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Exotic  hadrons
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More  complex  inner  structure
Less studied

ÁSince discovery  of  … σψχς aka ὢσψχς in 2003, dozens of more  exotic  
candidate  observed

ÁTheoretic  explanations

ÁExotic hadrons stud ies help  to  further  understand non -perturbative 
QCD at low energies

é
Phys. Rev. Lett. 91 (2003) 262001

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.91.262001


The  LHCb  detector
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ÁA single -arm forward spectrometer covering 2< –<5

ÁDesigned for heavy flavour physics

Vertex Locator
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Muon system
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LHC: heavy hadron states factory

LHCb:

Competitive in heavy hadron 

spectroscopy studies

JINST 3 (2008) S08005

IJMPA 30 (2015) 1530022

Å precise vertex resolution

Å good momentum resolution

Å powerful particle identification

https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005/meta
https://arxiv.org/abs/1412.6352


New  hadrons  at  LHCb
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Dozens of  new hadrons  observed  
since last FB conference 

https://www.nikhef.nl/~pkoppenb/hadrons/Masses_LHCb.pdf


Results  not  detailed  in  this  talk
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ɚ but  important

Áὢσωφπ in  ὄ ᴼὈ Ὀ ὑ

Phys. Rev. Lett. 131, (2023) 071901 Science Bulletin 65 (2020) 1983

ÁὝ ӶӶφωππ in ὐȾ pair   
mass spectrum

Fully -charmed  tetraquark Candidate  for  [╬╬▼▼]

é

Phys. Rev. D 131 (2023) L011103

Ⱶ╬  properties

Ácontribution   in 
… σψχςO““ὐȾ

https://doi.org/10.1103/PhysRevLett.131.071901
https://doi.org/10.1016/j.scib.2020.08.032%20Focus%20to%20learn%20more


Results  shown  in  this  talk
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Dozens of  new hadrons  observed  
since last conference 

ÅRadiative  decay  of  … σψχς 

Minimal quark content ñmimicsò regular hadronic structure 

ÁHidden  exotics:  

ÁManifestly  exotics

ÅHidden -charm  tetraquarks  with  strangeness

o Charged:  Ὕ Ӷ τπππ and  Ὕ Ӷ τςςπ

o Neutral:  Ὕ Ӷ τπππ 

ÅDoubly -charmed  tetraquarks

o Ὕ σψχυ

ÅOpen -charmed  tetraquarks

o Ὕ ςωππ and  Ὕ ςωππ

o Ὕ Ӷςωππ and  Ὕ Ӷςωππ

Minimal quark content shows  up  as explicitly exotic 




