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Motivation

AHadron spectroscopy  studies the masses and decays of hadrons.

AThe properties of these hadrons are a result of quantum
chromodynamics (QCD).

AQCD describes the theory of strong interactions between quarks and
gluons, binding quarks and antiquarks into hadrons.

A SU(3) multiplets of ground states contain the (
d, S) quarks.

A Can be extended to SU(4) by adding ¢ quark .
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Motivation

Study structure of hardon
AQuark model

AQuarks and diquark
ATightly bound or molecular

HQET : Heavy Quark Effective Theories

ACan be used to predict masses of heavy
meson/baryon

Heavy baryon model:
Validate HQET by measuring excited states. Diquark system (q,q)

Static heavy quark (Q)
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Status

Beauty baryons

AExcited +° states
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Charmed baryons
AExcited m states
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Decay chain:
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.012001
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.082002
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.152001
https://arxiv.org/abs/2002.05112
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.118.182001
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.222001

Decay chain:

Masses prediction it gl
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https://arxiv.org/pdf/1311.4806.pdf

Detector & data

A LHCb dGSIgﬂEd for Charmed and bOttOm hardon LHCb Cumulative Integrated Recorded Luminosity in pp, 2010-2018

- 2018 (6.5 TeV): 2.18 /b _ -
- 2017 (6.542.51 TeV): 1.71 /b + 0.10 /fb (f

2016 (6.5 TeV): 1.67 /fb 5 i :

2015 (6.5 TeV): 0.33 /fb
- 2012 (4.0 TeV): 2.08 /fo
2011 (3.5 TeV): 1.11 /b
2010 (3.5 TeV): 0.04 /fb

A Excellent vertex, tracking and PID performance.
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A 2016-2018 data at LHCb.
A Integrated luminosity: 5.57 fb -1
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Decay chain:

—0 —
=. > ATK

(

Selection of ¥ Ly okt

BDTG overtraining test

ASelect decays using multivariate boosted
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Decay chain:
=) =+ ATK™

SeleCthn Of 0 L> pK~n™

A Select decays using a 2 -Dimensional 5 14000 00016 &
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Mass spectrum of ¥ U
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https://doi.org/10.1103/PhysRevD.89.052003

Mass spectrum of ¥ U

LHCh Partially reconstructed mode
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