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Outline

» Recent results in b-baryon spectroscopy

» Recent results in c-meson spectroscopy
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The LHCb detector

» Precise vertexing and chioi o particie [ information
» General purpose detector in the forward region
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Hadron spectroscopy at LHCb
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Baryon spectroscopy: meet the beauty baryons
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» Baryons provide a rich zoo of states to study
» Most singly-heavy L = 0 states observed

» Focus on recent LHCb study of states
» Isospin doublets with quark content bsq
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» Unobserved =0 likely below =, 7 threshold
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» Masses and widths measured to high precision
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» Significant signals observed when combining
1P each =, resonance with an additional pion

32~ » =, (6100) confirmed with 120 significance

e B and =(6095) observed for first time

=p with 100 and 8¢ significance, respectively

= » Quantum numbers, j JP, unknown but likely two

S = of the 1P excited states
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Amplitude analysis

Prompt production

» Resonant production of states in b-decays gives knowledge of both production
and decay

» Determine J© quantum numbers in addition to mass, width and decay mode

» Describe phasespace of b-decay with a coherent sum of amplitudes
corresponding to different resonant and non-resonant decay pathways

» Also exploit interference between different contributions
7
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» Conventional c-meson resonances » Additionally sensitive to exotic 75"
. _ =0 . .
expected in D"~ 7" and T 5, contributions


https://doi.org/10.48550/arXiv.2405.00098
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» Amplitude analysis shows data con-
sistent with a baseline model com-
posed of only D*~ =T contributions

» Slight improvement from
including exotic component
but not significant

» Fit fraction of T},(2900)** contribu-
tion < 2.3% at 90% CI
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» Simultaneous analysis of D**D~ K+ and D*~ D+ K™ final states
» Sensitive to T, states previously seen in DD~ K™

» Charmonium-like resonances strongly decaying to D** D¥ must conserve
C-parity

» Amplitude model constructed to enforce C-parity in these contributions:

Aleej»0++p- = CjAlce| DD+
Cj +1Vj
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Summary

» The first two runs of LHCb have yielded an impressive
haul of new hadrons

» Particular sucess with b-baryons and charm sector

» Many more analyses in the pipeline



Questions, utterances or friendly bugs?

IHAE A OUEISTON.

WELL, LESS OF A QUESTION
AND MORE OF A COMMENT.

T GUESS IT'5 LESS OF A COMMENT
AND MORE OF AN UTTERANCE

REALLY IT5 LESS AN UTTERANCE,
MORE. AN AR PRESSURE LIVE.

|
ITS LESS AN AIR PRESSURE. WAVE
AND MORE A FRIENDLY HAND WAVE.

\
T GUESS [T’ LESS A FRIENDLY
WAVE THAN IT IS A FRIENDLY BUG.
1

I FOUND THIS BUG AND NOW WERE
FRIENDS. DO YOU UANT TO MEET IT?
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