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Introduction
• Hadrons exhibit a rich spectrum of quark flavours, inner structures and excitation patterns
• Important platform to study strong interaction at low-energy scales
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LHCb as a hadron factory

Six new hadrons 
observed by 
LHCb in 2026

[Patrick’s webpage]

76 by LHCb

https://koppenburg.ch/particles.html
https://koppenburg.ch/particles.html
https://koppenburg.ch/particles.html


4

Six new hadrons observed by LHCb in 2026

𝑫𝒔𝟏 𝟐𝟗𝟑𝟑 +

arXiv:2604.21257

𝑩𝒔𝟎
∗ 𝟓𝟕𝟎𝟎 +

arXIv:2609.25178

𝜮𝒄 𝟐𝟗𝟎𝟎 𝟎

𝜮𝒄 𝟑𝟐𝟎𝟎 𝟎

arXiv:2607.10595

𝜩𝒄𝒄
+

PRL 137 (2026) 021902

𝜴𝒄𝒄
+

arXiv:2609.21921

https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2609.25178
https://arxiv.org/abs/2609.25178
https://arxiv.org/abs/2607.10595
https://arxiv.org/abs/2607.10595
https://journals.aps.org/prl/abstract/10.1103/dmv6-7gdv
https://arxiv.org/abs/2609.21921
https://arxiv.org/abs/2609.21921
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Selected topics

LHCb-PAPER-2026-033
in preparation

• Hidden-charm tetraquark
• New decay: 𝑇𝑐 ҧ𝑐1 4430 − → 𝐷∗−𝐷0

• Charm-strange mesons
• Study of 𝐷𝑠1 2460 +/𝐷𝑠1 2536 + → 𝐷𝑠

+𝜋+𝜋−  decays
• New state: 𝐷𝑠1 2933 +

• Beauty-strange meson
• New state: 𝐵𝑠0

∗ 5700 0 arXiv: 2608.10826

arXiv: 2604.21257

arXiv:2609.25178

More seen in Jibo’s talk on Wednesday

https://arxiv.org/abs/2608.10826
https://arxiv.org/abs/2608.10826
https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2609.25178
https://arxiv.org/abs/2609.25178
https://indico.global/event/17070/contributions/166001/
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LHCb detector (Run1-2)

• Optimised for reconstructing heavy hadrons

2 < 𝜂 < 5 range: 

~25% 𝑏 ത𝑏 pairs in 

LHCb acceptance

JINST 3 (2008) S08005, IJMPA 30 (2015) 1530022

https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005
https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005
https://www.worldscientific.com/doi/abs/10.1142/S0217751X15300227
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LHCb dataset

• Total integrated luminosity: 37 fb−1

• Much faster data accumulation in Run 3
• 5×ℒ(𝑡) with fresh-new detector
• Fully software-based trigger

• ×2 hadronic trigger efficiency



New decay: 𝑻𝒄ത𝒄𝟏 𝟒𝟒𝟑𝟎 − → 𝑫∗−𝑫𝟎



𝑇𝑐 ҧ𝑐1 4430 − 

• First observed in 𝐵0 → 𝝍 𝟐𝑺 𝝅−𝐾+ by Belle in 2008
• Spin-parity later determined as 𝐽𝑃 = 1+

• Confirmed by LHCb in 𝜓 2𝑆 𝜋− of several decays

• 𝐵0 → 𝜓 2𝑆 𝜋−𝐾+; 𝐵+ → 𝜓 2𝑆 𝜋−𝜋+𝐾+𝜋+; 𝐵− → 𝜓 2𝑆 𝜋−𝐾𝑆
0
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PRL 100 (2008) 142001

PRL 112 (2014) 222002, JHEP 01 (2025) 054, PRD 113 (2026) L071101 

• Discussions about 𝑇𝑐 ҧ𝑐1 4430 − 
• Manifestly exotic states of four quarks

• Structure remains unknown
• 𝐷∗ ഥ𝐷1 molecular?

• Compact tetraquark?

• Triangle singularity involving open-charm final states?

PRD 77 (2008) 094015

PRD 89 (2014) 114010

PLB 702 (2011) 139

Search for 𝑻𝒄ത𝒄𝟏 𝟒𝟒𝟑𝟎 − in open-charm final state?  

Formerly 𝑍𝑐(4430)

https://journals-aps-org.ezproxy.cern.ch/prl/abstract/10.1103/PhysRevLett.100.142001
https://doi.org/10.1103/PhysRevLett.112.222002
https://link.springer.com/article/10.1007/JHEP01(2025)054
https://journals.aps.org/prd/abstract/10.1103/rcfs-ynh2?utm_source=chatgpt.com
https://doi.org/10.1103/PhysRevD.77.094015?utm_source=chatgpt.com
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.89.114010?utm_source=chatgpt.com
https://doi.org/10.1016/j.physletb.2011.06.083?utm_source=chatgpt.com


𝐵0 → 𝐷∗−𝐷0𝐾+ decays   
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LHCb-PAPER-2026-033, in preparation

• Run 1+2 data

𝑵𝐬𝐢𝐠 ≈ 𝟔𝟔𝟎𝟎

LHCb preliminary

LHCb preliminary



𝑇𝑐 ҧ𝑐1 4430 − → 𝐷∗−𝐷0 
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LHCb-PAPER-2026-033, in preparation

• Amplitude analysis of 𝐵0 → 𝐷∗−𝐷0𝐾+

• Only 𝐷𝑠
∗∗+ → 𝐷0𝐾+ contributions can not well describe the data

• QMI: Model-independent description of 𝐽𝑃 = 1− 𝐷𝑠
+ resonances

• Reference fit:  𝐷𝑠
+-only fit

No evidence of other 𝑇𝑐 ҧ𝑐  
states or 𝑇𝑐 ҧ𝑠 → 𝐷∗−𝐾+

Need 𝑇𝑐 ҧ𝑐1 4430 − to 
account for the dip via 
negative interference 

LHCb preliminary LHCb preliminary LHCb preliminary

LHCb preliminary
5.3𝜎



𝑇𝑐 ҧ𝑐1 4430 − properties
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LHCb-PAPER-2026-033, in preparation

Uncertainties are statistical, systematic 
and external, respectively

Comparable couplings to open-charm and
hidden-charm final states disfavour a pure
𝐷∗ ഥ𝐷1 molecular interpretation

Compatible with PDG values



Charm-strange mesons



Low mass puzzles in 𝐷𝑠
+ spectrum

• Two states observed in 2003
• 𝑫𝒔𝟎

∗ 𝟐𝟑𝟏𝟕 +: below 𝐷𝐾 threshold
• 𝑫𝒔𝟏 𝟐𝟒𝟔𝟎 +: below 𝐷∗𝐾 threshold

14

Masses significantly lower than 
quark-model predictions

✓ Complete the 𝐷𝑠
+ spectrum

✓ Study decays of these states

Tetraquark?
Couple channel effect?

arXiv:2602.11744

PRD 106 (2022) 074014

• 𝑫𝒔𝟎 𝟐𝟓𝟗𝟎 + observed in 2021

Couple channel effect?
PRD 106 (2022) 074014

Mass also lower than quark-model 
prediction

https://arxiv.org/abs/2602.11744
https://doi.org/10.1103/PhysRevD.106.074014
https://doi.org/10.1103/PhysRevD.106.074014


New 𝐷𝑠
+ state



𝐷+𝐾+𝜋− system of 𝐵0 → 𝐷+𝐷−𝐾+𝜋− 

• 𝐷𝑠
+ states in 𝐷+𝐾+𝜋− 3-body final state

• Complementary to the extensively studied 𝐷(∗)𝐾 2-body systems 

• Rich excitation pattern: access to all spin-parity except for 0+
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• In 2021, LHCb observed 𝐷𝑠0 2590 +

• Limited phase space: 𝑚 𝐾+𝜋− < 0.75 GeV

• Candidate for 𝐷𝑠 21𝑆0
+

Higher excitations in full phase space? 

PRL 126 (2021) 122002

𝑫𝒔𝟎 𝟐𝟓𝟗𝟎 +

https://doi.org/10.1103/PhysRevLett.126.122002


New state: 𝐷𝑠1 2933 +

• Amplitude analysis of 𝐵0 → 𝐷+𝐷−𝐾+𝜋− in the full phase space 
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arXiv:2604.21257

• 𝐷𝑠1
+  MI: model-independent description of 𝐽𝑃 = 1− 𝐷𝑠

+

• 𝜓/𝜒𝑐: charmonia in  𝐷+𝐷−

𝑫𝒔𝟏 𝟐𝟗𝟑𝟑 +

> 10𝜎

𝑫𝒔𝟎 𝟐𝟓𝟗𝟎 +

𝑫𝒔𝟏 𝟐𝟗𝟑𝟑 +

• Run2 data
• 𝐵0 yield: ~3265

https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2604.21257


𝐷𝑠1 2933 + in the 𝐷𝑠
+ spectrum

• Radial excitation of 𝐷𝑠1 2460 +/
𝐷𝑠1 2536 +

18

arXiv:2604.21257

• Mass also lower than quark-model 
prediction
• Similar pattern as 𝐷𝑠0 2590 +  

Couple channel effect?
arXiv:2605.17832

https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2605.17832


𝐷𝑠1 2460 +/𝐷𝑠1 2536 + → 𝐷𝑠
+𝜋+𝜋−



2024 Study of 𝐷𝑠1 2460 + → 𝐷𝑠
+𝜋+𝜋−

• Double-charm decays: 𝐵 → ഥ𝐷(∗)𝐷𝑠
+𝜋+𝜋−

20

A natural description requires two tetraquark states with

mass just above the 𝐷𝑠
+𝜋± upper mass boundary

To confirm in other decays??

Sci. Bull. 70 (2025) 1432–1444

https://doi.org/10.1016/j.scib.2025.02.025?utm_source=chatgpt.com
https://doi.org/10.1016/j.scib.2025.02.025?utm_source=chatgpt.com
https://doi.org/10.1016/j.scib.2025.02.025?utm_source=chatgpt.com


Muon-tagged 𝐷𝑠1 2460 +/𝐷𝑠1 2536 + → 𝐷𝑠
+𝜋+𝜋−

• 𝐷𝑠
+𝜋+𝜋−𝜇−:

21

arXiv:2608.10826

Double charm enhanced sample:
𝐵 → 𝐷𝑠

+𝜋+𝜋− ഥ𝐷𝑋, ഥ𝐷 → 𝜇−𝑋′
Semileptonic enhanced sample:
𝐵 → 𝐷𝑠

+𝜋+𝜋−𝜇−𝑋

https://arxiv.org/abs/2608.10826
https://arxiv.org/abs/2608.10826


𝐷𝑠1 2460 +/𝐷𝑠1 2536 + → 𝐷𝑠
+𝜋+𝜋− Dalitz plot analysis

• Simultaneous fit to
• 𝐷𝑠1 2460 + and 𝐷𝑠1 2536 + decays

• Double charm and semileptonic enhanced samples
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arXiv:2608.10826

• Several models tested:
• 𝑓 → 𝜋+𝜋− states only: 𝑓0(500), 𝑓0(980), 𝑓2(1270)

• 𝑓 states + triangle diagrams

• 𝑓 states + 𝑇𝑐 ҧ𝑠0
++/0

(best fit)

• 𝑇𝑐 ҧ𝑠0
++/0

modelled with relativistic Breit-Wigner function (parameters poorly determined)

• 𝑇𝑐 ҧ𝑠0
++/0

modelled with K-matrix considering 𝐷𝐾 → 𝐷𝑠
+𝜋 rescattering (most reasonable)

https://arxiv.org/abs/2608.10826
https://arxiv.org/abs/2608.10826


𝐷𝑠1 2460 +/𝐷𝑠1 2536 + → 𝐷𝑠
+𝜋+𝜋− Dalitz plot analysis
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arXiv:2608.10826

𝐷𝑠1 2536 +

K-matrix with 𝐷𝐾 →
𝐷𝑠

+𝜋 rescattering

𝐷𝑠1 2460 +

Significant contribution of
𝑇𝑐 ҧ𝑠0

∗ in 𝐷𝑠1 2460 + decay

Exotic nature of 𝑫𝒔𝟏 𝟐𝟒𝟔𝟎 +?

𝑇𝑐 ҧ𝑠0
∗ in 𝐷𝑠1 2536 + decay: 4𝜎

https://arxiv.org/abs/2608.10826
https://arxiv.org/abs/2608.10826


Beauty-strange mesons



From 𝐷𝑠
+ to 𝐵𝑠

0 spectrum

25

• Where are the missing states?

• If 𝐷𝑠0
∗ 2317 +/𝐷𝑠1 2460 +

correspondences show
unexpected low mass?



New state in the 𝐵𝑠
0𝜋0 final state

26

• 𝐵𝑠
0 → 𝐷𝑠

−𝜋+, 𝐽/𝜓𝜙, 𝐷𝑠
−3𝜋±

• 𝜋0 → 2𝛾

arXiv:2609.25178

New state

Run1+2

𝑁sig = 343−41
+44 > 7𝜎 𝐵𝑠0

∗ → 𝐵𝑠
0𝜋0

• Two interpretations:

𝐵𝑠1 → 𝐵𝑠
∗0𝜋0

𝐵𝑠
∗0 → 𝐵𝑠

0𝛾: 𝛾 missing

Future study of 𝐵𝑠
0𝛾 can access

both 𝐵𝑠0
∗ and 𝐵𝑠1

https://arxiv.org/abs/2609.25178


New state in the 𝐵𝑠
0 spectrum
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• Mass significantly lower than the
quark-model prediction

arXiv:2609.25178

Exotic nature?

Similar pattern to that of 𝐷𝑠1 2460 + under
the 𝐽𝑃 = 1+ interpretation

• Similar mass splitting as 𝐷𝑠0
∗ 2317 +

• the same heavy-flavour
independent mechanism?

Under 𝐽𝑃 = 0+ interpretation

https://arxiv.org/abs/2609.25178
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Summary
• LHCb is a rich hadron factory at LHC: six new hadrons observed in 2026

Stay tuned! Thanks for listening

• Results presented in this talk:

Hidden-charm tetraquark
• New decay: 𝑇𝑐 ҧ𝑐1 4430 − → 𝐷∗−𝐷0

𝐷𝑠
+ and 𝐵𝑠

+ spectra:
• New state: 𝐷𝑠1 2933 +

• 𝐷𝑠1 2460 +/𝐷𝑠1 2536 + → 𝐷𝑠
+𝜋+𝜋−

• New state: 𝐵𝑠0
∗ 5700 0

• Run3 opportunities (×8 statistics for hadronic modes)

• Measure known hadrons in different final states
• Many unobserved hadrons come within reach, in particular in the beauty and baryon sector



Backup



𝐵0 → 𝐷∗−𝐷0𝐾+ fit without 𝑇𝑐 ҧ𝑐1 4430 −

30

LHCb-PAPER-2026-033, in preparation

LHCb preliminary LHCb preliminary LHCb preliminary



𝐵0 → 𝐷∗−𝐷0𝐾+ fit fractions

31

LHCb-PAPER-2026-033, in preparation



𝐵0 → 𝐷+𝐷−𝐾+𝜋− 

• 𝐷+ → 𝐾−𝜋+𝜋+

32

arXiv:2604.21257

𝑵𝐬𝐢𝐠 ≈ 𝟑𝟐𝟔𝟓

Run 2

𝑫𝒔𝟎 𝟐𝟓𝟗𝟎 +

New 𝑫𝒔
+

https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2604.21257


𝐵0 → 𝐷+𝐷−𝐾+𝜋− mass plots

33

arXiv:2604.21257

https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2604.21257


𝐵0 → 𝐷+𝐷−𝐾+𝜋− angular plots

34

arXiv:2604.21257

https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2604.21257


𝐵0 → 𝐷+𝐷−𝐾+𝜋− amplitude components
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arXiv:2604.21257

https://arxiv.org/abs/2604.21257
https://arxiv.org/abs/2604.21257


𝐷𝑠1 2460 +/𝐷𝑠1 2536 + → 𝐷𝑠
+𝜋+𝜋− models

36

arXiv:2608.10826

Triangle diagram (Tri) not favoured

SLA: 𝐷𝐾 → 𝐷𝑠
+𝜋 scattering

https://arxiv.org/abs/2608.10826
https://arxiv.org/abs/2608.10826


Measured properties in 𝐷𝑠1
+ → 𝐷𝑠

+𝜋+𝜋−

37

arXiv:2608.10826

𝑻𝒄ത𝒔𝟎
∗ :

𝑫𝒔𝟏 𝟐𝟒𝟔𝟎 +:

Compatible with those determined in

the 𝐵 → ഥ𝐷(∗)𝐷𝑠
+𝜋+𝜋− study

Sci. Bull. 70 (2025) 1432–1444

𝑫𝒔𝟏 𝟐𝟓𝟑𝟔 +:

Most precise/stringent

First measurement

Uncertainties are statistical, systematic 
and external, respectively

https://arxiv.org/abs/2608.10826
https://arxiv.org/abs/2608.10826
https://doi.org/10.1016/j.scib.2025.02.025?utm_source=chatgpt.com
https://doi.org/10.1016/j.scib.2025.02.025?utm_source=chatgpt.com
https://doi.org/10.1016/j.scib.2025.02.025?utm_source=chatgpt.com


New state in the 𝐵𝑠
0𝜋0 final state

38

arXiv:2609.25178

https://arxiv.org/abs/2609.25178
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   𝑫  𝒔 𝟏    (  𝟐 𝟗 𝟑 𝟑 ) +


   𝑩  𝒔 𝟎 ∗    (  𝟓 𝟕 𝟎 𝟎 ) +


   𝜮 𝒄    (  𝟐 𝟗 𝟎 𝟎 ) 𝟎


   𝜮 𝒄    (  𝟑 𝟐 𝟎 𝟎 ) 𝟎


   𝜩  𝒄 𝒄 +


   𝜴  𝒄 𝒄 +


   T  c  c - 1    (  4430 ) − →  D  ∗ −  D 0


   D  s 1    (  2460 ) + /  D  s 1    (  2536 ) + →  D s +  𝜋 +  𝜋 −


   D  s 1    (  2933 ) +


   B  s 0 ∗    (  5700 ) 0


  2 < 𝜂 < 5


  ~ 25 %   b  b -


  37   f  b  − 1


  5 × ℒ ( t )


  × 2


   𝑻  𝒄  𝒄 - 𝟏    (  𝟒 𝟒 𝟑 𝟎 ) − →  𝑫  ∗ −  𝑫 𝟎


   T  c  c - 1    (  4430 ) −


   B 0 → 𝝍  (  𝟐 𝑺 )  𝝅 −  K +


   J P =  1 +


  𝜓  (  2 S )  𝜋 −


   B 0 → 𝜓  (  2 S )    𝜋 − K +


   B + → 𝜓  (  2 S )    𝜋 −  𝜋 + K +  𝜋 +


   B − → 𝜓  (  2 S )    𝜋 − K S 0


   T  c  c - 1    (  4430 ) −


   D ∗    D - 1


   𝑻  𝒄  𝒄 - 𝟏    (  𝟒 𝟒 𝟑 𝟎 ) −


   Z c ( 4430 )


   B 0 →  D  ∗ −  D 0  K +


   𝑵  𝐬 𝐢 𝐠 ≈ 𝟔 𝟔 𝟎 𝟎


   T  c  c - 1    (  4430 ) − →  D  ∗ −  D 0


   B 0 →  D  ∗ −  D 0  K +


   D s  ∗ ∗ + →  D 0  K +


   J P =  1 −


   D s +


   D s +


   T  c  c -


   T  c  s - →  D  ∗ −  K +


   T  c  c - 1    (  4430 ) −


  5 . 3 𝜎


   T  c  c - 1    (  4430 ) −


   D ∗    D - 1


   D s +


   𝑫  𝒔 𝟎 ∗    (  𝟐 𝟑 𝟏 𝟕 ) +


  D K


   𝑫  𝒔 𝟏    (  𝟐 𝟒 𝟔 𝟎 ) +


   D ∗ K


   D s +


   𝑫  𝒔 𝟎    (  𝟐 𝟓 𝟗 𝟎 ) +


   D s +


   D +  K +  𝜋 −


   B 0 →  D +  D −  K +  𝜋 −


   D s +


   D +  K +  𝜋 −


   D  ( ∗ ) K


   0 +


   D  s 0    (  2590 ) +


  m  (   K +  𝜋 − ) < 0 . 75   GeV


   D s    (   2 1  S 0 ) +


   𝑫  𝒔 𝟎    (  𝟐 𝟓 𝟗 𝟎 ) +


   D  s 1    (  2933 ) +


   B 0 →  D +  D −  K +  𝜋 −


   D  s 1 +


     J P = 1 −


   D s +


  𝜓   / 𝜒 c


   D +  D −


   𝑫  𝒔 𝟏    (  𝟐 𝟗 𝟑 𝟑 ) +


  > 10 𝜎


   𝑫  𝒔 𝟎    (  𝟐 𝟓 𝟗 𝟎 ) +


   𝑫  𝒔 𝟏    (  𝟐 𝟗 𝟑 𝟑 ) +


   B 0


   D  s 1    (  2933 ) +


   D s +


   D  s 1    (  2460 ) + /  D  s 1    (  2536 ) +


   D  s 0    (  2590 ) +


   D  s 1    (  2460 ) + /  D  s 1    (  2536 ) + →  D s +  𝜋 +  𝜋 −


   D  s 1    (  2460 ) + →  D s +  𝜋 +  𝜋 −


  B →    D -  ( ∗ )  D s +  𝜋 +  𝜋 −


   D s +  𝜋 ±


   D  s 1    (  2460 ) + /  D  s 1    (  2536 ) + →  D s +  𝜋 +  𝜋 −


   D s +  𝜋 +  𝜋 −  𝜇 −


  B →


   D s +  𝜋 +  𝜋 −  D - X


   D - →  𝜇 −  X ′


  B →


   D s +  𝜋 +  𝜋 −  𝜇 − X


   D  s 1    (  2460 ) + /  D  s 1    (  2536 ) + →  D s +  𝜋 +  𝜋 −


   D  s 1    (  2460 ) +


   D  s 1    (  2536 ) +


  f →  𝜋 +  𝜋 −


   f 0 ( 500 )


   f 0 ( 980 )


   f 2 ( 1270 )


  f


  f


   T  c  s - 0  + + / 0


   T  c  s - 0  + + / 0


   T  c  s - 0  + + / 0


  D K →  D s + 𝜋


   D  s 1    (  2460 ) + /  D  s 1    (  2536 ) + →  D s +  𝜋 +  𝜋 −


   D  s 1    (  2536 ) +


  D K →  D s + 𝜋


   D  s 1    (  2460 ) +


   T  c  s - 0 ∗


   D  s 1    (  2460 ) +


   𝑫  𝒔 𝟏    (  𝟐 𝟒 𝟔 𝟎 ) +


   T  c  s - 0 ∗


   D  s 1    (  2536 ) +


  4 𝜎


   D s +


   B s 0


   D  s 0 ∗    (  231 7 ) + /  D  s 1    (  2460 ) +


   B s 0  𝜋 0


   B s 0 →  D s −  𝜋 + ,   J / 𝜓 𝜙 ,    D s − 3  𝜋 ±


   𝜋 0 → 2 𝛾


   N  sig =   343  − 41  + 44


  > 7 𝜎


   B  s 0 ∗ →  B s 0  𝜋 0


   B  s 1  →  B s  ∗ 0  𝜋 0


   B s  ∗ 0 →  B s 0 𝛾


  𝛾


   B s 0 𝛾


   B  s 0 ∗


   B  s 1 


   B s 0


   D  s 1    (  2460 ) +


   J P =  1 +


   D  s 0 ∗    (  2317 ) +


   J P =  0 +


   T  c  c - 1    (  4430 ) − →  D  ∗ −  D 0


   D s +


   B s +


   D  s 1    (  2933 ) +


   D  s 1    (  2460 ) + /  D  s 1    (  2536 ) + →  D s +  𝜋 +  𝜋 −


   B  s 0 ∗    (  5700 ) 0


  × 8


   B 0 →  D  ∗ −  D 0  K +


   T  c  c - 1    (  4430 ) −


   B 0 →  D  ∗ −  D 0  K +


   B 0 →  D +  D −  K +  𝜋 −


   D + →  K −  𝜋 +  𝜋 +


   𝑵  𝐬 𝐢 𝐠 ≈ 𝟑 𝟐 𝟔 𝟓


   𝑫  𝒔 𝟎    (  𝟐 𝟓 𝟗 𝟎 ) +


   𝑫 𝒔 +


   B 0 →  D +  D −  K +  𝜋 −


   B 0 →  D +  D −  K +  𝜋 −


   B 0 →  D +  D −  K +  𝜋 −


   D  s 1    (  2460 ) + /  D  s 1    (  2536 ) + →  D s +  𝜋 +  𝜋 −


  D K →  D s + 𝜋


   D  s 1 + →  D s +  𝜋 +  𝜋 −


   𝑻  𝒄  𝒔 - 𝟎 ∗


   𝑫  𝒔 𝟏    (  𝟐 𝟒 𝟔 𝟎 ) +


  B →    D -  ( ∗ )  D s +  𝜋 +  𝜋 −


   𝑫  𝒔 𝟏    (  𝟐 𝟓 𝟑 𝟔 ) +


   B s 0  𝜋 0

