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𝑩𝒄"meson
◉ Heavy quarkonium: ideal system to probe QCD both theoretically and experimentally
◉ The 𝑩𝒄" meson: only ground-state meson composed of two different heavy quarks ("𝑏𝑐)

ü Opportunity: unique features to extract information on both QCD dynamics and weak interactions
⇒ the heaviest among known meson (~6.27 GeV), decay time (~0.5 ps) three times shorter than 𝐵"

⇒ rich decay modes through weak interaction

𝑏 → 𝑐 transition
(~30%)

𝑐 → 𝑠 transition
(~60%)

,𝑏𝑐 → 𝑊! → ,𝑞𝑞
(~10%)

Heavier, shorter-lived than 𝐵!
hence less efficient to detect

e.g. 𝐵"! → 𝐽/𝜓 𝜋! e.g. 𝐵"! → 𝐵#$𝜋! e.g. 𝐵"! → 𝐷$𝐾!
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𝑩𝒄"meson
◉ The 𝑩𝒄" meson: only ground-state meson composed of two different heavy quarks ("𝑏𝑐)

ü Opportunity: unique features to extract information on both QCD dynamics and weak interactions
✘ Challenge: limited knowledge in experimental study 

⇒ unreachable in current 𝑒"𝑒#colliders
⇒ suppressed in hadron colliders as it requires simultaneous ̅𝑐𝑐 and "𝑏𝑏 pair production

[JHEP 10 (2015) 172] [JHEP 07 (2018) 134] [JHEP 07 (2020) 123]

~1M 𝐽/𝜓 @ 3 pb!" ~0.44M Υ(1𝑆)@ 277 pb!" ~25k 𝐵#$(→ 𝐽/𝜓 𝜋$)@ 9 fb!"

𝑁 𝐽/𝜓 ∶ 𝑁 Υ 1𝑆 ∶ 𝑁 𝐵"! = 100k ∶ 0.4k ∶ 1 @ LHCb

https://link.springer.com/article/10.1007/JHEP10(2015)172
https://link.springer.com/article/10.1007/JHEP07(2018)134
https://link.springer.com/article/10.1007/JHEP07(2020)123
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Studies	of	𝑩𝒄"mesons	at	LHCb
◉ The LHCb plays a leading role in the study of the 𝐵$" meson

ü Mass, lifetime measurements → dominating world average
ü Various studies of new decay modes and production

◉ This talk will focus on the recent progress on 𝑩𝒄" studies at LHCb:
❍ New measurement of 𝐵"! decays into single charm final states

❍ Observation of 𝐵"! → 𝐷ℎ!ℎ% decays

❍ Search for 𝐵"! → 𝜒"& 3872 𝜋! decay

❍ Observation of the orbitally excited 𝐵"! states

❍ Observation of 𝐵"! → 𝐽/𝜓 𝜋!𝜋$ decay [Not discussed]

[LHCb-PAPER-2024-035, in prep.]

[JHEP 04 (2024) 151]

[JHEP 06 (2025) 013]

[arXiv:2507.02149] [arXiv:2507.02142]

[LHCb-PAPER-2025-028, in prep.]

New state

Exotic related

New decay
New decay

New decay  

https://link.springer.com/article/10.1007/JHEP04(2024)151
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02149
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02142
https://link.springer.com/article/10.1007/JHEP06(2025)013
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Quarkonium	and	Beauty	Meson	Spectrum
◉ Charmonium	spectrum	is	pretty	well	know.	Bottomonium	spectrum	as	well.

◉ For	Bmesons,	and	in	particular	for	𝐵# or	𝐵" ,	the	knowledge	is	limited.

◉ This	talk	will	focus	on	the	selected	topics	of	beauty	meson	spectroscopy,	includes

LHCb Implication	Workshop

New	measurement	of	𝑩𝒄"	decays	into	
single	charm	final	states

[LHCb-PAPER-2024-035, in prep.]

Preliminary
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New	measurement	of	𝑩𝒄" → 𝑫𝑿	decays	
◉ The 𝐵"! → 𝐷$𝐾! was observed with 5.1𝜎 significance of using Run1 data

seen

not seen

⇒ 𝑅'!( is nearly an order of magnitude larger than expectations from 𝑏 → 𝑢 and 𝑏 → 𝑠 transitions, and exceeds the 
theoretical predictions

[JHEP 06 (2011) 015]

◉ The measurement suggests a dominance of weak annihilation over 𝒃 → 𝒖 transition

❏ Motivation: to further establish the dominance of annihilation, 

the following decays are studied using Run1 + Run2 data

ü 𝐵"! → 𝐷$𝐾!, 𝐵"! → 𝐷$𝜋! (follow-up study)

ü 𝐵"! → 𝐷∗$𝐾! ,𝑢𝑢 , 𝐵"! → 𝐷!𝐾∗$(�̅�𝑑), 𝐵"! → 𝐷#!𝜙 (�̅�𝑠)
(search for new decay modes)

[LHCb-PAPER-2024-035, in prep.]

,𝑢𝑢 �̅�𝑑 �̅�𝑠

[PRL 118 (2017) 111803]
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New	measurement	of	𝑩𝒄" → 𝑫𝑿	decays	

1st Observe.

Evidence

Improve.

❍ Final states requiring �̅�𝑠 are significantly suppressed 
compared to light-quark states

❍ Vector meson modes (𝐷∗"𝐾#, 𝐷#𝐾∗") are about 
1.5×more likely than 𝐷"𝐾#

⇒ 2 orders of magnitude higher than expected from W-
emission and penguin amplitudes, indicating the weak 
annihilation dominates in these 𝐵$# decays

no asymmetry

[LHCb-PAPER-2024-035, in prep.]

Preliminary Preliminary

PreliminaryPreliminary

𝐵!" → 𝐷#𝐾" 𝐵!" → 𝐷"𝐾∗# 𝐵!" → 𝐷∗#𝐾" 𝐵!" → 𝐷%"𝜙 𝐵!" → 𝐷#𝜋"

Yield 129 ± 14 64 ± 11 152 ± 32 14 ± 4 4 ± 4

Significance ~14.5 𝜎 8.1 𝜎 4.9 𝜎 4.3 𝜎 1.1 𝜎

Conclusion
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Quarkonium	and	Beauty	Meson	Spectrum
◉ Charmonium	spectrum	is	pretty	well	know.	Bottomonium	spectrum	as	well.

◉ For	Bmesons,	and	in	particular	for	𝐵# or	𝐵" ,	the	knowledge	is	limited.

◉ This	talk	will	focus	on	the	selected	topics	of	beauty	meson	spectroscopy,	includes

LHCb Implication	Workshop

Observation	of	𝑩𝒄" → 𝑫𝒉" 𝒉# decays

[LHCb-PAPER-2025-028, in prep.]

Preliminary
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Observation	of	𝑩𝒄" → 𝑫𝒉" 𝒉# decays	
◉ Complementary to the analysis of previous 𝐵"! → 𝐷𝑋 decays

✘ Comparing to 𝐵"! → 𝐷𝑋 decays, the three-body decays are theoretically challenging to predict

ü Experimentally, this study serves as a pathfinder for future CPV studies via new decay mode searches

◉ Aim to measure the BFs of 𝐵"! → 𝐷!𝐾!𝜋%, 𝐵"! → 𝐷∗!𝐾!𝜋%, 𝐵"! → 𝐷#!𝐾!𝐾%

◉ Using 𝐵"! → 𝐵#$𝜋! as the normalization channel

◉ The BF ratios are measured using Run1+Run2 data

[LHCb-PAPER-2025-028, in prep.]

Signal yield BF rom 
PDG

Estimated from 
simulation Possible diagrams for the 

𝐵"! → 𝐷(∗)!𝐾!𝜋% decay
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Observation	of	𝑩𝒄" → 𝑫𝒉" 𝒉# decays	
◉ Complementary to the analysis of previous 𝐵"! → 𝐷𝑋 decays

✘ Comparing to 𝐵"! → 𝐷𝑋 decays, the three-body decays are theoretically challenging to predict

ü Experimentally, this study serves as a pathfinder for future CPV studies via new decay mode searches

◉ Aim to measure the BFs of 𝐵"! → 𝐷!𝐾!𝜋%, 𝐵"! → 𝐷∗!𝐾!𝜋%, 𝐵"! → 𝐷#!𝐾!𝐾%

◉ Using 𝐵"! → 𝐵#$𝜋! as the normalization channel

◉ The BF ratios are measured using Run1+Run2 data

[LHCb-PAPER-2025-028, in prep.]

Preliminary

PreliminaryPreliminary

Preliminary

Conclusion
❍ All three decay modes are observed with significance 

above 5𝜎 → 1st Observation

❍ Using 𝐵𝐹 𝐵"! → 𝐵#$𝜋! ~ 16.4 % , the study gives the 
absolute BFs ~10%2 [arXiv:hep-ph/0211021]

https://arxiv.org/abs/hep-ph/0211021
https://arxiv.org/abs/hep-ph/0211021
https://arxiv.org/abs/hep-ph/0211021
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Quarkonium	and	Beauty	Meson	Spectrum
◉ Charmonium	spectrum	is	pretty	well	know.	Bottomonium	spectrum	as	well.

◉ For	Bmesons,	and	in	particular	for	𝐵# or	𝐵" ,	the	knowledge	is	limited.

◉ This	talk	will	focus	on	the	selected	topics	of	beauty	meson	spectroscopy,	includes

LHCb Implication	Workshop

Search	for	𝑩𝒄" → 𝝌𝒄𝟏 𝟑𝟖𝟕𝟐 𝝅" decay

[JHEP 06 (2025) 013]

https://link.springer.com/article/10.1007/JHEP06(2025)013
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Search	for	𝑩𝒄" → 𝝌𝒄𝟏 𝟑𝟖𝟕𝟐 𝝅" decay
◉ 𝜒"&(3872) has never been seen in any exclusive 𝐵"! decays
◉ Compact-tetraquark interpretation expects a significant enhancement of 

the 𝐵"! → 𝜒"& 3872 𝜋! branching fraction

◉ In 2017, ATLAS measured the cross-section of 𝜒"&(3872) in pp collisions, 
the result can be interpretated as a significant enhancement of 𝜒"&(3872)
production in inclusive 𝐵"! decays

Short-lived component
(From 𝐵"! mesons)

Long-lived component
(From other 𝑏-hadrons)

[Phys. Rev. D 94 (2016) 034036]

[JHEP 06 (2025) 013]

[JHEP01(2017)117]

⇒ aim to provide additional experimental input and impose constraints 
on theoretical models

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.034036
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://doi.org/10.1007/JHEP01(2017)117
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Search	for	𝑩𝒄" → 𝝌𝒄𝟏 𝟑𝟖𝟕𝟐 𝝅" decay
◉ Search for 𝐵"! → 𝜒"& 3872 𝜋! , 𝜒"& 3872 → 𝐽/𝜓 𝜋!𝜋%

◉ Using the normalization channel: 𝐵"! → 𝜓 2𝑆 𝜋!

◉ No 𝐵"! → 𝜒"& 3872 𝜋! decay mode observed as signal
◉ An upper limit for the ratio of branching fractions is set at 

90 (95) % CL:

[JHEP 06 (2025) 013]

https://link.springer.com/article/10.1007/JHEP06(2025)013
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Search	for	𝑩𝒄" → 𝝌𝒄𝟏 𝟑𝟖𝟕𝟐 𝝅" decay

Conclusion

❍ No large enhancement for 𝜒"&(3872) production in 

𝐵"! decays is observed

❍ Previous expectations based on compact-tetraquark 

interpretation are not supported by this measurement

◉ Search for 𝐵"! → 𝜒"& 3872 𝜋! , 𝜒"& 3872 → 𝐽/𝜓 𝜋!𝜋%

◉ Using the normalization channel: 𝐵"! → 𝜓 2𝑆 𝜋!

◉ No 𝐵"! → 𝜒"& 3872 𝜋! decay mode observed as signal
◉ An upper limit for the ratio of branching fractions is set at 

90 (95) % CL:

[JHEP 06 (2025) 013]

https://link.springer.com/article/10.1007/JHEP06(2025)013
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Quarkonium	and	Beauty	Meson	Spectrum
◉ Charmonium	spectrum	is	pretty	well	know.	Bottomonium	spectrum	as	well.

◉ For	Bmesons,	and	in	particular	for	𝐵# or	𝐵" ,	the	knowledge	is	limited.

◉ This	talk	will	focus	on	the	selected	topics	of	beauty	meson	spectroscopy,	includes

LHCb Implication	Workshop

Observation	of	the	orbitally	excited	𝑩𝒄" states

[arXiv:2507.02149]

[arXiv:2507.02142]

https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02149
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02142
https://link.springer.com/article/10.1007/JHEP06(2025)013
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A	brief	history:	expanding	the	𝑩𝒄"meson	family
◉ In 1998, the 𝐵$" meson was discovered at the Tevatron
◉ Despite its ground state, only the 2S states have been observed at the LHC in 2014 and 2019

[PRL 113 (2014) 212004] [PRL 122 (2019) 132001]

[PRL 122 (2019) 232001] 

What is next ?

That's all we 
know so far…

[PRD 70 (2004) 054017]

[arXiv:2507.02149] [arXiv:2507.02142]

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.113.212004
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.132001
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.232001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.70.054017
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02149
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02142
https://link.springer.com/article/10.1007/JHEP06(2025)013
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A	brief	history:	expanding	the	𝑩𝒄"meson	family
◉ In 1998, the 𝐵$" meson was discovered at the Tevatron
◉ Despite its ground state, only the 2S states have been observed at the LHC in 2014 and 2019
◉ What is next ? ⇒ Check the predicted properties of 𝐵$" excitations

❏ 𝑀(𝐵$∗∗) above the BD threshold : 𝐵$∗∗ → 𝐵𝐷
❏ 𝑀(𝐵$∗∗) below the BD threshold : radiative and pionic decay to 𝐵$"

⇒ 𝐵$ 1P " is the most likely to be the next ! 

[PRD 70 (2004) 054017]

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.70.054017
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𝑩𝒄 𝟏𝑷 " in	theory

𝑀 ∈ 6.68, 6.80 GeV𝐵$ 1P # → 𝐵$
(∗)# 𝛾

𝐿 = 1 ⊗ 𝑆 = 0, 1
𝑆 = 0 →

𝑆 = 1 → 13𝑃$, 13𝑃&, 13𝑃4

1&𝑃&

mixingFour physical states

13𝑃$, 13𝑃4

(b) Decay branching fraction

(d) Production rate

(c) Masses and mixing angle

∗ Γ ~ 𝑂 100 KeV
negligible comparing to resolution

(a) States mixing

[PRD 70 (2004) 054017]
[Comput. Phys. Commun. 197 (2015) 335]

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.70.054017
https://www.sciencedirect.com/science/article/abs/pii/S0010465515002842?via%3Dihub
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◉ The mass shift due to the unreconstructed 𝛾&'() from 𝐵$∗

1P

1S

1'P(
1P)′
1P)
1'P"

1'S)

1'S"

𝐵"∗

𝐵"

𝐵"(1P)

𝜸 𝜸

𝜸𝐬𝐨𝐟𝐭

◎ The value 𝛿𝑀 = 𝑀 𝐵$∗ −𝑀(𝐵$) is unknown 
since 𝐵$∗ has not been observed yet

❏ Spin singlet 1*𝑃* fully decay to 𝐵$𝛾:

❏ Spin triplet 1+𝑃*,-,+ transition to 𝐵$∗(1+𝑆*) and then to 𝐵$𝛾
M5678 = M(B7γ)

M5678 = M B7γ − δM

𝑩𝒄 𝟏𝑷 " in	experiment

◉ Recall that the 1𝑃*., 1𝑃* are mixtures of 1*𝑃*, 1+𝑃* states

⇒ triplet-derived mass peaks will shift downward by δM

Four states ⇒ Six peaks

⇒M B/	 γ 12/' −M(B/	 ) is predicted within 𝟑𝟒𝟎, 𝟓𝟐𝟎 𝐌𝐞𝐕
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Observation	of	the	orbitally	excited	𝑩𝒄" states
◉ Analysis overview

❏ Run1 + Run2 dataset at LHCb corresponding to 9 fb.)

❏ 𝐵" 1𝑃 ! reconstruction

ü 𝐵" 1𝑃 ! → 𝐵"!𝛾 with 𝐵"! → 𝐽/𝜓𝜋!, 𝐽/𝜓 → 𝜇!𝜇%

ü Calorimeter photon used (worse resolution, larger statistics)

❏ 𝐵" 1𝑃 ! selection

ü BDT classifier used to maximize 𝑆/ 𝑆 + 𝐵 for 𝐵"! candidates

ü Cut-based selection performed in signal decay mode 

❏ Simulation

ü BcVegPy is employed to produce 𝐵" 1𝑃 ! and 𝐵"! states

ü The photon energy is corrected using 𝜒"& → 𝐽/𝜓 𝛾 decay

⇒ following the selection criterion in 𝐵" 2𝑆 ! measurement

photons convert 
before magnet

reconstructed as 
calorimeter clusters 

photons convert 
after magnet

non-convert 
photons

reconstructed as 
𝒆"𝒆# pairs 

[PRL 122 (2019) 232001]

[arXiv:2507.02149]
[arXiv:2507.02142]

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.232001
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02149
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02142
https://link.springer.com/article/10.1007/JHEP06(2025)013
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Observation	of	the	orbitally	excited	𝑩𝒄" states
◉ A pronounced wide peaking structure is seen within the predicted mass range!

❏ Distribution of 𝐵"! sideband ( 6340, 6550 MeV) is shown as comparison

❏ Structure is confirmed across different data-taking periods, magnet polarities, alternative selection criteria

⇒ recall the predicted mass region is 340, 520 MeV⇒ ~ 25 K 𝐵$# reconstructed, compatible 
with those in the previous analysis

◉ How to interpretate the observed structure ?   → theory-independent and theory-constraint interpretation! 

[arXiv:2507.02149]
[arXiv:2507.02142]

https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02149
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02142
https://link.springer.com/article/10.1007/JHEP06(2025)013
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Observation	of	the	orbitally	excited	𝑩𝒄" states
◉ Theory-independent interpretation

❏ The mass-resolution relation of 𝐵" 1𝑃 ! signal is studied using an ensemble of corrected simulation samples

❏ The visible width of the peaking structure is ~ 37 MeV, while the width of a single peak is determined to be 

~ 20 MeV ⇒ a minimal two-peak model is used to effectively describe the structure

Conclusion (I)
◉ The structure is confirmed with global significance > 7𝜎
◉ The signal yield, effective peak positions are measured to be

◉ The observed structure is expected to be contributed from 

multiple 𝐵" 1𝑃 ! → 𝐵"
(∗)!𝛾 decays, which have to wait for 

larger statistics and better resolution to be distinguished.

[arXiv:2507.02149]
[arXiv:2507.02142]

https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02149
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02142
https://link.springer.com/article/10.1007/JHEP06(2025)013
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Observation	of	the	orbitally	excited	𝑩𝒄" states
◉ Theory-constrained interpretation

❏ Considering the possible presence of six peaks using Run2 data at 𝑠 = 13 TeV
❏ For a given theoretical model, several properties constrained to predictions

ü Fix the position of each peak to the prediction

ü Fix the relative yields of six peaks, for 𝑁9

❏ Different theoretical models were investigated

❏ The total signal yield of 𝑩𝒄 𝟏𝑷 ! can be extracted, with the relative production rate calculated

𝑵𝒊 = 𝑳 ⋅ 𝝈𝐩𝐫𝐨𝐝,𝒊 ⋅ 𝑩𝑹𝒊 ⋅ 𝜺𝒊

calculated using BcVegPy generator

obtained from GI model with masses and 
mixing angle modified for each specific model

estimated with simulation

⇒ represent the fraction of 𝐵"! comes from 𝐵" 1𝑃 !, predicted to be (0.17, 0.19) based on NRQCD-based prediction  

[arXiv:2507.02149]
[arXiv:2507.02142]

https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02149
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02142
https://link.springer.com/article/10.1007/JHEP06(2025)013
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Observation	of	the	orbitally	excited	𝑩𝒄" states
◉ Theory-constrained interpretation

❏ Considering the possible presence of six peaks with several properties constrained to predictions

❏ Different theoretical models were investigated

❏ The total signal yield of 𝑩𝒄 𝟏𝑷 ! can be extracted, with the relative production rate calculated

Conclusion (II)
◉ All considered models provide a generally good description 

with 𝑝-values ranging from 15%-90%

◉ The Lattice QCD calculation is taken as the baseline, with R 

measured to be

⇒ first-principle & provide highest 𝑝-value

◉ The result is consistent with NRQCD-based prediction

[arXiv:2507.02149]
[arXiv:2507.02142]

https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02149
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://link.springer.com/article/10.1007/JHEP06(2025)013
https://arxiv.org/abs/2507.02142
https://link.springer.com/article/10.1007/JHEP06(2025)013
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Summary
◉ New measurement of 𝐵"! decays into single charm final states

ü New decay mode: 𝐵"! → 𝐷!𝐾∗$

ü Evidence for 𝐵"! → 𝐷∗$𝐾!, 𝐵"! → 𝐷#!𝜙 decay
ü Improved measurement of 𝐵"! → 𝐷$𝐾!

◉ Observation of 𝐵"! → 𝐷ℎ!ℎ% decays
ü New decay mode: 𝐵"! → 𝐷!𝐾!𝜋%, 𝐵"! → 𝐷∗!𝐾!𝜋%, 𝐵"! → 𝐷#!𝐾!𝐾%

◉ Search for 𝐵"! → 𝜒"& 3872 𝜋! decay
ü No enhancement observed, upper limit set
ü Predictions based on compact-tetraquark models not supported

◉ Observation of the orbitally excited 𝐵"! states
ü New states observed: 𝐵" 1𝑃 !

ü Relative production rate measured in theory-constraint interpretation

◉ With more opportunity in Run3, the LHCb experiment will keep making 
important contributions to 𝐵"! studies with closer collaboration between 
theorists and experimentalists !

[LHCb-FIGURE-2024-017]

Thanks a lot for your attention!

https://lbfence.cern.ch/alcm/public/figure/details/3763
https://lbfence.cern.ch/alcm/public/figure/details/3763
https://lbfence.cern.ch/alcm/public/figure/details/3763
https://lbfence.cern.ch/alcm/public/figure/details/3763
https://lbfence.cern.ch/alcm/public/figure/details/3763
https://lbfence.cern.ch/alcm/public/figure/details/3763
https://lbfence.cern.ch/alcm/public/figure/details/3763
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◉ Selected	topics

Backup



Yuhao	Wang 27

Quarkonium	and	Beauty	Meson	Spectrum
◉ Charmonium	spectrum	is	pretty	well	know.	Bottomonium	spectrum	as	well.

◉ For	Bmesons,	and	in	particular	for	𝐵# or	𝐵" ,	the	knowledge	is	limited.

◉ This	talk	will	focus	on	the	selected	topics	of	beauty	meson	spectroscopy,	includes

LHCb Implication	Workshop

Observation	of	𝑩𝒄" → 𝑱/𝝍𝝅"𝝅𝟎 decay

[JHEP 04 (2024) 151]

https://link.springer.com/article/10.1007/JHEP04(2024)151
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Observation	of	𝑩𝒄" → 𝑱/𝝍𝝅"𝝅𝟎 decay
[JHEP 04 (2024) 151]◉ Motivation

❒ Tree-level	𝑏 → 𝑐 transition
❒ Various	prediction	values
⇒ spin-counting:		3 × ℬ(𝐵$# → 𝐽/𝜓𝜋#)
❒ Study	the	structure	of	intermediate	states
⇒ potential	tiny	contribution	from	𝜌 1450 [PhysRevD.61.112002]

*	Full	RunI +	RunII dataset:	9	fb%&

https://link.springer.com/article/10.1007/JHEP04(2024)151
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.61.112002
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Observation	of	𝑩𝒄" → 𝑱/𝝍𝝅"𝝅𝟎 decay
◉ Strategy

❒ Measure	the	ratio	of	branching	fractions	between	𝐵$# → 𝐽/𝜓𝜋#𝜋" and	𝐵$# → 𝐽/𝜓𝜋#

❒ The	𝐵# → 𝐽/𝜓𝐾∗#(→ 𝐾#𝜋") decay	is	used	to	correct	the	detector	resolution
❒ The	possible	contribution	from	𝜌(1450) is	considered	in	simulation

◉ Results
❒ The	𝐵$" → 𝐽/𝜓𝜋"𝜋% decay is	dominated	by	𝐵$" → 𝐽/𝜓𝜌" with	a	small	admixture	of	𝐵$" → 𝐽/𝜓𝜌(1450)"

ℬ 𝐵#$ → 𝐽/𝜓𝜌$

ℬ 𝐵#$ → 𝐽/𝜓𝜋$
=
𝑁%!
𝑁&!

⋅
𝜖&!
𝜖%!

[JHEP 04 (2024) 151]

https://link.springer.com/article/10.1007/JHEP04(2024)151
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New	measurement	of	𝑩𝒄" → 𝑫𝑿	decays	
◉ Five 𝑅FG and one 𝐴HI asymmetry are measured

Yield PDG Estimated from simulation
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The	LHCb detector
◉ A	general	purpose detector	covering	the	forward	region:	2 < 𝜂 < 5
◉ Excellent	tracking,	particle	identification	and	trigger	systems
◉ Perfect	conditions	for	both	precision	measurements	&	observations	of	new	states/decays
◉ Successful	operation	in	RunI and	RunII with	various	collision	systems	(pp,	p-Pb,	Pb-Pb)
◉ So	far	75	hadrons	have	been	discovered	at	the	LHC,	of	which	67	by	LHCb

[JINST 3 (2008) S08005]
[IJMPA 30 (2015) 1530022]

[https://www.nikhef.nl/~pkoppenb/hadrons//Masses.pdf]

https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005/meta
https://www.worldscientific.com/doi/abs/10.1142/S0217751X15300227
https://www.nikhef.nl/~pkoppenb/hadrons/Masses.pdf
https://www.nikhef.nl/~pkoppenb/hadrons/Masses.pdf
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LHCb dataset
◉ RunI:	3 fb%& 𝑝𝑝 collision	@	7,8	TeV
◉ RunII:	6 fb%& 𝑝𝑝 collision	@	13	TeV

https://lbgroups.cern.ch/online/OperationsPlots/index.htm

https://lbgroups.cern.ch/online/OperationsPlots/index.htm

