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Introduction
ATwo regimes of QCD

A Asymptotic free = =-=--=--=---- !
A Confinement ——----------- -
. 1 1
AExperimental probes @HCb 1 :
A Hard scatterings -1
A Hadron spectroscopy “mm— 1
ASpectroscopy
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Confinement<—> Asymptotic free

ATest QCBnotivated effective theories / lattice QCD
results at low energies (QCD nparturbative)

A Conventional hadrons

A Conventional meson§r, baryonsj n n

A Exotic hadrons:

A Tetraquarksinnnhpentaquarks) i i K X

2022/10/06 2022 LHC Days in Split



TheLHCldetector

AOptimized for heawlavor studies @ LHC
A Singlearm and forward spectrometer, N ¢y

APowerful particle identification

ECAL HCAL

RICstPD/PS M = 5 250’““"* \ E(K — K) ~95% mis-ID f(n' - K) ~ 5%
- | | e(u-w) ~97% mis-IDe(r > pu) ~1—3%

114 \ AGood momentum resolution

L A pep

5. % APrecise vertex resolution
i A, pTIT" &
A, x v 1 EO

JINST 3 (2008) S08005, IIMPA 30 (2015) 1530022
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Hadrons observed aiHCb

11000 1 1 1 1 1 1 1 1 1 1 1
10500 . 59 new hadrons at LHCb https://www.nikhef.nl/~pkoppenb/hadrons/Masses_LHCb.pdf L
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Selected results fromHCDb

AStudy of intermediate states imdecays
AEXCitEd! IﬂO (@) g‘jl_ Qllfm LHCBPAPER022028, in preparation
ATetraquark candidates i@ © O yZ andd © O yZ

decayS LHCBPAPER022026, LHCHPAPER022:027, in preparation

APentaquark candidates m © ”;rl— Q] LHCBPAPER022031, in preparation

AStudy the amplitude of thre®ody wdecays

AO O «w u u arXiv:2208.03300
AO O « « u arXiv:2209.09840

A © I']U e arxiv:2208.03262



Spectroscopy study indecays

“POMB 8 e ,

A finteraction " Wellidentified exclusiveéydecays

vertex

Significanti)flight
S o Eistarpce

____________________________
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Spectroscopy study indecays

N rinteraction
vertex

2022/10/06

“Hm8 8

2022 LHC Days in Split

Welkidentified exclusivesdecays:

Lowbackground environment for
. spectroscopy study in fingtate
. combinations



N rinteraction

Spectroscopy study indecays

vertex

Candidates / (2.5 MeV)

SR8 8 yemeemmmmeme oo

ATechniques:

Study the mass peaks
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Resonance ?

Welkidentified exclusivesdecays:

Lowbackground environment for
spectroscopy study in finastate

Yield / (6 MeV)

combinations
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Science Bulletin 66(2021)1278

Enables:”u measurement; well describeflections

More & more important forexotic hadron studies
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LHCBPAPER022-028, in preparation

{ 0 d2RBe © Q QU



LHCBEPAPER022028, in preparation

Thed6 © Q QU decay

Alnteresting for conventional & exotic studies
Aey® 0 @l ;exotic hadronsireeand et 2
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ANo significant hint for§

exotic hadrons In
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Candidates / (3 MeV)

LHCBEPAPER022028, in preparation

Q LU mass spectrum study

AFitd Q0 spectrum
A4 excited states
A RelativistidBreitWigner amplitude; interference considered
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PRL 124(2020)222001
" (w9 & (¢ w9 awere observed in
prompt production, confirm existencein
different production mechanism

Evidence ohew decay moddor © (¢ X O
Evidence ohew state” (¢ Y W 1t
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