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BES-III and Data Samples
• BES-III

MDC :   120 mm;  Dp/p=0.5% @1 GeV/c

dE/dx resolution=6% for MIP

TOF   :    time resolution=80 ps

EMC  :    energy resolution=2.5% @1 GeV

MUC :    position resolution:=2 cm

TOF+dE/dx for charged particle Id.

MUC     for  m identification.
EMC     also for  e/p separation .

 2.92 fb-1 data @ 3.773 GeV (near DD threshold)

 0.48 fb-1 data @ 4.009 GeV (near Ds+Ds- threshold) 

 3.0  fb-1 Data @ 4.180 GeV (near DsDs* threshold)

 More data were taken at other energies

 0.57 fb-1 data @ 4.599 GeV (near Lc
+Lc

- threshold)

• Data samples

Overview

1 Introduction
Charm Production @BESIII
Analysis Method

2 (Semi-)Leptonic Decays
Search for D+ → τ+ντ
Study of the decay D0 → K−µ+νµ
Study of the decays D → πµ+νµ
Study of the decays D+ → η(′)e+νe

3 Rare Decays
Search for the radiative leptonic decay D+ → γe+νe
Search for the rare decay D+ → D0e+νe
Search for the rare decays D → h(h(′))e+e−

4 Summary



Introduction Charm Production @BESIII

Charm Production

(Semi)leptonic decays: decay constants, form factors, |Vcd(s)|;
Rare and forbidden decays: search for new physics.

Quantum correlated D0D̄0: strong phase measurements.

2.93 fb−1 ψ(3770)
D0D̄0, D+D−
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Introduction Analysis Method

Analysis Method

1 Single Tag (ST)

MBC =
√

E2
beam/c

4 − |p2
D̄
|/c2

2 Double Tag (DT)
particles not used to form single tag D̄

3 Bsig =
Nsig∑

α Nαtagε
α
tag,sig/ε

α
tag

4 absolute branching fraction
measurements

1 tag D− via K+π−π−, K+π−π−π0, K0
Sπ
−, K0

Sπ
−π0, K0

Sπ
−π+π−, K+K−π−

2 tag D̄0 via K+π−, K+π−π0, K+π−π+π−

1 reconstruct the ’missing’ neutrino via Umiss = Emiss − c|pmiss|
2 fully reconstruct the final state particles via Msig

BC

all charge conjugates are implied
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Introduction Analysis Method

Single tag yields and efficiencies [PRD 97, 072015(2018)]

tags ε(%) yields
1 50.47 ± 0.06 755661 ± 922
2 24.65 ± 0.05 231322 ± 729
3 54.44 ± 0.17 95346 ± 330
4 27.44 ± 0.06 210535 ± 638
5 36.12 ± 0.10 119249 ± 451
6 40.71 ± 0.16 64904 ± 259
7 64.64 ± 0.03 523265±763
8 33.60 ± 0.01 1022697±1448
9 38.26 ± 0.02 707936±1129
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about 28% of the total D+ B′s and 26% of the total D0 B′s
highly suppress the background from non-DD̄ decays and high
reconstruction efficiencies
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(Semi-)Leptonic Decays Search for D+ → τ+ντ

Charmed leptonic decays

W+

d̄

c

ν`

`+

D+ → µ+νµ

Comparions of B(D+ → µ+νµ) and fD+

)-4) (10µν+µ→+B(D
2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2

BESIII
PRD 89, 051104(R) (2014)

0.06±0.19±3.71

CLEO-c
PRD 78, 052003 (2008)

0.09±0.32±3.82

Average 0.17±3.74

)-4) (10µν+µ→+B(D
2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2

 (MeV)+Df
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BESIII
PRD 89, 051104(R) (2014)

1.8±5.3±203.2

CLEO-c
PRD 78, 052003 (2008)

2.5±8.5±205.8

Average 4.7±203.9

LQCD

[see Review in PDG2015]
Averaged by J. Rosner, S. Stone and R. Van de Water

1.1±211.9

 (MeV)+Df
170 180 190 200 210

BESIII made the most precise measurements

Precision of the LQCD calculations of fD+ reach 0.5%, which is challenging
the experiments

Yi FANG (IHEP) Charm Physics at BESIII MENU 2016 7 / 22

Γ(D+ → `+ν`) =
G2
F f

2
D+

8π
|Vcd |2m2

`mD+

(
1− m2

`

m2
D+

)2

determine the decay constant fD+ and |Vcd |
BD+→µ+νµ = (3.71± 0.19± 0.06)× 10−4 by BESIII [PRD 89, 051104 (2014)]

BD+→τ+ντ < 1.2× 10−3@90% C.L. by CLEO [PRD 78, 052003 (2008)]

R = Γ(D+→τ+ντ )
Γ(D+→µ+νµ)

=
m2
τ

(
1− m2

τ
m2
D+

)2

m2
µ

(
1−

m2
µ

m2
D+

)2 = 2.66 → BD+→τ+ντ = (9.99± 0.45)× 10−4
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(Semi-)Leptonic Decays Search for D+ → τ+ντ

Search for D+ → τ+ντ , τ
+ → π+ν̄τ

EEMC ≤ 300MeV
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EEMC > 300MeV
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D+ → τ+ντ
D+ → µ+νµ
D+ → π+π0

D+ → π+K 0
L

D+ → π+η
D+ → π+K 0

S

the rest

Nsig = 137± 27

BD+→τ+ντ =
(1.20±0.24stat.)×10−3

significance >4σ

M2
miss = (Ebeam − Eπ+)2 − (−~pD− − ~pπ+)2

R=3.21± 0.64, consistent with SM prediction 2.66 within 0.9σ
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(Semi-)Leptonic Decays Search for D+ → τ+ντ

Semileptonic decays to pseudoscalar D → P`+ν`

c d(s)

W+ ν`

`+ 1 Simple pole: f+(q2) =
f+(0)

1− q2

m2
pole

2 Modified pole:

f+(q2) =
f+(0)

(1− q2

m2
pole

)(1−α q2

m2
pole

)

3 Series expasion: f+(q2) =
1

P(q2)φ(q2,t0)

∑∞
k=0 ak (t0)[z(q2, t0)]

k

partial decay width
dΓP`+ν`

dq2 =
G2
F |Vcq |2

8π3mD
|~pP ||f P+ (q2)|2(W0−EP

F0
)2 ×

[
1
3mD |~pP |2 +O(m2

` )
]
,

W0 = (m2
D + m2

P −m2
` )/2mD , F0 = W0 − EP + m2

`/2mD

measure Vcd(s) to test the unitary of CKM matrix

measure the form factors f P+ (0) to calibrate the Lattice QCD
calculation

test lepton universality via R = Γµ/Γe
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(Semi-)Leptonic Decays Search for D+ → τ+ντ

|Vcd(s)| determination via D → K/πe+νe
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Charm semileptonic physics at BESIII Yi Fang

|
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(0)|VK→D
+f
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]

e
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S

0
 K→

+
[DPRD 96, 012002 (2017) 

0.0112±0.0040±0.7053
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]eν+e

L

0
 K→

+
[DPRD 92, 112008 (2015) 

0.011±0.007±0.728

BESIII
]

e
ν+e

­
 K→

0
[DPRD 92, 072012 (2015) 

0.0035±0.0025±0.7172

CLEO­c
]
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e
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­
 K→

0
[DPRD 80, 032005 (2009) 

0.005±0.006±0.719
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Average 0.0033±0.7156
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Figure 3: Compilations of f D→K
+ (0)|Vcs| (left) and f D→π

+ (0)|Vcd | (right).

and D+
s → η ′e+νedecays [3]. Using ten hadronic modes 13157± 240 D−s mesons are singly

tagged. The D+
s → η(′)e+νe decays are selected in the recoil side of D−s tags by requiring there

are no extra tracks except a η(′) and a positron. The information of the neutrino is inferred
from the variable Umiss, which is the difference between the missing energy and missing momen-
tum of the event. Figure 4 shows the distributions of Umiss, where the signal is peaked around
0. After subtracting the backgrounds, 58.5± 8.0 signals of D+

s → ηe+νe, 3.8± 2.0 signals of
D+

s → η ′(ηπ+π−)e+νe and 8.2± 3.8 signals of D+
s → η ′(γρ0)e+νe are retained, respectively.

These yield the branching fractions B(D+
s → ηe+νe) = (2.30±0.31stat±0.08syst)% and B(D+

s →
η ′e+νe) = (0.93± 0.30stat± 0.05syst)%, which are consistent with previous measurements within
uncertainties. Combining the branching fraction measurements, we obtain the ratio B(D+

s →
η ′e+νe)/B(D+

s → ηe+νe) = 0.40± 0.14stat± 0.02syst, which provides complementary informa-
tion to understand η-η ′ mixing.
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Figure 4: The Umiss distributions of the selected (a) D+
s → ηe+νe, (b) D+

s → η ′(ηπ+π−)e+νe and (c)
D+

s → η ′(γρ0)e+νe candidates, where the arrows denote the signal regions.

4. Semileptonic Λc Decays

Based on 567 pb−1 data taken at 4.599 GeV, the branching fractions of Λc→ Λ`+ν` (`= e,µ)
decays are measured at the BESIII experiment [4, 5]. Using eleven hadronic modes, 14415±159
Λ̄+

c tags are accumulated. In this sample, 103.5± 10.9 and 78.7± 10.5 signal events for Λc →
Λe+νe and Λc→ Λµ+νµ semileptonic decays are extracted from the fits to the Umiss distributions

3

BESIII contribute to the |Vcd(s)| determination dominantly
|Vcd | = 0.214± 0.002exp. ± 0.009LQCD,
|Vcs | = 0.214± 0.004exp. ± 0.024LQCD with LQCD calculations for

f
D→K/π

+ (0) [[PRD 82, 114506 (2010); 84, 114505 (2011)]

CKM matrix elements determination suffers from large LQCD
uncertainties
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(Semi-)Leptonic Decays Search for D+ → τ+ντ

f
D→K/π

+ (0) determination via D → K/πe+νe

Form Factors f
D→K (π)

+ (0)

To determine f
D→K(π)

+ (0), use the measurements of f
D→K(π)

+ (0)|Vcs(d)| and
the PDG values for |Vcs(d)| (assuming CKM unitarity)
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0.009±0.007±0.727
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]µν+µ- K→0, Deν+e

-
 K→0[DPRL 97, 061804 (2006) 

0.022±0.007±0.695

HPQCD
=2+1]

f
[NPRD 82, 114506 (2010) 

0.015±0.011±0.747

(0)K→D
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(0)π→D

+f
0.45 0.5 0.55 0.6 0.65 0.7

BESIII
]ePRD 96, 012002 (2017) [D+→ π0e+ν
0.0035±0.0115±0.6216

BESIII
]eν+e-π →0[DPRD 92, 072012 (2015) 

0.0044±0.0080±0.6372

CLEO-c
]eν+e0π →+, Deν+e-π →0PRD 80, 032005 (2009) [D

0.005±0.019±0.666

BABAR
]eν+e-π →0[DPRD 91, 052022 (2015) 

0.005±0.020±0.610

Belle
]µν+µ-π →0, Deν+e-π →0[DPRL 97, 061804 (2006) 

0.003±0.020±0.624
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=2+1]

f
[NPRD 84, 114505 (2011) 

0.021±0.020±0.666

(0)π→D
+f

0.45 0.5 0.55 0.6 0.65 0.7

BESIII made the best precise determinations of these two form factors

The experimental accuracy is better than that of theoretical predictions

Yi FANG (IHEP) Charm Physics at BESIII MENU 2016 15 / 22

assuming the CKM matrix is unitary, BESIII contribute to the

f
D→K/π

+ (0) determination dominantly

LQCD uncertainties overwhelm the experimental uncertainties
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(Semi-)Leptonic Decays Study of the decay D0 → K−µ+νµ

B of D0 → K−µ+νµ
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D0 → K−π+π0

) (%)µν+µ
­

K→
0

B(D

­0.5 0 0.5 1 1.5 2 2.5 3 3.5 4

preliminary
BESIII  0.035±0.019±3.429

BELL  0.21±0.10±3.45

E687(1995)  0.03±0.11±0.13±3.31

E687(1993)  0.03±0.51±0.51±3.19

CLEO  0.03±0.35±0.31±3.07

E653  0.28±0.27±0.34±3.16

EMUL  0.19±0.34±0.34±2.14

PDG2017  0.13±3.33

) (%)µν+µ
­

K→
0

B(D

­0.5 0 0.5 1 1.5 2 2.5 3 3.5 4

σB
D0→µ+X

σB
D0→K−π+

Nsig = 47100± 259, BD+→K−µ+νµ = (3.429± 0.019± 0.035)%

statistics similar to the BESIII measurement
BD+→K−e+νe = (3.505± 0.014± 0.033)% [PRD 92, 072012 (2015)]

BESIII made the most precise measurement
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(Semi-)Leptonic Decays Study of the decay D0 → K−µ+νµ

Form factor of D+ → K−µ+νµ
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taking the form of second order series expansion,

f K+ (t) = 1
P(t)φ(t,t0)

f K+ (0)P(0)φ(0,t0)

1+r1(t0)z(0,t0) (1 + r1(t0)[z(t, t0)])

χ2 = ∆ΓTC−1∆Γ is constructed, where ∆Γ = ∆Γmea. −∆Γexp.

f K+ (0)|Vcs | = 0.7148± 0.0038± 0.0029
statistics similar to the BESIII measurement
f K+ (0)|Vcs |(D+ → K−e+νe) = 0.7172± 0.0025± 0.0035 [PRD 92, 072012

(2015)]
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(Semi-)Leptonic Decays Study of the decay D0 → K−µ+νµ

f K+ (0) and |Vcs | determination via D+ → K−µ+νµ

(0)K
+f

0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8

preliminary
BESIII

µν+µ
­

K 0.0030±0.0039±0.7343

BESIII eν+e
­

K 0.0036±0.0026±0.7368

CLEO eν+e
­

K 0.005±0.006±0.739

BABR eν+e
­

K 0.009±0.007±0.727

BELL l
ν

+
l

­
K 0.022±0.007±0.695

BESII eν+e
­

K 0.03±0.04±0.80

PRD82(2010)114506
HPQCD  0.015±0.011±0.747

(0)K
+f

0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8

σstat. ± σsys. |
cs

|V
­1.5 ­1 ­0.5 0 0.5 1

preliminary
BESIII

µν+µ
­

K→
0D 0.024±0.006±0.957

preliminary

BESIII@4.178
µν+µ→

+
sD 0.017±0.014±0.974

BELL µν+µ 0.021±0.026±0.976

BABR µν+µ 0.031±0.033±1.040

CLEO µν+µ 0.018±0.040±1.007

BESIII@4.009 τν)τν+π(+τ,µν+µ 0.027±0.063±0.944

BELL τν)τν+π,τνµν+µ,τνeν
+

(e+τ 0.029±0.019±1.025

BABR τν)τνµν+µ,τνeν
+

(e+τ 0.056±0.036±0.956

CLEO τν)τν+π(+τ 0.018±0.069±1.088

CLEO τν)τν+ρ(+τ 0.021±0.052±1.009

CLEO τν)τνeν
+

(e+τ 0.022±0.044±0.988

CLEO/BELL/BABR/BESIII
l

ν
+
l

­
 K→

0
                 D 0.025±0.007±0.975

DELPHI s c→
+

W 0.13±0.32±0.94

CKMFitter  0.00015±0.97343

|
cs

|V
­1.5 ­1 ­0.5 0 0.5 1

σexp. ± σLQCD

taking f K+ (0) = 0.747± 0.011± 0.015 from LQCD [PRD 82, 114506(2010)],
|Vcs | = 0.957± 0.006± 0.024, LQCD uncertainties are dominant

taking |Vcs | from CKMfitter, f K+ (0) = 0.7343± 0.0039± 0.0030
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(Semi-)Leptonic Decays Study of the decay D0 → K−µ+νµ

Test the lepton universality
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80
(a)

0 0.5 1 1.5

1

1.5

(b)

0 0.5 1 1.5

1

1.5
BESIII PRELIMINARY
SM prediction: PRD 91, 094009(2015)
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)
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­2
G

eV
­1

 (
n

s
2

q
∆/

Γ
∆

)
2

(q
K +f

/e
µ

R

deviation from SM prediction in B semileptonic decays
B̄ → D(?)τ−ν̄τ [PRL 109, 101802(2012); PRD 88, 072012(2013); PRL 115, 111803(2015)] and
B → K (?)`+`− [PRL 113, 151601(2014); PRL 118, 111801(2017)]

Rµ/e =
Γ(D+→K−µ+νµ)

Γ(D+→K−e+νe)[PRD92,072012(2015)] = 0.978± 0.007± 0.012, no

deviation larger than 2σ over the q2 interval
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(Semi-)Leptonic Decays Study of the decays D → πµ+νµ

Study of the decays D → πµ+νµ arxiv: [hep-ex] 1802.05492
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µ

ν+µ0π →
+

D

signal

π−(0)π+K̄0 BD+→π0µ+νµ =
(0.342± 0.011± 0.010)%

BD0→π−µ+νµ =
(0.267± 0.007± 0.007)%

RD0

µ/e = Bµ/Be = 0.905±0.027±0.023

RD+

µ/e = Bµ/Be = 0.942±0.037±0.027

RµIS = ΓD0→π−/2ΓD+→π0

=
0.990± 0.041± 0.035

taking BD+(0)→π0(−)e+νe
from [PRD 92, 072012 (2010); 96, 012002 (2017)], RD0(+)

µ/e

coincides with SM prediction 0.97 [PLB 633, 61 (2006)] within 1.9(0.6)σ

RµIS is consistent with no isospin violation and the value of electronic
decay Re

IS [PRD 96, 012002 (2017)]
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(Semi-)Leptonic Decays Study of the decays D+ → η(′)e+νe

Branching fractions of D+ → η(′)e+νe arxiv: [hep-ex] 1803.05570
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­
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(i)
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〈η| = cosφP 〈ηq | − sinφP 〈ηs |,
〈η′| = cosφG (sinφP 〈ηq |+cosφP 〈ηs |)+sinφG 〈gg |;
Γ(D+→η′`+ν`)
Γ(D+→η`+ν`)

= R̃D tan2 φP ,

Γ(D+
s →η

′`+ν`)/Γ(D+
s →η`

+ν`)

Γ(D+→η′`+ν`)/Γ(D+→η`+ν`)
= cot4 φP(next talk)

Bηe+νe = (10.74±0.81±0.51)×10−4

Bη′e+νe = (1.91± 0.51± 0.13)× 10−4

φP = (40± 3± 3)◦(φG=0)
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(Semi-)Leptonic Decays Study of the decays D+ → η(′)e+νe

Form factor fit of D+ → ηe+νe

)4/c2(GeV2q

)
­1

(n
s

Γ
∆

0 0.5 1 1.5

0

0.2

0.4

0.6
Data

Simple pole

Modified pole

Series expansion

In the fit, χ2 = ∆ΓTV−1∆Γ is
constructed, where ∆Γ = ∆Γm −∆Γp

1 Simple pole: f+(q2) =
f+(0)

1− q2

m2
pole

f+(0)|Vcd | = 8.15± 0.45± 0.18

2 Modified pole:

f+(q2) =
f+(0)

(1− q2

m2
pole

)(1−α q2

m2
pole

)

f+(0)|Vcd | = 8.24± 0.51± 0.22

3 Series expasion: f+(q2) =
1

P(q2)φ(q2,t0)

∑∞
k=0 ak (t0)[z(q2, t0)]

k

f+(0)|Vcd | = (7.86± 0.64± 0.21)× 10−2

Bη(′)e+νe
and are f η+ (0)|Vcd | consistent with CLEO’s measurement [PRD 84, 032001(2011),

tag+’GR’ method]

decays (×10−4) BESIII (tag) CLEO (tag) CLEO (’GR’) CLEO (tag+’GR’)
Bηe+νe

10.74(81)(51) 11.1(1.3)(0.4) 11.7(1.0)(0.4) 11.4(9)(4)

Bη′e+νe
1.91(51)(13) 2.5+1.6

−1.0(0.1) 2.16(53)(7) 2.16(53)(7)
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Rare Decays Search for the radiative leptonic decay D+ → γe+νe

Search for the radiative leptonic decay D+ → γe+νe
[PRD 95, 071102(2017)]

no helicity suppression in contrast to pure leptonic decay, and simpler non-perturbative
QCD calculation without final-state hadron

models pQCD1 light front quark2 & NR constituent quark model3 VMD4 factorization5

Btheo. 10−4 10−6 10−5(enhanced by LD) 10−5

[1][PRD 51, 111 (1995)] [2]MPLA 15, 2087 (2000); [3]PLB 562, 75 (2003);
[4]MPLA 27, 1250120 (2012);[5]Nucl. Phys. B 889, 778 (2014); 914, 301 (2017)
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Bγe+νe < 3.0× 10−5 @90% C.L.
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Rare Decays Search for the rare decay D+ → D0e+νe

Search for the rare decay D+ → D0e+νe [PRD 96, 092002(2017)]

the heavy c quark remains unchanged while the lighter d quark
decays weakly

Btheo. = 2.78× 10−13 by it’s form factors in the SM [EPJC 59, 841 (2009)]
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D0 → K−π+π+π−

D0 → K−π+π0

2D fit to each D0 decay mode

Nobs = 0.2± 2.8, 5.9± 2.9, 10.0± 4.3

Nbkg = 2.8±0.6, 6.0±0.9, 12.4±1.3
obtained by fitting to ”inclusive” MC

upper limit

Nsig = Nobs − Nbkg = NST
tot × ε× BD0 × B

likelihood values of different Bs
BD+→D0e+νe < 1.0× 10−4@90% C.L.
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Rare Decays Search for the rare decays D → h(h(′))e+e−

Experimental status of D → Xu`
+`− measurements

[EPJC 77, 895, HFLAV2016]

D0 (observation) LHCb
π+π−e+e− -
π+π−µ+µ− 9.64(48)(51)(97)

×10−7 [1]

K−π+e+e− -
K−π+µ+µ− 4.17(12)(40)

×10−6 [2]

K+K−e+e− -
K+K−µ+µ− 1.54(27)(9)(16)

×10−6 [1]

[1][PRL 119, 181805(2017)]

[2]PLB 757, 558(2016): M
e+e− in ρ−ω region

D → Xu`
+`− are good channels to study the c → u FCNC transitions

electronic modes haven’t been observed, compared to muonic modes

both are essential to test the lepton universality and new physics search

Yu Zhang (UCAS) D (Semi-)Leptonic and Rare Decays May 24, 2018 20 / 25



Rare Decays Search for the rare decays D → h(h(′))e+e−

Search for the rare decay D → h(h(′))e+e−@ BESIII
[PRD 97, 072015(2018)]
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inset: Me+e− distributions in D0 → K−π+e+e− shows some contributions from
the photon pole [0, 0.2) GeV/c2 and ρ− ω region [0.65, 0.90] GeV/c2
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Rare Decays Search for the rare decays D → h(h(′))e+e−

Upper limits of D → h(h(′))e+e−

Joint likelihood of nobs, nbkg and signal efficiencies[Nucl. Instrum. Meth. A 551 493]
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Rare Decays Search for the rare decays D → h(h(′))e+e−

Upper limits of D → h(h(′))e+e−

decay modes
B PDG2015

(×10−5) (×10−5)

D+ → π+π0e+e− < 1.4 -

D+ → K+π0e+e− < 1.5 -

D+ → π+K0
S e

+e− < 2.6 -

D+ → K+K0
S e

+e− < 1.1 -

D0 → K−K+e+e− < 1.1 < 31.5

D0 → π+π−e+e− < 0.7 < 37.3

D0 → K−π+e+e−† < 4.1(2.5±1.1, 2.6σ) < 38.5

D0 → π0e+e− < 0.4 < 4.5

D0 → ηe+e− < 0.3 < 11

D0 → ωe+e− < 0.6 < 18

D0 → K0
S e

+e− < 1.2 < 11
† in M

e+e− regions:

[0.00, 0.20) GeV/c2 < 3.0 (1.5+1.0
−0.9) -

[0.20, 0.65) GeV/c2 < 0.7 -

[0.65, 0.90] GeV/c2 < 1.9 (1.0+0.5
−0.4) -

study the 4 body D+ decays for the first time, improve the sensitivity of D0 3 and 4 body
decays by a magnitude of 10

the current results are all within SM predictions
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Summary

Summary

1 measure D+ decay constant via leptonic decays

2 determine form factors f P+ (0) and CKM matrix elements |Vcd(s)| via
semileptonic decays and leptonic decays, test the CKM matrix unitary
and calibrate the LQCD calculations; precision measurements of

muonic semileptonic decays provide more data to determine f
K/π

+ (0)
and |Vcd(s)| and test the lepton universality in charged current process

3 f η+(0)|Vcd | measurement will perhaps never be used to determine the
f η+(0) and |Vcd | due to rather limited statistics and absence of LQCD
calculations, but Bη(′)e+νe

are useful to extract the η− η′ mixing angle

4 study the charm FCNC decays, constrain the new physics models

5 low background to search for charm rare decays

6 based on the world’s largest ψ(3770) data taken near threshold, more
results are on BESIII PUBLICATIONS
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Summary

The End
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