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Beam energy: 1.0-2.3 GeV Come to ~2.5 GeV in 2020

BESIII detector

LINAC

𝝉 − 𝒄𝒉𝒂𝒓𝒎 factory
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𝒆+ 𝒆−𝝍(𝟑𝟕𝟕𝟎)

𝑫𝟎
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Charmed mesons are paired generated

𝒆+ 𝒆−𝟒𝟏𝟖𝟎 𝑴𝒆𝑽

𝑫𝒔
+

𝑫𝒔
−
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∗−
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Content

𝐷𝑠
+ decays

• 𝑫𝒔
+ → 𝝅+𝝅+𝝅−

• 𝑫𝒔
+ → 𝝅+𝝅𝟎𝝅𝟎

• 𝑫𝒔
+ → 𝑲𝑺

𝟎𝑲𝑺
𝟎𝝅+

• 𝑫𝒔
+ → 𝑲𝑺

𝟎𝑲+𝝅𝟎

• 𝑫𝒔
+ → 𝝅+𝝅𝟎𝜼′

• 𝑫𝒔
+ → 𝑲+𝑲−𝝅+𝝅+𝝅−

• 𝑫𝒔
+ → 𝑲+𝝅+𝝅−(𝝅𝟎)

𝐷0/+ decays

• 𝛿𝐾𝜋

• 𝐹+
4𝜋

• Branching fractions of 𝐷0/+ → 𝐾𝑆
0𝜋0/+𝜔, 𝐷0 → 𝐾−𝜋+𝜔 and some channels with 

multi-pions

• Branching fractions of DCS decays𝐷+ → 𝐾+𝜋0𝜋0/𝜂, 𝐷0 → 𝐾+𝜋−𝜋0(𝜋0)

• Branching fractions of 𝐷0 → 𝐾𝐿𝑋 (𝑋 = 𝜙, 𝜂, 𝜔 and 𝜂′)

Amplitude analysis

spectroscopy

Strong phase measurement

Branching fraction measurement
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𝑫𝒔
+ decays
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Amplitude analysis of the 𝑫𝒔
+ → 𝝅+𝝅+𝝅− decay

𝝅+𝝅− 𝒔−𝒘𝒂𝒗𝒆 scattering Projections

𝒇𝟎(𝟗𝟖𝟎)

arXiv:2108.10050, accepted by PRD

https://arxiv.org/pdf/2108.10050.pdf
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Amplitude analysis and branching fraction measurement of 

the decay 𝑫𝒔
+ → 𝝅+𝝅𝟎𝝅𝟎

JHEP01(2022)052

𝝅𝟎𝝅𝟎
𝒔−𝒘𝒂𝒗𝒆

scattering

https://doi.org/10.1007/JHEP01(2022)052


8

Study of the decay 𝑫𝒔
+ → 𝑲𝑺

𝟎𝑲𝑺
𝟎𝝅+ and observation of an 

isovector partner to 𝒇𝟎(𝟏𝟕𝟏𝟎)
Phys. Rev. D 105, L051103 (2022)

ℬ 𝐷𝑠
+ → 𝐾𝑆

0𝐾𝑆
0𝜋+ = 0.68 ± 0.04𝑠𝑡𝑎𝑡. ± 0.01𝑠𝑦𝑠𝑡. %

In this analysis, we can not distinguish the iso-scalar 
and iso-vector, therefore we use 𝑆(1710) to represent 
their total contribution. 

http://link.aps.org/doi/10.1103/PhysRevD.105.L051103
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Phys. Rev. Lett. 129, 182001 (2022)

Observation of an 𝒂𝟎-like State with Mass of 1.817 GeV in 

the Study of 𝑫𝒔
+ → 𝑲𝑺

𝟎𝑲+𝝅𝟎 Decays

Firstly observe the 𝑎0(1817), support this 
meson as a 𝐾∗ ഥ𝐾∗ molecule state
Ref: PRD 105, 116010和PRD 105, 114014

https://link.aps.org/doi/10.1103/PhysRevLett.129.182001
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Recall the analysis of 𝑫+ → 𝑲−𝑲+𝝅+

𝐷𝑠
+ → 𝐾𝑆

0𝐾𝑆
0𝜋+

Constructive 
interference 

between 
𝒂𝟎 𝟏𝟖𝟏𝟕

and 𝑿 𝟏𝟖𝟏𝟐

PRD 105, L051103 (2022)

constructive interference between 
𝒂𝟎 𝟗𝟖𝟎 and 𝒇𝟎 𝟗𝟖𝟎

𝐷𝑠
+ → 𝐾+𝐾−𝜋+ PRD 104, 012016 (2021)

According to the measurement of 
𝐷𝑠
+ → 𝑎0 980 0𝜋+ in 𝐷𝑠

+

→ 𝜋+𝜋0𝜂 (PRL 123, 112001) and 𝐷𝑠
+

→ 𝑓0𝜋
+ in 𝐷𝑠

+ → 𝜋+𝜋+/0𝜋−/0 (aXiv: 
2108. 10050 and JHEP01(2022)052)，
there are both 𝑎0 980 0 and 
𝑓0 980 in 𝐾+𝐾−

𝑠−𝑤𝑎𝑣𝑒

destructive 
interference 

between 
𝒂𝟎 𝟗𝟖𝟎 and 
𝒇𝟎 𝟗𝟖𝟎

𝐷𝑠
+ → 𝐾𝑆

0𝐾+𝜋0 PRL 129, 182001 (2022)

destructive interference between 
𝒂𝟎 𝟏𝟖𝟏𝟕 and 𝑿 𝟏𝟖𝟏𝟐
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Amplitude analysis and branching fraction measurement of 𝑫𝒔
+ → 𝝅+𝝅𝟎𝜼′

JHEP04(2022)058
𝑫𝒔
+ → 𝝆+𝜼′ only

• 𝓑 𝑫𝒔
+ → 𝝆+𝜼′ = 𝓑 𝑫𝒔

+ → 𝝅+𝝅𝟎𝜼′ = 𝟔. 𝟏𝟓 ± 𝟎. 𝟐𝟓𝒔𝒕𝒂𝒕. ± 𝟎. 𝟏𝟖𝒔𝒚𝒔𝒕. %, larger than 

theoretical prediction (about 3%) by 3𝝈

Amplitude analysis and branching fraction measurement of 𝑫𝒔
+ → 𝑲+𝑲−𝝅+𝝅+𝝅−

JHEP07(2022)051

• ℬ 𝐷𝑠
+ → 𝐾+𝐾−𝜋+𝜋+𝜋− = 6.60 ± 0.47𝑠𝑡𝑎𝑡. ± 0.38𝑠𝑦𝑠𝑡. × 10−3

• The first amplitude analysis for five body charmed decays at BESIII

https://doi.org/10.1007/JHEP04(2022)058
https://doi.org/10.1007/JHEP07(2022)051
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Amplitude analysis and branching fraction measurement of 𝑫𝒔
+ → 𝑲+𝝅+𝝅−(𝝅𝟎)

JHEP08 (2022) 196 (JHEP09(2022)242)

ℬ 𝐷𝑠
+ → 𝐾+𝜋+𝜋− = 6.11 ± 0.18𝑠𝑡𝑎𝑡. ± 0.11𝑠𝑦𝑠𝑡. × 10−3

ℬ 𝐷𝑠
+ → 𝐾+𝜋+𝜋−𝜋0 = 9.75 ± 0.54𝑠𝑡𝑎𝑡. ± 0.17𝑠𝑦𝑠𝑡. × 10−3

ℬ 𝐷𝑠
+ → 𝐾+𝜔 = 0.95 ± 0.12𝑠𝑡𝑎𝑡. ± 0.06𝑠𝑦𝑠𝑡. × 10−3

https://doi.org/10.1007/JHEP08(2022)196
https://link.springer.com/article/10.1007/JHEP09(2022)242
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𝑫𝟎,+ decays
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𝜹𝑲𝝅 measurement

Since the 𝐷0ഥ𝐷0 is 𝐶𝑃 − 𝑜𝑑𝑑 generated, therefore

Then the asymmetry of effective branching fraction is

Therefore,

With tagged by self-conjugate channel, e.g 𝐷 → 𝜋+𝜋−𝜋0

Eur.Phys.J.C 82 (2022) 1009 

𝐹+
𝜋𝜋𝜋0 is the fraction of CP-even component in 𝐷 → 𝜋+𝜋−𝜋0 decay 

https://doi.org/10.1140/epjc/s10052-022-10872-2
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𝑭+
𝟒𝝅 measurement

PhysRevD.106.092004

𝐾𝑆
0𝜋+𝜋− tag

𝐾𝐿
0𝜋+𝜋− tag

𝐷 → 𝜋+𝜋−𝜋0 tag

Combined:

https://doi.org/10.1103/PhysRevD.106.092004
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Branching fractions of 𝑫𝟎/+ → 𝑲𝑺
𝟎𝝅𝟎/+𝝎, 𝑫𝟎 → 𝑲−𝝅+𝝎

PhysRevD.105.032009 (2022)

𝑫𝟎 → 𝑲−𝝅+𝝎 𝟑. 𝟑𝟗𝟐 ± 𝟎. 𝟎𝟒𝟒𝒔𝒕𝒂𝒕. ± 𝟎. 𝟎𝟖𝟓𝒔𝒚𝒔𝒕. %

𝑫𝟎 → 𝑲𝑺
𝟎𝝅𝟎𝝎 𝟎. 𝟖𝟒𝟖 ± 𝟎. 𝟎𝟒𝟔𝒔𝒕𝒂𝒕. ± 𝟎. 𝟎𝟑𝟏𝒔𝒚𝒔𝒕. %

𝑫+ → 𝑲𝑺
𝟎𝝅+𝝎 𝟎. 𝟕𝟎𝟕 ± 𝟎. 𝟎𝟒𝟏𝒔𝒕𝒂𝒕. ± 𝟎. 𝟎𝟐𝟗𝒔𝒚𝒔𝒕. %

Some channels with multi-pions

PhysRevD.106.092005 (2022)

Also measure the CP-even fraction for some of channels

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.105.032009
https://doi.org/10.1103/PhysRevD.106.092005


17

Branching fractions of 𝑫+ → 𝑲+𝝅𝟎𝝅𝟎/𝜼

JHEP09(2022)107

Branching fractions of 𝑫𝟎 → 𝑲+𝝅−𝝅𝟎(𝝅𝟎)

PhysRevD.105.112001 (2022)

𝑫𝟎 → 𝑲+𝝅−𝝅𝟎 𝟑. 𝟏𝟑−𝟎.𝟓𝟔
±𝟎.𝟔𝟎 𝒔𝒕𝒂𝒕. ± 𝟎. 𝟏𝟓(𝒔𝒚𝒔𝒕. ) × 𝟏𝟎−𝟒

𝑫𝟎 → 𝑲+𝝅−𝝅𝟎𝝅𝟎 < 3.6 × 10−4 @90% CL.

Semi-leptonic decays are used for tag ഥ𝑫𝟎 :

https://link.springer.com/article/10.1007/JHEP09(2022)107
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.112001


18

Branching fractions of 𝑫𝟎 → 𝑲𝑳𝑿 (𝑿 = 𝝓, 𝜼,𝝎 and 𝜼′)

PhysRevD.105.092010 (2022)

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.105.092010
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Thank you for your attention!

Summary

• With the data of 𝐸𝑐𝑚 = 4.13 − 4.26 GeV data, 8 analyses for 𝐷𝑠
+ hadronic decays 

are (going to) published this year. 

• With the 2.93fb−1 of 𝜓(3770) data, 7 analyses for 𝐷0/+ hadronic decays are 
published this year.

• These analyses relate to amplitude analysis, spectroscopy, strong phase and 
branching fraction.

• In near future, BESIII will gather 20fb−1 of 𝜓(3770) data, more result will come in 
next several year!


