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B → DDX decays

● Big family of topologically similar decays.
○ Final states containing two charmed hadrons

● Important for spectroscopy studies:
○ Excited charm (strange) mesons,
○ Charmonium spectrum,
○ Exotic states (tetraquarks, pentaquarks).

● Relevant results on mesonic exotic states:

○ B+ → D+D-K+

■ Observation of  two open-charmed 
structures in the D-K+ channel:

○ B0 → D0D
s
+𝜋-, B+ → D-D

s
+𝜋+

■ Observation of a pair of open-charmed 
states decaying to D

s
+𝜋- and D

s
+𝜋+.
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● Amplitude analysis and branching fraction measurement 
of  B+ → D*- D

s
+ 𝜋+ decays.

arXiv: 2405.0098 submitted to JHEP. 

● Observation of new charmonium (-like) states in
B+ → D*± D∓ K+ decays.
arXiv: 2406.03156 submitted to PRL. 

● First observation of the Λ
b
 → D+ D- Λ decay.

arXiv: 2403.03586 submitted to JHEP.

https://arxiv.org/abs/2405.00098
https://arxiv.org/abs/2406.03156
https://arxiv.org/abs/2403.03586


HOW TO INSERT 
A CHART

1. Click on the icon in the middle of the 
placeholder.

2. Click on the chart type you wish to use.

3. Edit your data under Design in the Chart 
Tools ribbon.

4. Stylise your chart under Format in the 
Chart Tools ribbons.

Amplitude analysis and branching fraction 
measurement of B+ → D*- D

s
+ 𝜋+ decays

4

● Measured ratio of branching fractions:
○ with respect to B0 → D*- D

s
+.

● Observation of the B+ → D*- D
s
*+ 𝜋+ decay

○ Using partially reconstructed D
s
*+ → D

s
+𝛾 and D

s
+𝜋0 

decays

arXiv: 2405.0098 
submitted to JHEP
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● First amplitude analysis of B+ → D*- D
s
+ 𝜋 + decays.

● Baseline fit exclusively incorporates activity  in the D*-𝜋 + 
channel.

● Amplitude dominated by
○  D1(2420), D1(2430), D2

*(2460), D0(2550), D1
*(2600), D2(2740).

arXiv: 2405.0098 
submitted to JHEP
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● Examined alternative fits incorporating 
D

s
+𝜋+ amplitudes.

● Motivated by the discovery of 
T*

cs0
(2900)++ in  B+ → D- D

s
+ 𝜋+.

● No evidence of a scalar D
s
+ 𝜋+ state with 

parameters fixed to those of  
T*

cs0
(2900)++,

● Upper limit on its fit fraction:

< 2.3% at 90% CL

arXiv: 2405.0098 
submitted to JHEP
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● Simultaneous analysis of the B+ → D*+ D - K + and B+ → D*- D + K + decays.

● Decay amplitudes for  B+ → R(D*+ D -) K + and B+ → R(D*- D +) K + linked by C-parity. 
○ Allows determination of the C-parities of the R resonances.

arXiv: 2406.03156 
submitted to PRL
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Observation of new charmonium(-like) states 
in B+ → D*± D∓ K+ decays

● Multiple contributions needed in the D*± D∓ 
spectrum to describe the data:

○ Four non-resonant: 1--, 0--, 1--, 0--,

○ 𝜒
c2

(3930), 𝜓(4040) with fixed parameters.

○ 𝜂
c
(3945), h

c
(4000), 𝜒

c
(4010) and  h

c
(4300), with 

statistical significances of 10𝜎, 9.1𝜎, 16𝜎 and 6.4𝜎. 

● Fit includes the T*
cs0

(2870)0, T*
cs1

(2900)0 states,  
first found in B+ → D+D-K+ decays

○ Statistical significances of 11𝜎, 9.2𝜎, respectively,

○ confirming their existence in a new decay.
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arXiv: 2406.03156 
submitted to PRL
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Observation of new charmonium(-like) states 
in B+ → D*± D∓ K+ decays

● JP = 1+ states are the main contribution in  the D*± D∓ 
mass spectrum.

● Interferences due to different C-parities results in 
different patterns in M(D*+ D - ) and M(D*- D +).

● JPC values for 𝜂
c
(3945), h

c
(4000), 𝜒

c
(4010) and  h

c
(4300)

○ 0-+, 1+-, 1++, 1+-,
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Observation of the 𝛬
b
 → D+ D- 𝛬 decay

● Branching fraction measured relative 
to B0 → D+ D- K

s
0.

● 𝛬
b
 → D*+ D- 𝛬 decay also observed as 

a partially reconstructed component.

● Indications of various intermediate 
resonances in 𝛬

b
 → D+ D- 𝛬 

○ Future exploration with larger 
statistics,

○ or similar decay channels like
 𝛬

b
 → D0D0𝛬
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arXiv: 2403.03586 
submitted to JHEP

𝛬 decays inside velo 𝛬 decays outside velo
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● Presented latest spectroscopy results from B → DDX decays at LHCb.

○ First amplitude analysis of B+ → D*- D
s
*+ 𝜋+.

○ New charmonium(-like) states observed in B+ → D*± D ∓ K +.

○ Confirmation of T*
cs0

(2870)0,  T*
cs1

(2900)0 states, previously observed in  B+ → D+ D- K+.

● Results presented based on Run 1 and Run 2 datasets.

○ Still more to come.

● Currently collecting Run 3 datasets.

○ Full software trigger will increase efficiency by about a factor 2.

○ Expecting high statistics and unprecedented production of heavy hadrons.
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● 4D phase space: 

arXiv: 2405.0098 
submitted to JHEP
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● Fit Fractions and phases.

arXiv: 2405.0098 
submitted to JHEP
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● Amplitudes for  B+ → R(D*+ D -) K + and B+ → R(D*- D +) K + linked by C-parity.
● Total amplitude: coherent sum  of resonant and non-resonant components in 

all channels.

● Both S-wave and D-wave amplitudes contribute  significantly to R → D*± D∓ decays for JP = 1+.
● Line shapes for these partial waves:

arXiv: 2406.03156 
submitted to PRL
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