
Charm Physics at  

Liang Sun (Wuhan University)
On behalf of the BESIII Collaboration

XIIIth Rencontres du Vietnam, Flavour Physics Conference
  ICISE, Quy Nhon, Vietnam  13-19 August 2017



2

Outline

● BESIII experiment
● Datasets / analysis techniques
● Highlights of recent results on

– (Semi-)leptonic D(s) decays

– Hadronic D(s) decays

– Λc decays
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Beijing Electron Positron Collider 
(BEPCII)
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BESIII Detector

Nucl. Instr. Meth. A614, 345(2010)
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Charm data sets at BESIII

● D0(+) data 

– Taken @ Ecm =  3.773 GeV, Lint = 2.93 fb-1

– e+e- D➝ 0DD 0/D+D-: 21 M D0 and 16 M D+ produced
● Ds

+ data

– Taken @ Ecm = 4.009 GeV, Lint = 0.482 fb-1

● e+e- D➝ s
+Ds

-: 0.3 M Ds
+ produced

– Taken @ Ecm = 4.178 GeV, Lint = 3.19 fb-1

● e+e- D➝ s
*Ds: 6 M Ds

+ produced

● Accumulated in 2016
● Λc data

– Taken @ Ecm = 4.599 GeV, Lint = 0.567 fb-1

– e+e-  Λ➝ c
+Λc

-: 0.2 M Λc produced
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D+→ τ+ν via τ+→ π+ν (> 4σ, first evidence!)

2.93/fb data @ 3.773 GeV
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Search for D0(+)→ a
0
(980)-(0) e+ν

e

2.93/fb data @ 3.773 GeV
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D0→π-μ+ν and D+→π0μ+ν decays

● Branching fractions    Preliminary

● Isospin conservation: consistent

2.93/fb data @ 3.773 GeV
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D
s
+→(K0/K*0) e+ν

e
 decays

3.19/fb data @ 4.178 GeV

Fitted bkgd 
based on MC

Estimated 
bkgd from M

Ds
 

sidebands

● Branching fractions    Preliminary

Br[D
s
+ → K0e+ν

e
] = (3.25 ± 0.38

[stat] 
± 0.16

[syst]
) x 10-3  (3.9 ± 0.9)x 10-3 [PDG2017]

Br[D
s
+ → K*0e+ν

e
] = (2.38 ± 0.26

[stat]
± 0.13

[syst]
) x 10-3  (1.8 ± 0.4)x 10-3 [PDG2017]

Much improved precision
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Form factor measurement from D
s
+→K0 e+ν

e

f
+
(0) obtained by inserting |V

cd
| = 0.22492 ± 0.00050 from CKMfitter  

Fit to partial 
decay rates:
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Amplitude analysis of D+→K
S
π+π+π-

Doubly tagged sample: D-→K+π-π- vs. D+→K
S
π+π+π-

In total: 4559 events with very high purity ~99% 

An unbinned likelihood fit 
is performed using the 
signal PDF given by

Four-body phase-space: R
4

Measurement efficiency: ε

Total amplitude:

Fit Fraction:

New results!

2.93/fb data @ 3.773 GeV
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Measurement of SCS Decays 
D0→π0π0π0,π0π0η, π0ηη and ηηη

Signal

CF decay 
with K

S

D0→4π0

Cross-
feeds

Combinat
orial

● First measurement (observation) of 
SCS decay D0→π0ηη

● First evidences for SCS decays 
D0→π0π0π0 and D0→π0π0η

● Upper limit at 90% CL is set for 
Br(D0→ηηη) 

New results!

2.93/fb data @ 3.773 GeV
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3.19/fb data @ 4.178 GeV

First observations of 
Ds

+ ωπ→ + and Ds
+→ωK+

Signal: MC shape Gaussian
Background:Argus function

3.19/fb data @ 4.178 GeV

● Greatly improved accuracy over CLEO-c 
measurement of 

● Consistent with the prediction of the 
enhanced BR due to long-distance effect 
via hadronic loop

BESIII preliminary
BESIII preliminary
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Recent results based on Λc pair 
production @ mass threshold



17* PRL 116, 052001 (2016)

*

*

0.57/fb data @ 4.599 GeV
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0.57/fb data @ 4.599 GeV
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0.57/fb data @ 4.599 GeV
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0.57/fb data @ 4.599 GeV
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ℓ+
0.57/fb data @ 4.599 GeV
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Summary

● D(s) and Λc data produced at mass threshold allow us to 
perform inclusive and exclusive branching fraction 
measurements with accuracy

● Double tag method provides clean samples for amplitude 
analyses

● A large range of recent (< 1 year) studies on D(s) and Λc 
decays are covered, more in the backup

● Stay tuned for more charm results from BESIII in the coming 
months, esp. on Ds and Λc decays

● BESIII will keep collecting data in the next ~ decade
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Amplitude analysis of D0→K-π+π+π-

2.93/fb data @ 3.773 GeV
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Amplitude analysis of D0→K-π+π+π-

2.93/fb data @ 3.773 GeV
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Branching-fraction measurement of
D0→K

S
K+K- 2.93/fb data @ 3.773 GeV
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Measurements of the branching fractions for
D+→K

S
K

S
K+, K

S
K

S
π+ and D0→K

S
K

S
(K

S
)

2.93/fb data @ 3.773 GeV

D0→K
S
K

S
K

S
 



28

D→K(π)e+ν
e

2.93/fb data @ 3.773 GeV
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Search for the rare decay D+→ γ e+ν
e

2.93/fb data @ 3.773 GeV
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Search for the radiative leptonic 
decay D+→D0 e+ν

e
2.93/fb data @ 3.773 GeV
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