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𝐷𝑠 → 𝑉𝑃

Cabbibo Favored Singly Cabbibo Suppressed

Doubly Cabbibo Suppressed
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Theory under Topological Diagram Approach

𝐷𝑠 → 𝑉𝑉

𝐷𝑠 → 𝑆𝑃

PhysRevD.109.073008, Phys. Rev. D 104, 073003 (2021)
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数据集

样本 年份

4130 2019 401.5

4160 2019 408.7

4180 2016 3189.0

4190 2012, 2017 570.0

4200 2017 526.0

4210 2013, 2017 572.0

4220 2013, 2017 569.2

4230 2012, 2013 1091.8
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𝑫𝒔
+ → 𝝅+𝝅+𝝅− & 𝑫𝒔

+ → 𝝅+𝝅𝟎𝝅𝟎

𝑫𝒔
+ → 𝝅+𝝅+𝝅− 𝑫𝒔

+ → 𝝅+𝝅𝟎𝝅𝟎

13797 events with ~80% purity
572 events with ~78% purity

𝑓0(2) → 𝜋+𝜋−

𝑓0(2) → 𝜋0𝜋0 ~2

Phys. Rev. D 106, 112006 (2022)
JHEP01(2022)052
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𝑫𝒔
+ → 𝝅+𝝅𝟎𝜼′ & 𝑫𝒔

+ → 𝝅+𝝅𝟎𝜼

Phys. Rev. Lett. 123, 112001 (2019)

1239 events with ~98% purity

B 𝐷𝑠
+ → 𝜌+𝜂 = 7.44 ± 0.52 ± 0.38 %

411 events with ~96% purity

B 𝐷𝑠
+ → 𝜌+𝜂′ = 6.15 ± 0.25 ± 0.18 %

JHEP04(2022)058

1.6% < B 𝐷𝑠
+ → 𝜌+𝜂′ < 3.9%
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𝑫𝒔
+ → 𝑲𝑺

𝟎𝝅+𝝅𝟎 & 𝑫𝒔
+ → 𝑲+𝝅+𝝅−

JHEP06(2021)181

609 events with ~85% purity

JHEP08(2022)196

1356 events with ~95% purity
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𝑫𝒔
+ → 𝑲+𝝅+𝝅−𝝅𝟎

JHEP09(2022)242

630 events with ~85% purity

𝐷𝑠
+ → 𝐾+𝜌0, 𝐷𝑠

+ → 𝐾+𝜔 ~ Diagram C

TDA: ~ 1

FAT: ~ 30

Experiment: ~2

PhysRevD.109.073008

PhysRevD.89.054006
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𝑫𝒔
+ → 𝑲+𝑲−𝝅+𝝅𝟎

Phys. Rev. D 104, 032011 (2021)

3088 events with ~97% purity

𝑅𝐾1(1270) =
𝐵(𝐾1

0 → 𝐾∗𝜋)

𝐵(𝐾1
0 → 𝐾𝜌)

= 0.99 ± 0.15 ± 0.18

BESIII via 𝐷+/0 → 𝐾1 1270 𝑒+𝜈𝑒: (0.203 ± 0.021 ± 0.087) 

2503.02196

LHCb: J. High Energy Phys. 02 (2019) 126.

CLEO: Phys. Rev. D 85,122002 (2012).
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𝑫𝒔
+ → 𝑲𝑺

𝟎𝑲−𝝅+𝝅+

Phys. Rev. D 103, 092006 (2021)

1318 events with ~95% purity

𝐷𝑠
+ → ഥ𝐾∗0𝐾∗+ = 5.64 ± 0.23 ± 0.27 % 𝑓𝑟𝑜𝑚 𝐷𝑠

+ → 𝐾+𝐾−𝜋+𝜋0 

𝐷𝑠
+ → ഥ𝐾∗0𝐾∗+ = 5.34 ± 0.39 ± 0.64 %
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𝑫𝒔
+ → 𝑲+𝑲−𝝅+𝝅+𝝅−

JHEP07(2022)051

243 events with ~96% purity
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𝑫𝒔
+ → 𝑲𝑺

𝟎𝑲𝑳
𝟎𝝅+

arXiv:2503.11383

2310 events with ~78% purity

𝐵 𝐷𝑠
+ → 𝐾𝑆

0𝐾∗ − 𝐵(𝐷𝑠
+ → 𝐾𝐿

0𝐾∗)

𝐵 𝐷𝑠
+ → 𝐾𝑆

0𝐾∗ + 𝐵(𝐷𝑠
+ → 𝐾𝐿

0𝐾∗)
= −13.4 ± 5.0 ± 3.4 %

TDA: −0.164 ± 0.032 / −0.159 ± 0.028

FAT: −0.066 ± 0.191

𝑅𝜙 = 𝐵(𝜙 → 𝐾𝑆
0𝐾𝐿

0/𝜙 → 𝐾+𝐾−)
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𝑫𝒔
+ → 𝝅+𝝅+𝝅−𝝅𝟎

Phys. Rev. Lett. 134, 011904 (2025)

1552 events with ~80% purity

• 𝑅𝜙 = ℬ(𝐷𝑠
+ → 𝜙(→ 𝜋+𝜋−𝜋0)𝜋+)/ℬ(𝐷𝑠

+ → 𝜙(→ 𝐾+𝐾−)𝜋+)

      =ℬ 𝜙 → 𝜋+𝜋−𝜋0 /ℬ 𝜙 → 𝐾+𝐾− = 0.230 ± 0.014 ± 0.010

      𝑅𝜙 PDG = 0.313 ± 0.010

• 𝐷𝑠
+ → 𝑓0 980 𝜌+ --- 𝑊-外发射过程主导

• 𝐷𝑠
+ → 𝜔𝜋+ --- 纯𝑊-湮灭过程

大于4倍标准偏差
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𝑫𝒔
+ → 𝝅+𝝅+𝝅−𝝅𝟎𝝅𝟎

Phys. Rev. Lett. 134, 201902 (2025)

1888 events with ~80% purity 纯𝑊-湮灭过程 纯𝑊-外发射过程

𝐷 > 𝑆 > 𝑃!

𝑅𝜙 = ℬ 𝐷𝑠
+ → 𝜙 → 𝜋+𝜋−𝜋0 𝜌+ /ℬ 𝐷𝑠

+ → 𝜙 → 𝐾+𝐾− 𝜌+

=ℬ 𝜙 → 𝜋+𝜋−𝜋0 /ℬ 𝜙 → 𝐾+𝐾− = 0.222 ± 0.019 ± 0.016

𝑅𝜙 PDG = 0.313 ± 0.010 大于3倍标准偏差
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总结

• 𝐷𝑠
+介子强子末态衰变是研究𝑊-湮灭过程的良好环境

• 𝐷𝑠
+ → 𝜌0𝜋+, 𝑎0 980 𝜋+, 𝜔𝜌+…

• BESIII 𝐷𝑠
+强子衰变振幅分析硕果累累：已发表/在投17篇文章

• 3 (1) PRL, 7 PRD, 6 JHEP

• 多个黄金标记道模型

• 𝐷𝑠
+ → 𝐾+𝐾−𝜋+, 𝐷𝑠

+ → 𝐾+𝐾−𝜋+𝜋0, 𝐷𝑠
+ → 𝜋+𝜋−𝜋0…

• 为轻标量介子研究提供许多重要信息

• 𝑎0 980 , 𝜙, 𝑎0 1817 … 感谢您的垂听！
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