iii AN+ Z %+ B XYZHF 4

%/ ZHENGZHOU UNIVERSITY
arXiv:2503.00437

The B~ — J/Ym' K™ reaction and the
Y(4710) and K;,(1430) contributions

B XH M K
SEH: BEER, TRR, Tk, &F, L&

2025413 H



Background ) 5 Nl & 3

ZHENGZHOU UNIVERSITY

» Conventional hadrons:

Meson
Baryon

» Non-standard hadrons:

Molecule
Tetraquark
Pentaquark
Hybrid
Glueball

2
Nature Rev. Phys. 1, 480 (2019)
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O In 2023, BESIII Collaboration have reported a new vector
charmonium-like state Y(4710) and measured its mass and width.

[Phys. Rev. D 107 (2023) 092005]
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[Phys. Rev. Lett. 131 (2023) 211902]
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:_¢ BESIII (2022) ¢ This work — Fit result
[ -~ Y(4230) -+ Y(4500) - Y(4710)
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Background

O PART of theoretical explanations of the Y(4710)
» Conventional charmonium:

Phys. Rev. D 77 (2008) 014033: ¥(5S8) (linear potential quark model)
Phys. Rev. D 95 (2017) 034026: ¥(5S8) (linear potential quark model)
Phys. Rev. D 98 (2018) 016010: ¥(5S8) (linear potential quark model)
Phys. Rev. D110 (2024) 056034: ¥ (4D) (unquenched quark model)

» Compact tetraquark :
Nucl. Phys. B 1002 (2024) 116514: [sc]y[s€]4 — [sc]a[5¢]y (QCD Sum rule)
arXiv:2502.11351: [sc]y[scly — [sclalscly (QCD Sum rule)
» Hybrid :
Phys. Rev. D 110 (2024) 094040: H;(4507)
Phys. Rev. D 107 (2023) 054034: H41[177](4812)



ZHENGZHOU UNIVERSITY

Background

O In 2023, LHCb Collaboration have measured the process BY — J/yn'K*
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Background

O The possible excited kaon states around ' K~ threshold

State Spin-parity Mass/MeV Width/MeV
K,(1400) 1+ 1403 174
K*(1410) 1~ 1414 232
K,(1430) 0+ 1425 270
K;(1430) 2+ 1432.4 109
K(1460) 0 1482.40 335.60

O We have only considered the contribution from K;;(1430)
> K1(1400) and K(1460) cannot couple to 'K~ because of the parity
» K*(1410) - 'K~ and K,(1430) —» 'K~ are not observed in experiment

> K,(1430) » 'K~ is observed in x —» n'K*K~ (BESIIl) and n, - n'’K*K~ (BABAR)
[Phys. Rev. D 89 (2014) 074030] [Phys. Rev. D 104 (2021) 072002]
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O Quark level diagram
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Formalism BRI
O In the isospin basis O Hadronization
K~ p") = — %—%> 1,0) H = J/ {%I_(*p—l— %I_(*w—l—f_(*qb}.
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O The decay amplitude

TR0 — S G

O The couplings

pK™ K*w K*¢

g| (8102, —i959) (1370, —i146) (—1518,i209)

Phys.Rev.D 79 (2009) 074009
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The results without/with Y(4710)

OThen
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The results without/with Y(4710)

OThe J/Yn' invariant mass distributions
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The results without/with Y(4710)

OThe J/Y K™ invariant mass distribution
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The results with Y(4710)

O The Dalitz plots of J/ym’ vs. n' K~ forthe B~ = J/Yym' K~
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[JHEP 08 (2023) 174]
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Summary

» The threshold enhancement structure in the n' K~ invariant mass
distribution of B~ — J/yn' K~ should be due to K;,(1430).

» The peak structure around 4.7 GeV in the J/Yn' invariant mass
distribution should be due to Y(4710).

» The decay mode of Y(4710) — J/yYmn' is Okubo-Zweig-lizuka (OZI)
suppressed for the charmonium state.

» The more precise measurements could be used to test the existence of
the Y(4710) state and to explore its nature.

Thank you very much!
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