS and HG formalism) A.F, W.F Wang, C. W. Xiao et al., Phys.Lett.B 839 (2023) 137760
. S=-1 and hidden charm Vector-baryon (1/2+): J /¢ A(4212.6), DX A.(4398.7), D*=.(4477.6), D*=.,(4587.0)

Compatibility study between KA CF and KA IMD from £, - J/YK™ A

 Interaction consisting in a t-channel (mediated by a vector) reduced to a contact term (s-wave)

1
Vij = Oij m(po + p'o), used as input for the BS eq. to get a unitarized T-matrix from which we get:
v
Poles are degenerate in spin: J© =1/27,3/27
VIO Model | P (4413 B 570 - In this theoretical paper, the LHCDb P{IYS(4459) was
MM OV]e Zjl(l?) 18) Z;ég 93> associated to a state generated in the PB sector (D'E,
e : :
' [MeV] 12.80 8.32 - The original P.;(4413) was in Good agreement with the
i i observed P{l)’s(4338), due to the change of regularization
J/ A 0.28 —30.05 | 0.51 —:0.02 method shifted 75 MeV upward
DrA. 0.76 +90.29 | 0.04 —i0.02 _ I o
D*E, 92.99 +i0.15 | —0.03 & i0.02 = In analogy with the P, a third pentaquark may still exist
D*=. | 0.02-4i0.05 | 2.07—i0.13 Fes (4570)777
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Motivation: £(1620) and £(1690) molecular nature ™
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Taking the lowest order of the chiral lagrangian, exactly SU(3) invariant, one has CORPUSCULAR

1 M; +EN\Y? (M, + EN\Y? _
j_(2\/§ M Mj) + i+ L All M;=M (baryons)

412 2 M, 2M, All m=m (mesons)
In the SU(3), combining the ground-state baryon octet with the pseudoscalar one and decomposing

into irreps —
8R8=1D8; D8, 10D 10 D 27

In the SU(3) basis, the interaction should be diagonal with eigenvalues A - the attractive eigenvalues
allow the dynamical generation of bound states and resonances

Aap = Y (ila)Ci;(j|B) = Aap = diag(—6,—3,-3,0,0,2)
]
* In S=-1 (I=0): 2 degenarate A*’s generated from the 8; and 8, and a more bound A* from the singlet
(1) = (restablishing physical masses) - A(1405) (2 poles from the singlet and one octet) and
A(1670) (from the other octet) D. Jido et al, NPA 725 (2003) 181-200

Vii = C;

* In S=-2 (I=1/2): 2 degenerate =*’s from 8; and 8, - expected Z(1620) and £(1690)
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