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BEPCII and BESIII detector
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Beijing Electron Positron Collider-II BEijing Spectrometer III

Maximum Luminosity: 1.1×10!!cm"#s"#
Beam energy up to: 2.8GeV

BESIII at the BEPCII accelerator is for the 
studies of hadron physics and τ-charm physics 
with the highest accuracy achieved until now



Data sample 
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Analysis Strategy and Amplitude analyses
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• Single Tag (ST): reconstruct only one 𝐷/𝐷!
ü Relative high background

ü Relative high efficiency

• Double Tag (DT): reconstruct both 𝐷/𝐷!
ü Relative clean background

ü Kinematic constraint on missing particles

ü Access to absolute BFs

𝐷/𝐷! decays via 𝒄 → 𝒔 transitions can directly 

decay into light quark final states, avoiding 

complex backgrounds. Precise amplitude analysis 

helps in studying the structure of intermediate 

resonances, e.g. 𝑎" 980 and 𝑓" 980 etc.



Amplitude analysis of 𝑫𝒔" → 𝑲𝑺
𝟎𝑲𝑳

𝟎𝝅"
Phys. Rev. Lett. 136 (2025), 161902
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• 𝑅! ≡
ℬ $→&'

(&)
(

ℬ $→&*&+
= 0.593 ± 0.023 ± 0.014 ± 0.016 , 

deviates from PDG by 3.2 𝜎

• , -.
*→&'

(&∗ 012 * + , -.
*→&)

(&∗ 012 *

, -.
*→&'

(&∗ 012 * * , -.
*→&)

(&∗ 012 * = (−14.5 ± 5.1 ± 1.8) %

𝜙 1020 𝐾∗ 892 3



Amplitude analysis of 𝑫" → 𝑲𝑺
𝟎𝑲𝑳

𝟎𝝅"
arXiv: 2605.11464
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• 𝑅$ ≡
ℬ $→&'

(&)
(

ℬ $→&*&+ = 0.628 ± 0.022 ± 0.015 ±

0.017 , deviates from PDG by 3.4𝜎

• 𝐾#$ − 𝐾%$ asymmetry test: phase difference 

is nearly π rad

𝜙 1020 𝐾∗ 892 3



Amplitude analysis of 𝑫𝒔" → 𝝅"𝝅"𝝅&𝝅𝟎
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• First observation of the 𝐷%& → 𝑓' 980 𝜌&

• 𝑅$ =
ℬ $→*!*"*#

ℬ $→+!+" = 0.230 ± 0.014 ± 0.05, deviating from 
the world average value by > 4𝜎

• The BF measurement of the W-annihilation decay 𝐷%& →
𝜔 → 𝜋&𝜋"𝜋' 𝜋&, a factor 2 more precise than previous 
measurements

Phys. Rev. Lett. 134(2025) 1, 011904
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• First observation of the pure W-annihilation decay 
𝐷43 → 𝜔𝜌3 with the “polarization puzzle”

• 𝑅5 =
ℬ 5→6!6"6#

ℬ 5→7!7"
= 0.222 ± 0.0194898.;".<=

3".><
4?48.

, 

deviates from results of 𝑒3𝑒; annihilation and 𝐾 − 𝑁
scattering experiments by more than 3𝜎

Amplitude analysis of 𝑫𝒔" → 𝝅"𝝅"𝝅&𝝅𝟎𝝅𝟎
Phys. Rev. Lett. 134(2025) 20, 201902



Amplitude analysis of 𝑫𝟎 → 𝝅"𝝅&𝜼 and 𝑫" → 𝝅"𝝅𝟎𝜼
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• The dominant decay mode is 𝐷" 3 → 𝑎" 980 ;(3)𝜋3 "

• 𝑟3/; is enhanced by FSI effect 

ü 𝑟3/; =
ℬ(C#→9# =D" !6")
ℬ(C#→9# =D" "6!)

= 7.5;".D3>.E ± 1.7, two orders larger than the 
theoretical prediction of 𝑟3/; < 0.05

ü 𝑟3/" =
ℬ(C!→9# =D" !6#)
ℬ(C!→9# =D" #6!)

= 2.6 ± 0.6 ± 0.3
• The possible structure of 𝑎" 980

ü Four-quark model: additional contribution from a T-like diagram
ü Conventional diquark model: WE diagrams are enhanced

Physical Review D 110, L111102 (2024)𝑎" 980 3



Amplitude analysis of 𝑫! → 𝝅!𝝅!𝝅"𝜼 and 𝑫! → 𝝅!𝝅𝟎𝝅𝟎𝜼
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• The decay mode 𝑫3 → 𝒂𝟎 𝟗𝟖𝟎 3𝒇𝟎(𝟓𝟎𝟎) is observed for the 
first time with an order of 10;G

• 𝑟3/" ≡
ℬ 𝑫!→𝒂𝟎 𝟗𝟖𝟎 !𝝆 𝟕𝟕𝟎 #

ℬ 𝑫!→𝒂𝟎 𝟗𝟖𝟎 𝟎𝝆 𝟕𝟕𝟎 ! = 0.55 ± 0.08 ± 0.05, implying 
substantial FSI effects, and provide a new perspective on the 
nature of the 𝒂𝟎(𝟗𝟖𝟎) states

arXiv:2604.10444



Amplitude analysis of 𝑫" → 𝝅"𝜼𝜼
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arXiv:2505.12086

• The first observation of 𝑫& → 𝒂𝟎 𝟗𝟖𝟎 & → 𝝅&𝜼 𝜼 with 5.8𝜎
• ℬ 𝑫& → 𝒂𝟎 𝟗𝟖𝟎 & → 𝝅&𝜼 𝜼 = (3.67 ± 0.12 ± 0.06)×10"!

• The line-shape of 𝒂𝟎 𝟗𝟖𝟎 deviate from the shape expected 
from Flatté formalism

• The first experimental observation of a triangle loop 
rescattering effect

𝑎" 980 3
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Amplitude analysis of 𝑫𝒔" → 𝝅"𝝅𝟎𝝅𝟎𝜼

• The decay mode 𝐷43 → 𝒂𝟎 𝟗𝟖𝟎 3𝒇𝟎(𝟓𝟎𝟎) is observed for the first time with an order of 10;>

• ℬ 𝐷43 → 𝒂𝟎 𝟗𝟖𝟎 3𝒇𝟎 𝟓𝟎𝟎 = 𝟎. 𝟗𝟖 ± 𝟎. 𝟏𝟔 ± 𝟎. 𝟐𝟐 %, may indicate a substantial tetraquark component in 
the 𝒂𝟎(𝟗𝟖𝟎) or significant contributions from final state interactions of triangle rescattering

• The isospin symmetry has been validated for 𝑎< 1260 3 → 𝜌 770 3(")𝜋"(3)

arXiv:2603.18521𝑎< 1260 3

𝜌 770 3
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Amplitude analysis of 𝑫" → 𝝅"𝝅𝟎𝝅𝟎

• 𝐴-. = −1.4 ± 1.0 ± 0.6 %, no evidence for CP
violation is observed

• ℬ 𝐷& → 𝜋&𝜋'𝜋' = 4.84 ± 0.05 ± 0.05 ×10"!
• The dominant decay mode is 𝐷& → 𝜌 770 &𝜋', 
ℬ 𝐷& → 𝜌 770 &𝜋' = 3.08 ± 0.10 ± 0.07 ×10"!, 
which can be compared with the theoretical 
predictions

arXiv:2512.12397

𝜌 770 3



Amplitude analysis of 𝑫𝟎 → 𝑲𝑺
𝟎𝝅𝟎𝝅𝟎
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• Compare to previous CLEO results 
ü Additional contribution from (𝐾!"𝜋")!#$%&'
ü K-matrix formalism is adopted rather than isobar model

• ℬ 𝐷" → 𝐾!"𝜋"𝜋" = (1.026 ± 0.008 ± 0.009)%
• ℬ 𝐷" → 2𝐾∗ 892 " → 𝐾!"𝜋" 𝜋" = (4.10 ± 0.10 ± 0.07)× 10#)

JHEP 03 (2026) 060Data Signal MC

𝐾∗ 892 %
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BFs measurement of 𝑫𝒔" hadronic decays

• Absolute branching fractions of 15 hadronic 𝐷%& decays are measured by a global fit
• CP-violating asymmetries of the 15 hadronic 𝐷%± decays are measured. No significant 

asymmetries are observed

JHEP 05 (2024) 335
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Precision measurement of 𝑫𝒔∗! −𝑫𝒔! meson mass splitting
Science Bulletin 71 (2026) pp. 2675-2681

Poster: 2-14

• Δ𝑚 ≡ 𝑀 𝐷4∗3 −𝑀 𝐷43 = 144201.9 ± 44.24898. ± 29.94?48. ± 15.0NOPQ8
with a precision 7 times better than the current world average

• The momentum calibration method can be applied to any 
measurement involving soft 𝜋" reconstruction, e.g., 
𝐷4"∗ 2317 , 𝐷4< 2460 𝑎𝑛𝑑 Ξ"



Summary

18

• Using threshold-produced 𝐷(W)∗Y𝐷(∗)Z data, BESIII experiment has 
performed precise measurements of the hadronic decays of charmed 
mesons:
ü Observation of the anomalous enhancement of the branching 

fraction due to FSI
ü Provided further constraints on the internal structure models of 
𝑎[ 980 and 𝑓[ 980 etc.

ü Provided further evidence for the 𝜙 meson decay puzzle
ü Precise measurements of hadronic parameters


