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BEPCII, BESIII detector and data samples
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MDC: 𝜎𝑥𝑦 = 130 𝜇𝑚

Τ𝜎𝑝 𝑝 = 0.5%@ 1 GeV

d𝐸/d𝑥 = 6%

TOF: 𝜎𝑇 = 80 𝑝𝑠 (Barrel)

𝜎𝑇 = 110 𝑝𝑠 (Endcap) 

EMC: Τ∆𝐸 𝐸 = 2.5% @ 1 GeV (Barrel)

Τ∆𝐸 𝐸 = 5.0% @ 1 GeV (Endcap)

BEPCII, BESIII detector and data samples

Recording data from symmetric electron-positron collisions
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Chin.Phys.C. 48,123001 (2024)

3.773 GeV data sample,20.3 fb−1, Chin.Phys.C. 48,123001 (2024)

Chin.Phys.C. 46,113002 (2022)

4.128-4.226 GeV data sample, 7.33 fb−1, Chin.Phys.C. 46,113002 (2022)

BEPCII, BESIII detector and data samples

http://dx.doi.org/10.1088/1674-1137/ad70a0
http://dx.doi.org/10.1088/1674-1137/ac80b4
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The 𝑫 hadronic decays

➢ There are interpretations (𝑞ത𝑞, 𝑞2 ത𝑞2 or Hybird) for 𝒂𝟎(𝟗𝟖𝟎), 𝒇𝟎(𝟗𝟖𝟎) and 

𝒇𝟎(𝟓𝟎𝟎). Study 𝐷 hadronic decays helpful to understand. 

➢ The reason of large discrepancy between experimental results and theoretical 

predictions of 𝔅 𝐷+,0 → 𝑎0 980 𝑃 may be ascribed to the contribution of the 

Weak-annihilation amplitudes in D decays. Search for W-annihilation free mode 

can provide key experimental input. 
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𝐷+ → 𝐾𝑆
0𝜋+𝜂, 2.93 fb−1

𝑎0(980)
+: 𝑞 ത𝑞 or 𝑞2 ത𝑞2?

Phys.Rev.Lett. 132 (2024) 13, 131903

P
h
ys.R

ev.L
ett.

1
3
2
(2
0
2
4
)
1
3
,
1
3
1
9
0
3

➢ 𝔅 𝐷+ → 𝐾𝑆
0𝜋+𝜂 = 1.27 ± 0.04stat ± 0.03syst %,

➢ 𝔅 𝐷+ → 𝐾𝑆
0𝑎0(980)

+ = 1.33 ± 0.05stat ± 0.04syst %,

➢ 𝔅 𝐷+ → ഥ𝐾0
∗(1430)𝜋+ = 0.14 ± 0.03stat ± 0.01syst %,

Implying significant final-state interaction!

W-annihilation free 𝑞ത𝑞 𝑞2 ത𝑞2

The 𝑫 hadronic decays

https://doi.org/10.1103/PhysRevLett.132.131903


10

𝐷0(+) → 𝜂𝜋+𝜋−(0), 7.93 fb−1

𝑎0(980)
+: 𝑞 ത𝑞 or 𝑞2 ത𝑞2?

Phys.Rev.D. 110 (2024) 9, L111102
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2 ➢ 𝑟 Τ+ − disagrees with theoretical predictions with 2 

order, implying a substantial contribution from final-

state interactions.

The 𝑫 hadronic decays

https://doi.org/10.1103/PhysRevD.110.L111102
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𝐷+ → 𝐾𝑆
0𝐾𝑆

0𝜋+, 7.93 fb−1

Improved precision
Phys.Rev.D. 110 (2024) 9, 092006
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➢ 𝔅 𝐷+ → 𝐾𝑆
0𝐾𝑆

0𝜋+ = (2.97 ± 0.09stat ± 0.05syst) × 10−3

➢ 𝔅 𝐷+ → 𝐾𝑆
0𝐾∗(892) = (8.72 ± 0.28stat ± 0.15syst) × 10−3

The 𝑫 hadronic decays

https://doi.org/10.1103/PhysRevD.110.092006
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𝐷+ → 𝐾−𝜋+𝜋+𝜋0 , 7.93 fb−1

Search 𝐷 → Τ𝑉𝑉 Τ𝐴𝑃 𝑃𝑃

➢ 𝔅 𝐷+ → 𝐾−𝜋+𝜋+𝜋0 = 6.06 ± 0.04stat ± 0.07syst %

Higher precision!

Dominant resonance

𝐷 → 𝑉𝑉

𝐷 → 𝐴𝑃

𝐷 → 𝑃𝑃

JHEP 05 (2025) 195
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The 𝑫 hadronic decays

https://doi.org/10.1007/JHEP05(2025)195


Outline

13

➢  BEPCII, BESIII detector and data samples

➢  The 𝐷 hadronic decays 

➢  The 𝐷𝑠 hadronic decays

➢ The quantum-correlated 𝐷 decays

➢ Summary and outlooks

Outline



14

The 𝑫𝒔 hadronic decays

➢ The main decay mode 𝝓(𝟏𝟎𝟐𝟎) meson has not been updated in the last 30 years. 

Previously measured mainly in the 𝑒+𝑒− annihilation and 𝐾 − 𝑃 scattering. 

Study 𝐷𝑠 → 𝜙ℎ decay can provide new information.

𝒜𝑐𝑝 =
𝔅+ −𝔅−

𝔅+ +𝔅−

➢ The 𝐶𝑃 asymmetry (𝒜𝑐𝑝) need to be test in 𝐷𝑠 decay, precise measurement of 𝐷𝑠
decay is important to test 𝐶𝑃 asymmetry.
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𝐷𝑠
+ → 𝜋+𝜋+𝜋−𝜋0

Measure ϕ decay ratio
Phys.Rev.Lett. 134 (2025) 1, 011904
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➢
𝔅 ϕ(1020)→𝜋+𝜋−𝜋0

𝔅 ϕ(1020)→𝐾+𝐾0 = (0.230 ± 0.014stat ± 0.010syst) , 

significantly deviates with PDG value (0.310 ± 0.010).  

Possible interference between 𝑒+𝑒− → 𝛾∗ → 𝜌𝜋 and

𝑒+𝑒− → 𝜙 → 𝜌𝜋 not be well considered.

➢ First observation of 𝐷𝑠
+ → 𝑓0(980) 𝜌

+

➢ 𝐷𝑠
+ → 𝜔𝜋+ is measured with 2 factor precision.

The 𝑫𝒔 hadronic decays

https://doi.org/10.1103/PhysRevLett.134.011904
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𝐷𝑠
+ → 𝜋+𝜋+𝜋−𝜋0𝜋0

Measure ϕ decay ratio

➢
𝔅 ϕ(1020)→𝜋+𝜋−𝜋0

𝔅 ϕ(1020)→𝐾+𝐾− = (0.222 ± 0.019stat ± 0.016syst) is consistent with 𝐷𝑠
+ →

𝜋+𝜋+𝜋−𝜋0 but inconsistent with PDG.

Phys.Rev.Lett. 134 (2025) 201902
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➢ First observation of  W-Annihilation 𝐷𝑠
+ → 𝜔𝜌+

The 𝑫𝒔 hadronic decays

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.201902
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JHEP 05 (2024) 335
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𝐷𝑠
+ fifteen hadronic decays

Test CP asymmetry 

➢ Fifteen hadronic 𝐷𝑠
+ decays 

are measured with higher 

precision by a global fit.

➢ The 𝒜𝑐𝑝 =
Τ𝑁𝑆𝑇 ϵ𝑆𝑇− Τഥ𝑁𝑆𝑇 തϵ𝑆𝑇

Τ𝑁𝑆𝑇 ϵ𝑆𝑇+ Τഥ𝑁𝑆𝑇 തϵ𝑆𝑇
, of fifteen 

hadronic 𝐷𝑠
+ decays are also measured and all 

are found to be compatible with zero.

The 𝑫𝒔 hadronic decays

https://doi.org/10.1007/JHEP05(2024)335
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𝐷𝑠
+ → 𝐾𝑆

0𝐾𝐿
0𝜋+

Measure ϕ decay ratio

➢
𝔅 𝜙→𝐾𝑆

0𝐾𝐿
0

𝔅 𝜙→𝐾+𝐾− is deviated from PDG values with 3σ.
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➢
𝔅(𝐷𝑠

+→𝐾𝑆
0𝐾∗ 892 ) −𝔅(𝐷𝑠

+→𝐾𝐿
0𝐾∗ 892 )

𝔅(𝐷𝑠
+→𝐾𝑆

0𝐾∗ 892 ) −𝔅(𝐷𝑠
+→𝐾𝐿

0𝐾∗ 892 )
= ൫

൯

−13.4 ±

5.0stat ± 3.4syst %

The 𝑫𝒔 hadronic decays

https://arxiv.org/abs/2503.11383
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The quantum-correlated 𝑫 decays

The 𝛾 angle (or denoted as 𝜙3) and 𝐷0 meson mixing depend on follow parameters: 

➢ The 
𝐷0→𝑋

ഥ𝐷0→𝑋
 amplitude 𝑟𝐷

𝑋.

➢ Strong phase between amplitudes 𝛿𝐷
𝑋

➢ Coherence factor 𝑅𝐷
𝑋 (𝑅𝐷

𝑋𝑒−𝑖𝛿𝐷
𝑋
≡

׬ 𝒜 𝒙 ҧ𝒜 𝒙 𝑑𝒙

׬ 𝒜 𝒙 𝟐𝑑𝒙 ׬ ҧ𝒜 𝒙 𝟐𝑑𝒙
) of multibody 𝐷0 decays

➢ Some combination of above e.g. 𝑐𝑖/𝑠𝑖 or 𝐹+
𝜋𝜋𝜋

The BESIII data is collected in the 𝐷ഥ𝐷 threshold. Thus it is guaranteed 𝐷ഥ𝐷 pair and 

provide unique opportunity of quantum-correlated 𝐷ഥ𝐷 . There are different measurent

methods depending on the D final states:

➢ GLW: D decays to CP eigenstates.

➢ ADS: D decays to CF/DCS eigenstates.

➢ BPGGSZ: D decays to muti-body self-conjugate eigenstates

Study the quantum-correlated 𝐷ഥ𝐷 system provide 𝛾 measurement input and pQCD

test. 
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𝐷0 → 𝜋+𝜋−𝜋0/𝐾+𝐾−𝜋0 , 7.93 𝑓𝑏−1

Measure 𝐹+
𝐾+𝐾−𝜋0/ 𝐹+

𝜋+𝜋−𝜋0

Phys.Rev.D. 111 (2025),1, 012007
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➢ 𝐹+
𝐾+𝐾−𝜋0 = 0.631 ± 0.014stat ± 0.011syst

2.6 times more precise.
➢ 𝐹+

𝜋+𝜋−𝜋0 = 0.9406 ± 0.0036stat ± 0.0021syst
2.6 times more precise.

The quantum-correlated 𝑫 decays

https://doi.org/10.1103/PhysRevD.111.012007
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𝐷0/ഥ𝐷0 → 𝜋+𝜋+𝜋−𝜋−, 2.93 fb−1

Measure 𝐹+
4𝜋

➢ The 𝐹+
4𝜋 = 0.746 ± 0.010 ± 0.004

Phys.Rev.D. 110 (2024), 112008
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Equal-∆𝛿𝐩-binning Optimal-binning

The quantum-correlated 𝑫 decays

https://doi.org/10.1103/PhysRevD.110.112008
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𝐷0/ഥ𝐷0 → 𝐾+𝐾−𝜋+𝜋−, 20.3 fb−1

Measure 𝐹+
𝐾𝐾𝜋𝜋

arXiv:2502.12873 [hep−ex]
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➢ 𝔅 𝐷0 → 𝐾+𝐾−𝜋+𝜋− = 2.863 ± 0.028stat ± 0.045syst × 10−3

➢ 𝐹+
𝐾𝐾𝜋𝜋 = 0.754 ± 0.010 ± 0.008

The quantum-correlated 𝑫 decays

https://arxiv.org/abs/2502.12873
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BESIII have achieved various results:

In future, BESIII will utilize data to achieve more results in charm 

physics. 

➢ New W-annihilation process

➢ Higher precision BFs, 𝐹+ and 𝒜𝑐𝑝

➢ Anomalous 𝜙 decay ratio and 𝑟 Τ+ −

Summary and outlook



Thanks for your attention!
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Double Tag Method
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