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•Introduction

• D0, D+,and Ds dataset

• DTag and branching fraction


•Measurement of D (semi)leptonic decays

•Measurement of D hadronic decays 

•Amplitude analysis 

• KK/ππ eν, K-π+π+π-, KSπ+π+π-, K-π+π0π0, π+π0𝜂 etc.


•Summary



BESIII Data Taken near DDbar Threshold
• BEPCII collider: e+e- → ψ(3770) → DDbar


• 2.9 fb-1 dataset at ψ(3770) resonance (~3.6x larger than CLEO’s)

           MD0= 1864.84 MeV   MD+= 1869.62 MeV

         2MD0= 3729.68 MeV 2MD+= 3739.24 MeV

• 3.19 fb-1 dataset at Ecm 4.178GeV (~5.3x larger than CLEO’s)


• Ds are produced mostly via e+e-→DsDs*

• more energy points are ready (4.190, 4.200, 4.210, 

4.220.4.230 GeV. Total are about 0.8x of 4.178 data.) 

• Advantages of DDbar pair production near threshold

• Clean; not enough energy for even one additional pion

• Tagging reduces background 

• Double tag technique can provide access to absolute BFs

• Many systematic uncertainties cancel with tagging technique

• With fully reconstructed tracks, neutrino information can be 

accessed via missing energy and momentum
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Experiments at Charm factories
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Measurements of D (semi)leptonic decays

• Test the unitarity of quark mixing matrix and search for new physics. 

• Test the theoretical calculation on decay constants and form 

factors, especially LQCD.

• Test the lepton avor universality.

• Help to understand the internal structure of light scalar mesons.
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(semi)leptonic decays provide a clearer view than hadronic decays
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Ds pure leptonic decays
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D+ pure leptonic decays
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D(s) semileptonic decays

B(D0 → K−e+νe) = (3.505 ± 0.014 ± 0.033) %
fD→K
+ (0) |Vcs | = 0.7172 ± 0.0025 ± 0.0035

B(D0 → π−e+νe) = (0.295 ± 0.004 ± 0.003) %
fD→π
+ (0) |Vcd | = 0.1435 ± 0.0018 ± 0.0009

B(D+ → K̄0e+νe)(via K0
S) = (8.60 ± 0.06 ± 0.15) %

fD→K
+ (0) |Vcs | = 0.7053 ± 0.0040 ± 0.0112

B(D+ → π̄0e+νe) = (0.363 ± 0.008 ± 0.005) %
fD→π
+ (0) |Vcd | = 0.1400 ± 0.0026 ± 0.0007

B(D+ → K̄0e+νe)(via K0
L) = (8.962 ± 0.054 ± 0.206) %

fD→K
+ (0) |Vcs | = 0.728 ± 0.006 ± 0.011



D(s) semileptonic decays

B(D0 → K−μ+νμ) = (3.431 ± 0.019 ± 0.035) %
fD→K
+ (0) |Vcs | = 0.7133 ± 0.0038 ± 0.0030

B(D+ → K0μ+νμ) = (8.72 ± 0.07 ± 0.18) %

B(D0 → π−μ+νμ) = (0.272 ± 0.008 ± 0.006) %

B(D+ → π0μ+νμ) = (0.350 ± 0.011 ± 0.010) %



D(s) semileptonic decays

B(D+ → ηe+νe) = (10.74 ± 0.81 ± 0.51) × 10−4

B(D+ → η′�e+νe) = (1.91 ± 0.51 ± 0.13) × 10−4

B(D+ → ωe+νe) = (1.63 ± 0.11 ± 0.08) × 10−3
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Measurements of D hadronic decays
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!14This measurement of implies the 𝜌−𝜔 mixing is negligible.

Measurements of pure W-annihilation decays in Ds+

Phys. Rev. D 99, 031101(R) 

Consistent with long-distance expectation

Phys. Rev. D 99, 091101(R)



Amplitude Analysis of D(s) three- and four-body decays 
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The amplitude of the nth intermediate state The total amplitude M

spin factor
propagator Blatt-Weisskopf barrier factor complex coefficient 

(we are going to fit)

The signal probability density function (PDF) Likelihood

The normalization is determined by MC integration

Propagator 

K*(892), K*(1680): RBW 

a0: two-channel-coupled Flatte formula 
Phys. Rev. D 95, no. 3, 032002 (2017)



Amplitude Analysis of D(s) smileptonic decays 
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Amplitude Analysis of D(s) smileptonic decays 
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D+
s → ππe+νe is under study

D+
s → a0(980)0e+νe

is under study



Amplitude Analysis of Kπππ
•There are seven D → Kπππ modes: 

D0→ K-π+π+π- (published on PRD) 
D0→ K-π+π0π0 (published on PRD) 
D0→ KSπ0π0π0  
D0→ KSπ+π-π0 (on-going) 
D+→ K-π+π+π0 (on-going) 
D+→ KSπ+π0π0 (on-going)  
D+→ KSπ+π+π- (published on PRD) 

•Four-body decays are in five-dimensions 
•We have 

• Partial Wave Analysis Tools based on CPU and GPU kernel 
• Great Electro-Magnetic Calorimeter (EMC) with CsI 

     → superior resolution and efficiency of π0 

• Largest dataset at ψ(3770) resonance 
     → small statistical errors and clean background 
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Amplitude Analysis Results of D0→ K-π+π+π-

Double tag D0→K-π+π+π- vs. D0→K+π-



 20

Amplitude Analysis Results of D0→ K-π+π+π-

Published in PRD 95, 072010
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Amplitude Analysis Results of D0→ K-π+π0π0

Double tag: D0→K-π+π0π0 (signal) vs. D0→K+π- (tag)

The number of event selected is 5950 with a purity of ~99%

The data can be described with 26 amplitudes:  

_
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Branching Fraction Results of D0→ K-π+π0π0

BESIII Preliminary 

Double tag(DT) D0→K-π+π0π0 vs. D0→K+π- 

Single tag(ST) D0→K+π-

The amplitude analysis result is used to determine the 
detection efficiency, where the DT efficiency is 8.39%

The branching fraction  is determined to be 

_
_

Phys. Rev. D 99, 092008 (2019)
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Amplitude Analysis of D+→ KSπ+π+π- 

Double tag D+→KSπ+π+π- vs. D-→K+π-π-

The number of event selected is 4559 with a purity of ~99%

The data can be described with 12 amplitudes:
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Amplitude Analysis of D+→ KSπ+π+π- 
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Amplitude Analysis of D+→ KSπ+π+π- 

The preliminary results of branching fractions for different components：

The measurements of the decays with 𝐾1(1270)and 𝐾1(1400)involved provide some 
experimental information in understanding the mixture of the two excited Kaons. 

Phys. Rev. D 100, 072008 (2019)
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Amplitude Analysis of DS+→ π+π0𝜂
Observation of DS+→a0(980)+π0

Dots with error bar: data 
Solid line: total fit 
Dashed line: rho+ eta 
Lond-dashed line: a0(980)π

The phase difference between 
a0(980)0π+ and a0(980)+π0 is found 
to agree with 180o
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Amplitude Analysis of DS+→ π+π0𝜂

First observation

The measured B(DS+→a0(980)+π0) is larger than other measured pure W-
annihilation decays (DS+→pn, DS+→wπ+) by one order.

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



Summary

• DTag and DDbar threshold  data allows us to perform inclusive and 
exclusive branching fraction measurement


• Double tag provides clean samples for amplitude analysis


• Many D0, D+, and Ds studies have been published, including 

• A series measurements of scalar meson could provide complete 

information for theoretical approaches to judgment of quark models of 
light scalar mesons 


• Excellent Ds studies are published based on our 3.19 fb-1 data at Ecm = 
4.178 GeV (and at 4.190-4.230 GeV)


• “Many" Ds amplitude analyses of three- and four-body (semi)leptonic/
hadronic decays are expected to be published in the next year.
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D+ → τντ


