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➢Introduction

• Motivation

• D meson production @ BESIII

• BEPCII & BESIII

➢Two-Body Hadronic 𝑫(𝒔) Decays at BESIII

• Measurement of the decays involving 𝐾𝐿
0

• Measurement of W-Annihilation processes

• 𝐷 → 𝜔𝜙

• Other works

➢Summary
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Outline
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Motivation
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Hadronic decays of charmed meson (weak and strong interaction )

➢ To understand non-perturbative QCD

➢ To test flavor SU(3) symmetry and final-state-interaction effects

Test and refine model

Prediction 

Experiment Theory

Branching fraction
Asymmetry

Strong phase
…
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D meson production @ BESIII
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➢ D meson pair production near threshold @ BESIII

𝐸𝑐𝑚 (GeV) Pair Production ST D Yields Luminosity

3.773 𝐷0ഥ𝐷0, 𝐷+𝐷− 2.5M 𝐷0, 1.7M 𝐷± 2.93 fb-1

4.13~4.23 𝐷𝑠
±𝐷𝑠

∗∓ 0.8M 𝐷𝑠
± 7.33 fb-1

➢ Analysis technique 

• Single Tag (ST): reconstruct one D 
‐ Relative high efficiency and signal yields
‐ Relative high background

• Double Tag (DT): reconstruct both D
‐ Clean background
‐ Full kinematic constraint
‐ Absolute branching fraction measurement
‐ Quantum correlated 𝐷0ഥ𝐷0 analysis
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MDC: small cell & Gas:
He/C3H8(60/40), 43 layers

σp/p = 0.5%@1GeV,

σdE/dx = 6%

TOF: Barrel: σT = 100ps
endcap: σT = 110ps
(60ps for endcap after 

upgraded to MRPC in 2015)

[Nucl. Instr. Meth. A614, 345(2010)]

EMC: CsI crystal. 28cm
Δ𝐸/𝐸 = 2.5%@1𝐺𝑒𝑉,

𝜎𝑧 = 0.6𝑐𝑚/√𝐸

MUC: 9layers RPC
(8 layers in Endcap)
σRϕ = 1.4~1.7cm

Magnet: 1T Super conducting

BEPCII & BESIII

(2.47 GeV)
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𝑲𝑺
𝟎 −𝑲𝑳

𝟎 Asymmetry in D Meson Decays
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➢ Interference between Cabibbo-favored (CF) and doubly Cabibbo-suppressed (DCS) amplitudes

➢ Advantage of BESIII: Full kinematic constraint → measurement of the decays with 𝑲𝑳
𝟎

~ − 2rcos𝛿

strong phase 

~𝜆2~0.05

𝐴 𝐷 → 𝐾0𝜋

𝐴(𝐷 → ഥ𝐾0 𝜋)
= 𝑟𝑒𝑖𝛿
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𝑲𝑺
𝟎 −𝑲𝑳

𝟎 Asymmetry in D Meson Decays
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channel Branching fraction (%) 𝑹(𝑫 → 𝑲𝑺,𝑳
𝟎 𝒇) Data Sample Reference

𝑫𝟎 → 𝑲𝑳
𝟎𝜼 𝟎. 𝟒𝟑𝟑 ± 𝟎. 𝟎𝟏𝟐 ± 𝟎. 𝟎𝟏𝟎 𝟎. 𝟎𝟖𝟎 ± 𝟎. 𝟎𝟐𝟐

𝟐. 𝟗𝟑 𝐟𝐛−𝟏

@𝟑. 𝟕𝟕𝟑 𝐆𝐞𝐕

[PRD 105, 

092010 (2022)]
𝑫𝟎 → 𝑲𝑳

𝟎𝜼′ 𝟎. 𝟖𝟎𝟗 ± 𝟎. 𝟎𝟐𝟎 ± 𝟎. 𝟎𝟏𝟔 𝟎. 𝟎𝟖𝟎 ± 𝟎. 𝟎𝟐𝟑

𝑫𝟎 → 𝑲𝑳
𝟎𝝎 𝟏. 𝟏𝟔𝟒 ± 𝟎. 𝟎𝟐𝟐 ± 𝟎. 𝟎𝟐𝟖 −𝟎. 𝟎𝟐𝟒 ± 𝟎. 𝟎𝟑𝟏

𝑫𝟎 → 𝑲𝑳
𝟎𝝓 𝟎. 𝟒𝟏𝟒 ± 𝟎. 𝟎𝟐𝟏 ± 𝟎. 𝟎𝟏𝟎 −𝟎. 𝟎𝟎𝟏 ± 𝟎. 𝟎𝟒𝟕

𝑫𝒔
+ → 𝑲𝑺

𝟎𝑲+ 𝟏. 𝟒𝟐𝟓 ± 𝟎. 𝟎𝟑𝟖 ± 𝟎. 𝟎𝟑𝟏
−𝟎. 𝟎𝟐𝟏 ± 𝟎. 𝟎𝟏𝟗 ± 𝟎. 𝟎𝟏𝟔

3. 𝟏𝟗 𝐟𝐛−𝟏

@𝟒. 𝟏𝟕𝟖 𝐆𝐞𝐕
[PRD 99, 

112005 (2019)]𝑫𝒔
+ → 𝑲𝑳

𝟎𝑲+ 𝟏. 𝟒𝟖𝟓 ± 𝟎. 𝟎𝟑𝟗 ± 𝟎. 𝟎𝟒𝟔

𝑫𝒔
+ → 𝑲𝑳

𝟎𝑲+

➢ Extract 𝑲𝑳
𝟎 signal from missing mass square

➢ 𝑹(𝑫𝟎 → 𝑲𝑺,𝑳
𝟎 𝑷): consistent with the prediction under U-spin 

symmetry ~𝟐𝝀𝟐~𝟎. 𝟏

➢ 𝑹(𝑫𝟎 → 𝑲𝑺,𝑳
𝟎 𝑽):  different with 𝑲𝑺,𝑳

𝟎 𝑷 case (caused by W-ex 

amplitude?)

➢ 𝑹(𝑫𝒔
+ → 𝑲𝑺,𝑳

𝟎 𝑲+): consistent with prediction within 2σ (precision 

need to be improved)

https://doi.org/10.1103/PhysRevD.105.092010
https://doi.org/10.1103/PhysRevD.105.092010
https://doi.org/10.1103/PhysRevD.99.112005
https://doi.org/10.1103/PhysRevD.99.112005
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Measurement of 𝐷+ → 𝐾𝑆,𝐿
0 𝐾+

➢ Branching fractions of  𝑫+ →

𝑲𝑺,𝑳
𝟎 𝑲+(𝝅𝟎) are measured and 

CPV is searched

➢ DT method with 2.93 𝐟𝐛−𝟏 data 
@ 𝑬𝒄𝒎 = 𝟑. 𝟕𝟕𝟑 𝐆𝐞𝐕

➢ Direction of 𝑲𝑳
𝟎 in EMC is used in 

analysis
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[PRD 99, 032002 (2019)]

https://doi.org/10.1103/PhysRevD.99.032002
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𝐷𝑠
+ → 𝜔𝜋+, 𝜔𝐾+

➢ Observation of W-Annihilation decay 𝑫𝒔
+ → 𝝎𝝅+and 

evidence of 𝑫𝒔
+ → 𝝎𝑲+

➢ DT method with 3.19 𝒇𝒃−𝟏 data @ 𝑬𝒄𝒎 = 𝟒. 𝟏𝟕𝟖 𝑮𝒆𝑽
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𝑫𝒔
+ → 𝝅+𝝅−𝝅𝟎𝝅+ 𝑫𝟎 → 𝝅+𝝅−𝝅𝟎𝑲+

[PRD 99, 091101(R) (2019)]

Channel Branching fraction (10-3) Significance

𝑫𝒔
+ → 𝝎𝝅+ 𝟏. 𝟕𝟕 ± 𝟎. 𝟑𝟐 ± 𝟎. 𝟏𝟑 6.7σ

𝑫𝒔
+ → 𝝎𝑲+ 𝟎. 𝟖𝟕 ± 𝟎. 𝟐𝟒 ± 𝟎. 𝟎𝟖 4.4σ

𝝎𝝅+

https://doi.org/10.1103/PhysRevD.99.091101
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𝐷𝑠
+ → 𝑝ത𝑛

➢ Observation of baryonic decay decay 𝑫𝒔
+ → 𝒑ഥ𝒏

➢ DT method with 3.19 𝐟𝐛−𝟏 data @ 𝑬𝒄𝒎 = 𝟒. 𝟏𝟕𝟖 𝐆𝐞𝐕

10

[PRD 99, 031101(R) (2019)]

Channel Branching fraction (10-3) Significance

𝑫𝒔
+ → 𝒑ഥ𝒏 𝟏. 𝟐𝟏 ± 𝟎. 𝟏𝟎 ± 𝟎. 𝟎𝟓 >10σ

helicity suppression
Enhance by long-distance effect

Confirm the result from CLEO’s measurement

https://doi.org/10.1103/PhysRevD.99.031101
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𝐷0 → 𝜔𝜙

➢ Branching fraction of 𝑫𝟎 → 𝝎𝝓 are measured for the 
first time

➢ ST method with 2.93 𝐟𝐛−𝟏 data @ 𝑬𝒄𝒎 = 𝟑. 𝟕𝟕𝟑 𝐆𝐞𝐕
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[PRL 128, 011803 (2022)]

➢ Upper limit on longitudinal polarization faction 
𝒇𝑳 < 𝟎. 𝟐𝟒 @ 95% C.L.

PHSP

longitudinal 
polarization

Fit

𝐵𝐹 = 6.48 ± 0.96 ± 0.40 × 10−4 6.3𝜎

https://doi.org/10.1103/PhysRevLett.128.011803
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𝐷+,0 → 𝑃𝑃(𝑃 = 𝜋, 𝐾, 𝜂, 𝜂′)

➢ The branching fractions of 14 𝑫+,𝟎 two-body hadronic decays are measured

➢ ST method with 2.93 𝐟𝐛−𝟏 data @ 𝑬𝒄𝒎 = 𝟑. 𝟕𝟕𝟑 𝐆𝐞𝐕
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[PRD 97, 072004 (2018)]

https://doi.org/10.1103/PhysRevD.97.072004
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𝐷𝑠
+ → 𝑃𝑃(𝑃 = 𝜋, 𝐾, 𝜂, 𝜂′)

➢ The branching fractions of 7 𝑫𝒔
+ two-body hadronic decays are measured

➢ ST method with 6.32 𝐟𝐛−𝟏 data @ 𝑬𝒄𝒎 = 𝟒. 𝟏𝟖~𝟒. 𝟐𝟑 𝐆𝐞𝐕

13

[JHEP 08, 146 (2020)]

Reference channel

Uncertainty from 
BF of Ds->KKpi

https://doi.org/10.1007/JHEP08(2020)146
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𝐷 → 𝑃𝑉

➢ ST method with 2.93 𝐟𝐛−𝟏 data @ 𝑬𝒄𝒎 = 𝟑. 𝟕𝟕𝟑 𝐆𝐞𝐕
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(10-3) (10-3)

[PRD 97, 052005 (2018)] [PLB 798, 135017 (2019)]

5.5σ
4.1σ

➢ DT method with 2.93 𝐟𝐛−𝟏 data @ 𝑬𝒄𝒎 = 𝟑. 𝟕𝟕𝟑 𝐆𝐞𝐕

[PRL 116, 082001 (2016)]

evidence

BFs of 𝜔𝜋 ~ 1 order lower than 𝜂𝜋

https://doi.org/10.1103/PhysRevD.97.052005
https://doi.org/10.1016/j.physletb.2019.135017
https://doi.org/10.1103/PhysRevLett.116.082001
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➢ D meson pair production data near threshold at BESIII provide a clean environment to
measure the absolute branching fractions of D meson decays

➢ Based current data (2.93 𝐟𝐛−𝟏 @ 3.773 GeV,  6.32 𝐟𝐛−𝟏 @ 4.18~4.23 GeV), most of two-
body hadronic D meson decays have been measured
➢ The branching fraction reach to 10-4 for D decays and 10-3 for Ds decays
➢ Only 10-2 sensitivity for asymmetry measurement.

➢ 8 𝐟𝐛−𝟏 (2.7x) data @ 3.773 GeV is ready and 20 𝐟𝐛−𝟏 (6.8x) data @ 3.773 GeV  is expected 
to be acquired at next year

Thank you!

Summary
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