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Contusions: the good, bad, and the ugly side

- Having confusions implies someone has dedicated time to study from a particular
oerspective.

Th;
. . . 87
. As | will discuss, we have new data sets being reported on the multistrange sector. $is

gOod.,
. It could, of course, simply be our problem. That could be bad!

- But | can give a talk and get help from the experts here.

« Or perhaps...

| can motivate some of you to become confused as well.

This is good!
- Now, the ugly side?

- Well, there isn't any! It the problem is interesting enough to get confused and we have
experts around: | would say: We are good! ,



. Belle:

=(1620): seen for the first time in the 7= spectrum, 25 o

signal.

Mass and width: 1610 + 6722 MeV and 59.9 + 4.572-8 MeV

Mass & width of Z(1690) not provided (signal 4.5- 5 o signal)
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PHYSICAL REVIEW LETTERS 122, 072501 (2019)

Observation of Z(1620) and Evidence for £(1690)" in £}

— E- " Decays



Ccontinuing

. Belle: 2(1620): 1610 = 6732 MeV and 59.9 + 4.57%%

—3.5

. Alice: CF from pp collisions

C(p) = N Crhodel(p) X B(p)

K A
Cmode

(p) =1+0.51(CEN (p)

Mass and width of 2(1620): 1616.34

=(1690) added to the background.
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_1)

toos MeV and 12.0 + 1.24 MeV

Physics Letters B 845 (2023) 138145
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continuing .....

C(k*)

More Alice: CF from PbPb collisions

L CEA(p) =1+ ACEA(p) - 1), 4 =051

- Resonance properties not available
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PHYSICAL REVIEW C 103, 055201 (2021)

AK femtoscopy in Pb-Pb collisions at ./syy = 2.76 TeV

S. Acharya et al.*

(ALICE Collaboration)




CQH U N U_] N g ..... . Belle: E(1620): 1610 £ 6122 MeV and 59.9 + 4528

. Alice: 1616.341)0: MeV and 12.0 + 1.24 MeV

« NO SIGNAL of E(1620) is found! BESIII « AGAIN: NO SIGNAL of E(1620) is found!

T E(1690) 4 TIMES LARGER STATISTICS
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Phys.Rev.D 109 (2024) 7, 072008

Phys.Rev.D 91 (2015) 9, 092006

Study of excited Z states in 1(3686) - K~ AE ' + c.c.




CQﬂ U I LU. I) g ..... . Belle: £(1620): 1610 £ 632 MeV and 59.9 + 4.5*3°

. Alice: 1610 £ 65:2 MeV and 59.9 + 4.51%:3 MeV

BESIII

Mass (MeV) Width (MeV)

Phys.Rev.D 91 (2015) 9, 092006 1687.7 +3.8+1.0 27.1+10.0+2.7

+3 +10
Phys.Rev.D 109 (2024) 7, 072008 10893 & 12.0 817" +20
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. Belle: £(1620): 1610 £ 632 MeV and 59.9 + 4.5%%%

. Alice: 1610 + 6722 MeV and 59.9 + 4.5128 MeV

3.5 ~3.0
Mass (MeV) Width (MeV)
1687.7 = 3.8 = 1.0 27.1 £10.0 £ 2.7
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Letus try to see il our model can describe these data

VB

e As Alberto mentioned in his talk... P, 5

e Pseudoscalar-baryon, vector-

baryon coupled channel
interactions




2608.27236 [hep-ph]

MOI@ det aj___S Enigmatic properties of =(1620) and =(1690)

Taisa Veloso,l’ K. P. Khemchandani,l’ A. Martinez Torres,Q’

- Coupled channels: 22, n=, K2, KA, p=, o=, p=, K*X, and K*A . Luciano M. Abreu|and Li-Sheng Gengh56 7]

- We treat the regularization parameters (subtraction constants) as free parameters that can be varied
to make a fit to the data.

- The correlation function is calculated as

CS;% (p) ==1+4n0(q,,,, — p)J dr r*S(r, R){ Z ;| jo(p Ndk-p); + Y}%K_A(\/E)Gj(r, \/E, Gir) k —jg(p r) },
0 j

- where the source function is taken as a sum of two Gaussians, following the ALICE Collaboration

NBENM
.And the weights are calculated as w; = ]<7 L using the fireball statistical model
K-A

dN m, cosh(y)
<y dm, dy de ~ m; cosh(y) exp T, * Ask questions to Luciano Abreu! 0




Model and data disagreements
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Enigmatic properties of =(1620) and =(1690)




arxXiv:2606.27572v2

S:_S: A ﬂ@W State Q(z 1 09) Nature of the newly found Q(2109)

Taisa Veloso,l’ K. P. Khemchandani,l’
A. Martinez Torres,2’ H. Naga,hiro,?”‘lﬁ and A. Hosaka4’

. Beslll measured ete™ = QQ and found the existence of

2(2109).
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. They report that no signal is seen in the K& invariant mass
spectrum.
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. Our coupled-channel study shows that the K*E interaction is
strongly attractive, producing a pole that can be related to the
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new Q. And K= couples weakly to the pole.
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Nature of the newly found €2(2109)

Tafsa Veloso,"* K. P. Khemchandani,®

A. Martinez Torres,> H. Nagahiro,®»* % and A. Hosaka® ¥
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-Kolomeitsev and Lutz, PL B 585, 243 (2004).
-S. Sarkar, E. Oset, and M. J. Vicente Vacas,
Nucl. Phys. A 750, 294 (2005),

-Li, Feijoo, Oset, (Q(2380) as a partner of the
()(2012), PRD 113 (7) (2026)

-L"u, H. Nagahiro, A. Hosaka, Understanding the
nature of Q(2012) in a coupled-channel
approach, PRD 107 (1) (2023) 014025. 16
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- Prediction for measuring data on Femtoscopic
correlation functions

 Test of our model|
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Conclusions

* Strangeness -2 sector is full of confusion.

* A good fit to the invariant mass spectra cannot describe the data on the correlation

function. Such a fit generates a state that can be associated with Z(1690).

* A reasonable fit to the correlation-function data fails to describe the invariant-mass

data. Such a fit generates a state that can be associated with Z(1620).

* A lower energy state, with large width, always appears. Also, a state with mass around
K*X

*(2(2109) can be understood as moleculelike state.
18



¢ A few informal announcements:

o Charm 2027 will be held in Rio de Jawneiro,
Maylo-14- (k&&ps:// indico.cerin.ch/event/
1720270/); orqamizers: Carla Gobel,
Ighacio, ...

¢ Hadrown 2027 will be held it Sanktos (Sac
Paulo), hopefully in September (organizers:
Alberto Martinez Torres, Bruno EL-Bennich,
Kanchan, Fernando Navarra, Pabricia
M&gatk@(es, Dloge Boito, Luciano Ab
Arlene Cristina Aquilar)
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THANK Y0OU!
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