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BESIII detector and Data Sample
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• Helicity suppressed  

• 𝑓𝐷 𝑠
+ determination⇐ 𝑉𝑐𝑑 𝑠 from the CKM global fit

• Calibration of LQCD

• 𝑉𝑐𝑑 𝑠 determination ⇐ 𝑓𝐷 𝑠
+ from the LQCD

• Test of CKM unitary 

➢Test of lepton flavor universality 

Leptonic Decay
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Leptonic decay: 𝐷𝑠
+ → 𝜏+𝜈𝜏 via 𝑒+𝑒− → 𝐷𝑠

∗±𝐷𝑠
∓

• 𝜏+ → 𝑒+𝜈𝑒 ҧ𝜈𝜏[Phys. Rev. Lett. 127, 171801 (2021)]

• 6.32 𝑓𝑏−1 @ 𝑠 between 4.178 and 4.226 GeV 

• 𝜏+ → 𝜇+𝜈𝜇 ҧ𝜈𝜏[arXiv:2303.12468]

• 7.33 𝑓𝑏−1 @ 𝑠 between 4.128 and 4.226 GeV

• 𝜏+ → 𝜋+ ҧ𝜈𝜏 [arXiv:2303.12600]

• 7.33 𝑓𝑏−1 @ 𝑠 between 4.128 and 4.226 GeV

5
No significant LFU violation

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.171801
https://arxiv.org/abs/2303.12468
https://arxiv.org/abs/2303.12600


Status
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BESIII dominates the results

[arXiv:2303.12468]

https://arxiv.org/abs/2303.12468


𝐷𝑠
∗+ → 𝑒+𝜈𝑒

• 7.33 𝑓𝑏−1 of data at 𝑠 in [4.128, 4.226] GeV

• ℬ 𝐷𝑠
∗+ → 𝑒+𝜈𝑒 = 2. 1−0.9stat.

+1.2 ± 0. 2syst. × 10−5

• Statistical significance: 2.9𝜎

• < 4.0 × 10−5 @ 90% C.L.

• Total width Γ𝐷𝑠∗+
tot = (121.9−52.2

+69.6 ± 11.8)eV

• Γtot = 2.4 × 10−3 ×
𝑓𝐷𝑠

∗+

𝑓
𝐷𝑠
+

2

/ℬ(𝐷𝑠
∗+ → 𝑒+𝜈𝑒)eV

• Constrain the U.L. from MeV to KeV level

• 𝑓𝐷𝑠∗+ = 213. 6−45.8stat.
+61.0 ± 43. 9syst. MeV

• <353.8 MeV @ 90%

• With input of 𝑉𝑐𝑠 from the PDG
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[arXiv:2304.12159] submitted to PRL

The first hint of leptonic decays of the excited 𝐷𝑠
+

https://arxiv.org/abs/2304.12159


Semileptonic decay 

•
dΓ(𝐷→𝑃𝓁+𝑣𝓁)

d𝑞2
=

𝐺𝐹
2

24𝜋3
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3

• Calibration of LQCD with 𝑓+
𝑃 𝑞2 measurement

• input of 𝑉𝑐𝑞
2

• Test of CKM Unitarity with 𝑉𝑐𝑞
2

measurement

• with input of 𝑓+
𝑃 0

• Test of LFU within different 𝑞2 ranges

• Ratio of the decay rate: ℛ𝑒/𝜇 𝑞2 =
ΔΓ/Δ𝑞2(𝑋𝜇+𝑣𝑒)

ΔΓ/Δ𝑞2 (𝑋𝑒+𝑣𝑒)

• Ratio of Forward-backward asymmetry 

• 𝐴𝐹𝐵
𝑒/𝜇

𝑞2 =

𝑑Γ

𝑑𝑞2
( forward )−

𝑑Γ

𝑑𝑞2
( backward )

𝑑Γ

𝑑𝑞2
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[6] Phys. Rev. D79, 076004 (2009).   [7] Phys. Lett. B579, 59-66 (2004).
[8] EPL90, 61001 (2010).                    [9] Phys. Rev. D81, 074001 (2010).
[11] Phys. Rev. D80, 074030 (2009). [12] Phys. Rev. D102, 016013 (2020).

• 7.33 𝑓𝑏−1 of data at 𝑠 in [4.128, 4.226] GeV

• ℬ 𝐷𝑠
+ → 𝑓0 980 𝑒+𝜈𝑒 = (1.72 ± 0.13𝑠𝑡𝑎𝑡 ± 0.10𝑠𝑦𝑠𝑡) × 10−3

• 𝑠 ҧ𝑠 dominated with assumption of regular 𝑞ത𝑞

• [Phys. Rev. D 80, 074030 (2009)]

• 𝑓+
𝑓0 0 𝑉𝑐𝑠 = 0.504 ± 0.017𝑠𝑡𝑎𝑡 ± 0.035𝑠𝑦𝑠𝑡
• With simple pole parametrization

• 𝑓+
𝑓0 0 = 0.518 ± 0.018𝑠𝑡𝑎𝑡 ± 0.036𝑠𝑦𝑠𝑡

𝜒2/𝑁𝐷𝐹 = 0.8

𝐷𝑠
+ → 𝑓0 980 𝑒+𝜈𝑒
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[arXiv:2303.12927]

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.80.074030
https://arxiv.org/abs/2303.12927


𝐷𝑠
+ → 𝜂𝑒+𝜈𝑒 and 𝐷𝑠

+ → 𝜂′𝑒+𝜈𝑒

• 7.33 𝑓𝑏−1 of data at 𝑠 in [4.128, 4.226] GeV

2023/7/3
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[arXiv:2306.05194]

• ℬ𝜂𝑒+𝜈𝑒
: 2.251 ± 0.039𝑠𝑡𝑎𝑡. ± 0.051𝑠𝑦𝑠𝑡. %

• ℬ𝜂′𝑒+𝜈𝑒
: (0.810 ± 0.038𝑠𝑡𝑎𝑡. ± 0.024𝑠𝑦𝑠𝑡.)%

• 𝜂 − 𝜂′mixing angle:𝜙𝑃 = 40.0 ± 2.0𝑠𝑡𝑎𝑡 . ±0.6𝑠𝑦𝑠𝑡 .
∘

• 𝑓+
𝜂
(0) 𝑉𝑐𝑠 = 0.4553 ± 0.0071stat ± 0.0061syst

• 𝑓+
𝜂′
(0) 𝑉𝑐𝑠 = 0.529 ± 0.024stat ± 0.008syst

https://arxiv.org/abs/2306.05194


𝛬𝑐
+ → 𝛬𝑙+𝜈𝑙 𝑙 = 𝑒, 𝜇

• Measurements based on data at 𝑠 in 4.6, 4.7 GeV with ℒ = 4.5 𝑓𝑏−1

2023/7/3
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𝒯:T asymmetry parameter,  𝐴FB
𝑝

: forward-backward asymmetry, 𝛼Λ𝑐: asymmetry  parameter

• Comparison with theory model

• CQM and CQM(HONR) are disfavored in terms 

of ℬ

• 𝒯 is consistent with 0 prediction by SM

[Phys. Rev. Lett. 129, 231803 (2022)]

[ArXiv:2306.02624v1]

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.231803
https://arxiv.org/abs/2306.02624v1


𝛬𝑐
+ → 𝛬𝑙+𝜈𝑙 𝑙 = 𝑒, 𝜇

• Differential measurement 

2023/7/3
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[ArXiv:2306.02624v1]

Test of LFU: no evidence of violation

𝐴𝐹𝐵
𝑝

and 𝛼Λ𝑐: consistent with LQCD

Form factor: important for test and calibration of LQC

https://arxiv.org/abs/2306.02624v1


Hadronic Decay 

• Branching fraction measurement

• Input for the measurement of bottom hadrons

• Calibration for non-perturbative QCD

• CP violation study, e.g. 𝐴𝐶𝑃 =
Γ 𝐷→𝑓 −Γ ᪄𝐷→ ᪄𝑓

Γ 𝐷→𝑓 +Γ ᪄𝐷→ ᪄𝑓

• SU(3) breaking, e.g. 𝐾𝑆
0 − 𝐾𝐿

0 asymmetry

• …

• Amplitude analysis

• Light hadron spectroscopy

• Optimization of binning scheme for the measurement of strong phase difference and CKM 

angle 𝛾

2023/7/3
Wei Xu ,IHEP 13



Longitude PHSP

𝐷0 → 𝜙𝜔

2023/7/3

• ℬ = (6.48 ± 0.96 ± 0.40) × 10−4

• First observation with significance of  6.2 𝜎

• Polarization measurements 

•
1

Γ

𝑑Γ

𝑑cos 𝜃𝜔/𝐾
=

3

2

1

2
1 − 𝑓𝐿 sin2𝜃𝜔/𝐾 + 𝑓𝐿cos

2 𝜃𝜔/𝐾

• Transverse polarized
• 𝑓𝐿 < 0.24 @ 95% CL

• Contradicts to the naive factorization and Lorentz 
invariant-based symmetry models
• [Phys. Rev. D 81, 114020 (2010), JHEP 03(2014)042]

• Consistent with explanation of FSI

• [arXiv:2303.00535v2]

Wei Xu ,HEP 14

Prediction Mode

6.6 × 10−4 Factorization model [PRD 81.114020(2010)]

3.5 × 10−5 SU(3) symmetry with nonet symmetry [PRD 43, 843 (1991)]

(1.41 ± 0.09) × 103 Factorization-assisted topological-amplitude method [CPC 42, 063101 (2018)]

0.028 ± 0.004 Heavy quark effective Lagrangian and chiral perturbation theory [PRD 56.7207 (1997)]

[Phys. Rev. Lett. 128, 011803 (2022)]

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.81.114020
https://link.springer.com/article/10.1007/JHEP03(2014)042
https://arxiv.org/abs/2303.00535v2
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.011803


Inclusive Decays of 𝐷
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• Results from Inclusive measurements are larger

• Indications of unobserved decay modes

• 𝐷𝑠
+ → 𝜋+𝜋+𝜋−𝑋

• The partial ℬ as a function of 𝑀 𝜋+𝜋−𝜋0 are measured to 

help study background 𝐵0 → 𝐷∗𝐷𝑠
+ → 𝜋+𝜋+𝜋−𝑋 for 

𝐵0 → 𝐷∗𝜏+ → 𝜋+𝜋−𝜋+

[Phys. Rev. D 107, 032002 (2023)][arXiv:2302.14488]:accepted by PRD [arXiv:2212.13072]

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.032002
https://arxiv.org/abs/2302.14488
https://arxiv.org/abs/2212.13072


• 2.93 𝑓𝑏−1 of data at 𝑠 =3.773 GeV

• ℬ 𝐾𝑆
0𝜋+𝜋0𝜋0 = (2.888 ± 0.058𝑠𝑡𝑎𝑡. ± 0.069𝑠𝑦𝑠𝑡.)%

• ℬ 𝐷+ → 𝐾𝑆
0𝑎1(1260)

+(→ 𝜌+𝜋0) = (8.66 ± 1.04𝑠𝑡𝑎𝑡. ± 1.39𝑠𝑦𝑠𝑡.) × 10−3

• ℬ 𝐷+ → Ǉ𝐾∗0𝜌+ = (9.70 ± 0.81𝑠𝑡𝑎𝑡 ± 0.53𝑠𝑦𝑠𝑡.) × 10−3

𝐷+ → 𝐾𝑆
0𝜋+𝜋0𝜋0

2023/7/3
Wei Xu ,IHEP 16[arXiv:2305.15879]

https://arxiv.org/abs/2305.15879


Amplitude Analysis :𝐷𝑠
+ → 𝐾𝑆

0𝐾𝑆
0𝜋+

• A structure around 1.7 GeV, 𝑆 1710 , in 𝑀𝐾𝑆
0𝐾𝑆

0

Wei Xu ,HEP 172023/7/3

• The 𝑆 980 is observed in the (
)
𝐷𝑠
+ →

𝑆 980 𝜋+, 𝑆 980 → 𝐾+𝐾− decay with 
significance > 20𝜎 [Phys. Rev. D 104, 012016 (2021)]

• Constructive interference between 𝑎0 980 0

and 𝑓0 980 0 for 𝐾+𝐾−

• Destructive interference between 𝑎0 980 0

and 𝑓0 980 0 for 𝐾𝑆
0𝐾𝑆

0

• One order of magnitude larger than expectation based on the isospin symmetry
• Constructive interference between 𝑓0 1710 and 𝑎0 1710 0

• A simultaneous amplitude analysis of 𝐷𝑠
+ → 𝐾+𝐾−𝜋+ and 𝐷𝑠

+ → 𝐾𝑆
0𝐾𝑆

0𝜋+ is desirable 

[Phys. Rev. D 105, L051103 (2022)]

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.012016
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L051103


Amplitude Analysis :𝐷𝑠
+ → 𝐾𝑆

0𝐾+𝜋0

• First observation of 𝑎0-like state, 𝑆 1817 +, in 𝑀𝐾𝑆
0𝐾+

• Mass: 1.817 ± 0.008𝑠𝑡𝑎𝑡 ± 0.020𝑠𝑦𝑠𝑡 GeV/𝑐2

• Width: 0.097 ± 0.022𝑠𝑡𝑎𝑡 ± 0.015𝑠𝑦𝑠𝑡 GeV/𝑐2

• Isospin-one partner of 𝑓0 1710 → 𝐾𝑆
0𝐾𝑆

0

• ~100 MeV difference in mass

• [Eur. Phys. J. C 82, 225 (2022)]

• Isospin-one partner of the 𝑋 1812

• [Phys. Rev. D 105, 114014(2022)]

• ℬ(𝐷𝑠
+ → 𝐾𝑆

0𝐾+𝜋0) = 1.46 ± 0.06𝑠𝑡𝑎𝑡 ± 0.05𝑠𝑦𝑠𝑡 %.

Wei Xu ,HEP 18

[Phys. Rev. Lett. 129, 182001 (2022)]

https://link.springer.com/article/10.1140/epjc/s10052-022-10178-3
http://dx.doi.org/10.1140/epjc/s10052-022-10178-3
https://link.springer.com/article/10.1140/epjc/s10052-022-10178-3
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.182001


Amplitude Analysis :Λ𝑐
+ → Λ𝜋+𝜋0 [J. High Energy Phys. 12(2022)033]

2023/7/3
Wei Xu ,HEP 19

First observation

https://link.springer.com/article/10.1007/JHEP12(2022)033


Summary and Prospect 

• Many results related to the charmed hadron decays are reported 

• Hint of leptonic decay of excited 𝐷𝑠
+

• Observation of transverse polarized Decay 𝐷0 → 𝜙𝜔

• Observation of a structure 𝑆 1710 in 𝑀𝐾𝑆
0𝐾𝑆

0 of 𝐷𝑠
+ → 𝐾𝑆

0𝐾𝑆
0𝜋+

• Observation of a structure 𝑆 1817 + in 𝑀𝐾𝑆
0𝐾+ of 𝐷𝑠

+ → 𝐾𝑆
0𝐾+𝜋0

• …

• Prospect

• More data will be available 

• 8 𝑓𝑏−1 data at 3.773 GeV has been released and 20 𝑓𝑏−1 data will be available in 2024

• More progresses  with higher precisions will be reported 

2023/7/3
Wei Xu ,HEP 20



2023/7/3
Wei Xu ,HEP 21

Backup



Charmed meson production
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leptonic decay: 𝐷𝑠
+ → 𝜇+𝜈𝜇 [Phys. Rev. Lett. 122, 071802 (2019)]

➢3.19 𝑓𝑏−1 data  @ 4.178 GeV via 𝑒+𝑒− → 𝐷𝑠
+

➢ℬ 𝐷𝑠
+ → 𝜇+𝜈𝜇 = 5.49 ± 0.16𝑠𝑡𝑎𝑡 ± 0.15𝑠𝑦𝑠𝑡 × 10−3

• 𝑓𝐷𝑠+ 𝑉𝑐𝑠 = 246.2 ± 3.6𝑠𝑡𝑎𝑡 ± 3.5𝑠𝑦𝑠𝑡  MeV

• 𝑓𝐷𝑠+ = 252.9 ± 3.7𝑠𝑡𝑎𝑡 ± 3.6𝑠𝑦𝑠𝑡 MeV

• 𝑉𝑐𝑠 = 0.985 ± 0.014𝑠𝑡𝑎𝑡 ± 0.014𝑠𝑦𝑠𝑡

➢LFU test 

• ℬ 𝐷𝑠
+ → 𝜏+𝜈𝜏 /ℬ 𝐷𝑠

+ → 𝜇+𝜈𝜇 = 9.98 ± 0.52 consistent with SM predicted value of 9.74

➢Search for the CP violation

• 𝐴𝐶𝑃 =
ℬ 𝐷𝑠

+→𝜇+𝜈𝜇 −ℬ 𝐷𝑠
−→𝜇−𝜈𝜇

ℬ 𝐷𝑠
+→𝜇+𝜈𝜇 +ℬ 𝐷𝑠

−→𝜇−𝜈𝜇
= (2.0 ± 3.0𝑠𝑡𝑎𝑡 ± 1.2𝑠𝑦𝑠𝑡)%

• No significant violation 

2023/7/3
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SM predicted 𝑉𝑐𝑠

𝑓𝐷𝑠+ from LQCD calculation 

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.071802


Λ𝑐
+ → Λ𝑒+𝜈𝑒

• Data at 𝑠 in 4.6, 4.7 GeV with ℒ = 4.5 𝑓𝑏−1

• ℬ Λ𝑐
+ → Λ𝑒+𝜈𝑒 = (3.56 ± 0.11𝑠𝑡𝑎𝑡 ± 0.07𝑠𝑦𝑠𝑡)%

• The most precise measurement 

• Measurement of differential rate and form factors 

• Measured for the first time

• 𝑉𝑐𝑠 measurement: 0.936 ± 0.017ℬ ± 0.024LQCD ± 0.007𝜏Λ𝑐

• Consistent with 𝑉𝑐𝑠 measured in 𝐷 → 𝐾𝓁𝜈𝓁 decays

2023/7/3
Wei Xu ,IHEP 24[Phys. Rev. Lett. 129, 231803 (2022)]

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.231803


Leptonic decay

Wei Xu ,IHEP 25[Chin.Phys.C 44 (2020) 4, 040001]

• Most precise result is from BESIII

• Statistics dominated 

• Room to improvement of statistical uncertainty

• 2.5% ⇒ 1.0 % with future 20 𝑓𝑏−1 data

https://iopscience.iop.org/article/10.1088/1674-1137/44/4/040001


Leptonic decay

Wei Xu ,IHEP 26[Chin.Phys.C 44 (2020) 4, 040001]

• Most precise result is from BESIII

• Systematic uncertainty is comparable with statistical uncertainty 

https://iopscience.iop.org/article/10.1088/1674-1137/44/4/040001


𝐷𝑠
+ → 𝜋0𝜋0𝑒+𝜈𝑒 and 𝐾𝑆

0𝐾𝑆
0𝑒+𝜈𝑒 [PhysRevD.105.L031101]

• First measurement of ℬ 𝐷𝑠
+ → 𝑓0 980 𝑒+𝜈𝑒 × ℬ 𝑓0 980 → 𝜋0𝜋0 :൫

൯

7.9 ± 1.4𝑠𝑡𝑎𝑡 ±

0.4𝑠𝑦𝑠𝑡 × 10−4

• Consistent with 0.5 × ℬ 𝐷𝑠
+ → 𝑓0 980 𝑒+𝜈𝑒 × ℬ 𝑓0 980 → 𝜋+𝜋− according to isospin symmetry

• ℬ 𝐷𝑠
+ → 𝑓0 500 𝑒+𝜈𝑒 × ℬ 𝑓0 500 → 𝜋0𝜋0 < 7.3 × 10−4 @ 90% C.L. 

• ℬ 𝐷𝑠
+ → 𝐾𝑆

0𝐾𝑆
0𝑒+𝜈𝑒 < 3.8 × 10−1@ 90% C.L. 

2023/7/3
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.092001


Isospin for two body decay 

2023/7/3
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Nuclear Physics B122 (1977) 144-169



Signal yields of 𝐷0 → 𝐾𝐿
0𝑋

2023/7/3
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Intermediates for 𝐷+ → 3𝜋+2𝜋−𝜋0

2023/7/3
Wei Xu ,HEP 30



𝐷𝑠
− → 𝜋+𝜋−𝜋−𝑋: binning 

2023/7/3
Wei Xu ,HEP 31

https://indico.ihep.ac.cn/event/10988/contributions/6719/attachments/3032/3462/ds2pipipiX_20200922.pdf



Single tag mode

2023/7/3
Wei Xu ,HEP 32



Λ𝑐
+ → Λ𝜋+𝜋−𝑒+𝜈𝑒 and Λ𝑐

+ → 𝑝𝐾𝑆
0𝜋−𝑒+𝜈𝑒

• Data:  4.5 𝑓𝑏−1 at 𝑠 in 4.6, 4.7 GeV

• ℬ Λ𝑐
+ → Λ𝜋+𝜋−𝑒+𝜈𝑒 < 3.9 × 10−4

• ℬ Λ𝑐
+ → 𝑝𝐾𝑆

0𝜋−𝑒+𝜈𝑒 < 3.3 × 10−4

2023/7/3
Wei Xu ,IHEP 33

[arXiv:2302.07529]: accepted by PLB

Λ𝑐
+ → Λ𝜋+𝜋−𝑒+𝜈𝑒 Λ𝑐

+ → 𝑝𝐾𝑆
0𝜋−𝑒+𝜈𝑒

https://arxiv.org/abs/2302.07529


➢𝐷0/+ → 𝐾𝑛𝜋 PRD  106, 032002 (2022)

➢𝐷0/+ → 𝐾𝜋𝜔 PRD  105, 032009 (2022)

Branching Fraction: Kaonic

Wei Xu ,HEP 34

➢𝐷0 → 𝐾𝐿
0𝑋PRD  105, 092010 (2022)

• Asymmetry between ℬ 𝐷0 → 𝐾𝑆
0𝑋 and 

ℬ 𝐷0 → 𝐾𝐿
0𝑋

• ℛ 𝐷0, 𝑋 =
ℬ 𝐷0→𝐾𝑆

0𝑋 −ℬ 𝐷0→𝐾𝐿
0𝑋

ℬ 𝐷0→𝐾𝑆
0𝑋 +ℬ 𝐷0→𝐾𝐿

0𝑋

• Indications 𝐾𝐿
0 − 𝐾𝑆

0 asymmetry(ℛ) for 𝐾𝐿
0𝜂 and 

𝐾𝐿
0𝜂′

• Based on statistical isospin model Nucl.Phys.B 122 (1977) 

144-169

• Large deviation from measured value
• Potential final-state interaction 

Improved by a factor 7

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.106.032002
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.032009
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.092010
https://linkinghub.elsevier.com/retrieve/pii/0550321377904291


Branching Fraction: Doubly Cabibbo-suppressed(DCS) Decay

2023/7/3

➢𝐷0 → 𝐾+𝜋−𝜋0 𝜋0 PRD  105, 112001 (2022)

• Previous results are from the 𝐷0 − ഥ𝐷0 mixing or coherent 

factor measurement

• ℬ 𝐾+𝜋−𝜋0 = ൣ3.13−0.56
+0.60( stat ) ± 0.15( syst ሿ) × 10−4

• ℬ 𝐾+𝜋−𝜋0𝜋0 < 3.6 × 10−4 @ 90% CL.

• [1.84−1.00
+1.19(𝑠𝑡𝑎𝑡)ሿ × 10−4

➢𝐷+ → 𝐾+𝜋0𝜋0 and 𝐾+𝜋0𝜂 JHEP09(2022)107

35

(a):𝐾+𝜋−𝜋0(7𝜎), (b):𝐾+𝜋−𝜋0𝜋0(1.9𝜎)

First observation

• 𝜃𝐶: Cabibbo mixing angle

•
ℬ 𝐷+→𝐾+𝜋0𝜂

ℬ 𝐷+→ ᪄𝐾0𝜋+𝜂
inconsistent with prediction based on 

isospins symmetry by 2.4𝜎Nucl.Phys.B 122 (1977) 144-169

Ignoring interference between the 𝐾∗ and 𝐾+𝜋0

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.112001
https://link.springer.com/article/10.1007/JHEP09(2022)107
https://www.sciencedirect.com/science/article/pii/0550321377904291?via%3Dihub


Branching Fraction: Pionic

➢𝐷0+ decay with multiple pions(CS) PRD  106, 092005 (2022)

• First absolute measurement of 20 decay modes

Wei Xu ,HEP 36

• 𝒜𝐶𝑃 =
ℬ+−ℬ−

ℬ++ℬ−
are measured 

• ℬ±: branching fraction of 𝐷 → 𝑓 and ഥ𝐷 → ҧ𝑓

• No significant CP violation is observed  

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.106.092005


➢𝐷∗0 → 𝐷0𝑒+𝑒−PRD  104, 112012 (2021)

• Observed for the first time with significance of 13.2𝜎

•
ℬ 𝐷∗0→𝐷0𝑒+𝑒−

ℬ 𝐷∗0→𝐷0𝛾
= 11.08 ± 0.76 ± 0.49 × 10−3

• Deviated from VMD model prediction of 6.7 × 10−3 by 4.8𝜎

• ℬ 𝐷∗0 → 𝐷0𝑒+𝑒− = (3.91 ± 0.27 ± 0.17 ± 0.10) × 10−3

➢𝐷𝑠
∗+ → 𝐷𝑠

+𝛾 and 𝐷𝑠
∗+ → 𝐷𝑠

+𝜋0PRD  107, 032011 (2023)

Excited Charmed Meson Decays 

Wei Xu ,IHEP 37

The most precise 
measurement

Covariant model
Eur. Phys. J. C 76, 19 (2016)

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112012
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.032011
https://link.springer.com/article/10.1140/epjc/s10052-016-3883-5
https://link.springer.com/article/10.1140/epjc/s10052-016-3883-5


Spin and parity of 𝐷 𝑠
∗ mesons

• 3.19 𝑓𝑏−1 of data at 4.178 GeV

• Determined 𝐽𝑃 = 1− for 𝐷 𝑠
∗ Via 𝐷𝑠∗+ → 𝐷𝑠

+𝛾, 𝐷∗0 → 𝐷0𝜋0, and𝐷∗+ → 𝐷+𝜋0

2023/7/3
Wei Xu ,IHEP 38



Λ𝑐 Decay

➢Λ𝑐
+ → 𝑛𝜋+(SCS) PRL 128, 142001 (2022)

➢Λ𝑐
+ → 𝑛𝜋+𝜋0, 𝑛𝜋+𝜋−𝜋+(CS) and                

Λ𝑐
+ → 𝑛𝐾−𝜋+𝜋+ (CF) Chin. Phys. C47, 023001 (2023)

Wei Xu ,HEP 39

topological-diagram approach

2023/7/3

•
ℬ Λ𝑐

+→𝑛𝜋+𝜋−𝜋+

ℬ Λ𝑐
+→𝑛𝐾−𝜋+𝜋+

= 0.24 ± 0.04

• Consistent with |𝑉𝑐𝑑|/|𝑉𝑐𝑠| = (0.224 ± 0.005)

➢ഥΛ𝑐
− → ത𝑛 + 𝑋 arXiv:2210.09561

• ത𝑛 identification 

• Most energetic shower in the EMC 

• A data driven method for the better simulation of ത𝑛
Nucl.Instrum.Meth.A 1033 (2022) 166672

• ℬ ഥΛ𝑐
− → ത𝑛 + 𝑋 = (33.5 ± 0.7 ± 1.2)%

• ℬ Λ𝑐
+ → 𝑛 + 𝑋 = (33.5 ± 0.7 ± 1.2)%

• Ignoring CPV

• ℬ𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒
𝑠𝑢𝑚 ≈ 25%

• 1/4 decay channels are not observed 

Visible

Tag mode

𝑒+
𝑒−

Missed

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.142001
https://iopscience.iop.org/article/10.1088/1674-1137/ac9d29
https://arxiv.org/abs/2210.09561
https://www.sciencedirect.com/science/article/pii/S0168900222002194?via%3Dihub

