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D0(+) samples

3.773 GeV: 2.92 fb-1

DS
+ samples

4.178 GeV: 3.19 fb-1

𝑁ST
𝑖 = 2 × 𝑁𝐷ഥ𝐷 × 𝐵𝑆𝑇

𝑖 × 𝜖𝑆𝑇
𝑖

𝑁𝐷T
𝑖 = 2 × 𝑁𝐷ഥ𝐷 × 𝐵𝑆𝑇

𝑖 × 𝐵𝑠𝑖𝑔 × 𝜖𝑆𝑇 𝑣𝑠 𝑠𝑖𝑔
𝑖

𝐵𝑠𝑖𝑔 =
Σ𝑁𝐷𝑇

𝑖

Σ𝑁𝑆𝑇
𝑖 × ҧ𝜖𝑠𝑖𝑔

=
𝑁𝐷𝑇
𝑡𝑜𝑡

𝑁𝑆𝑇
𝑡𝑜𝑡 × ҧ𝜖𝑠𝑖𝑔

ҧ𝜖𝑠𝑖𝑔 = Σ(𝑁𝑆𝑇
𝑖 × 𝜖𝑆𝑇 𝑣𝑠 𝑠𝑖𝑔

𝑖 /𝜖𝑆𝑇
𝑖 )/Σ𝑁𝑆𝑇

𝑖
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[1] Phys. Rev. D89, 051104(R) (2014) ;                 [2] Phys. Rev. D92, 072012 (2015); 

Charge conjugations included

𝑁𝐷𝑡𝑎𝑔− = 170.31 ± 0.34 × 104 [1] 𝑁ഥ𝐷𝑡𝑎𝑔
0 = 279.33 ± 0.37 × 104 [2] NDS

+tag = 0.389 Million

01 Introduction: single tags

6 largest tag modes 
give 1.5 million D- tags

3 largest tag modes 
give 2.3 million D0 tags
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𝐵 𝐷+ → 𝜇+𝜈𝜇 = 3.71 ± 0.19 ± 0.06 × 10−4

𝑓𝐷+ 𝑉𝑐𝑑 = 45.75 ± 1.20 ± 0.39 𝑀𝑒𝑉

02 Leptonic Decays: 𝑫+ → 𝝁+𝝂𝝁

𝑓𝐷+ = 203.2 ± 5.3 ± 1.8 𝑀𝑒𝑉

𝑉𝑐𝑑 = 0.2210 ± 0.0058 ± 0.0047

input  fD+
LQCDinput |Vcd|CKMfitter



𝐁 𝐃+ → 𝛕+𝛎𝛕 = 𝟎. 𝟏𝟐𝟎 ± 𝟎. 𝟎𝟐𝟒𝐬𝐭𝐚𝐭 %

> 4σ :  statistical significance
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𝐁 𝐃+ → 𝛕+𝛎𝛕 = 𝟎. 𝟏𝟐𝟎 ± 𝟎. 𝟎𝟐𝟒𝐬𝐭𝐚𝐭 % SM prediction: R = 2.66 ± 0.01
BESIII result: R = 3.21 ± 0.64> 4σ :  statistical significance
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02 Leptonic Decays: 𝑫𝑺
+ → 𝝁+𝝂𝝁

𝐟𝐃𝐒
+ 𝐕𝐜𝐬 = 𝟐𝟒𝟐. 𝟓 ± 𝟑. 𝟓 ± 𝟑. 𝟕 𝐌𝐞𝐕

SM prediction: R = 9.74 ± 0.01
BESIII result: R = 10.2 ± 0.5 

input |Vcs|
CKMfitter
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𝐾(0)
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Phys. Rev. D92, 112008 (2015);               

03 Semi-leptonic Decays: 𝑫+ → 𝑲𝑳
𝟎𝒆+𝝂𝒆

ഥ𝑩(𝑫+→ 𝑲𝑳𝒆
+𝝂 𝒆) = 𝟒. 𝟒𝟖𝟐 ± 𝟎. 𝟎𝟐𝟕 ± 𝟎. 𝟏𝟎𝟑 %

𝑨𝑪𝑷
𝑫+→𝑲𝑳𝒆

+𝝂 𝒆 = −𝟎. 𝟓𝟗 ± 𝟎. 𝟔𝟎 ± 𝟏. 𝟓𝟎 %𝒇+
𝑲 𝟎 𝑽𝒄𝒔 = 𝟎. 𝟕𝟐𝟖 ± 𝟎. 𝟎𝟎𝟔 ± 𝟎. 𝟎𝟏𝟏
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03 Semi-leptonic Decays: 𝒇+
𝑫→𝑲(𝟎) and 𝒇+
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𝐑𝝁/𝐞
𝑲 =

𝚪 𝐃𝟎 → 𝐊−𝛍+𝛎𝛍 [𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟏𝟎. 𝟎𝟑𝟏𝟐𝟕]

𝚪 𝐃𝟎 → 𝐊−𝐞+𝛎𝐞 [𝐏𝐑𝐃𝟗𝟐, 𝟎𝟕𝟐𝟎𝟏𝟐(𝟐𝟎𝟏𝟕)]

= 0.974 ± 0.007 ± 0.012 

In full q2 interval: 

03 Semi-leptonic Decays: test of LFU

𝐊−𝛍+𝛎𝛍

𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟏𝟎. 𝟎𝟑𝟏𝟐𝟕

𝐑𝝁/𝐞
𝑲𝟎

=
𝚪 𝐃+→ഥ𝑲𝟎𝛍+𝛎𝛍 [𝐄𝐏𝐉𝐂𝟕𝟔, 𝟑𝟔𝟗 (𝟐𝟎𝟏𝟔)]

𝚪 𝐃+→ഥ𝑲𝟎𝐞+𝛎𝐞 [𝐏𝐑𝐃𝟗𝟔,𝟎𝟏𝟐𝟎𝟎𝟐(𝟐𝟎𝟏𝟕)]
= 1.013 ± 0.011 ± 0.027
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𝑲 =
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𝚪 𝐃𝟎 → 𝐊−𝐞+𝛎𝐞 [𝐏𝐑𝐃𝟗𝟐, 𝟎𝟕𝟐𝟎𝟏𝟐(𝟐𝟎𝟏𝟕)]

= 0.974 ± 0.007 ± 0.012 

In full q2 interval: 

03 Semi-leptonic Decays: test of LFU

𝐊−𝛍+𝛎𝛍

𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟏𝟎. 𝟎𝟑𝟏𝟐𝟕

𝐑𝝁/𝐞
𝑲𝟎

=
𝚪 𝐃+→ഥ𝑲𝟎𝛍+𝛎𝛍 [𝐄𝐏𝐉𝐂𝟕𝟔, 𝟑𝟔𝟗 (𝟐𝟎𝟏𝟔)]

𝚪 𝐃+→ഥ𝑲𝟎𝐞+𝛎𝐞 [𝐏𝐑𝐃𝟗𝟔,𝟎𝟏𝟐𝟎𝟎𝟐(𝟐𝟎𝟏𝟕)]
= 1.013 ± 0.011 ± 0.027

𝐑𝝁/𝐞
𝝅 =

𝚪 𝐃𝟎→𝝅−𝛍+𝛎𝛍 [PRL 121, 171803 (2018)]
𝚪 𝐃𝟎→𝝅−𝐞+𝛎𝐞 [𝐏𝐑𝐃𝟗𝟐,𝟎𝟕𝟐𝟎𝟏𝟐(𝟐𝟎𝟏𝟕)]

= 0.922 ± 0.030 ± 0.022

𝐑𝝁/𝐞
𝝅𝟎 =

𝚪 𝐃+→𝝅𝟎𝛍+𝛎𝛍 [PRL 121, 171803 (2018) ]
𝚪 𝐃+→𝝅𝟎𝐞+𝛎𝐞 [𝐏𝐑𝐃𝟗𝟔,𝟎𝟏𝟐𝟎𝟎𝟐(𝟐𝟎𝟏𝟕)]

= 0.964 ± 0.037 ± 0.026  

PRL 121, 171803 (2018)



03 Semi-leptonic Decays: 𝑫𝑺
+ → 𝑲(∗)𝟎𝒆+𝝂𝒆



𝑟𝑉 =
𝑉 0

𝐴1(0)
= 1.67 ± 0.34 ± 0.16

𝑟2 =
𝐴2 0

𝐴1(0)
= 0.77 ± 0.28 ± 0.07

The form factor ratios in 𝐷𝑆
+ → 𝐾∗0𝑒+𝜈𝑒

are extracted for the first time:

03 Semi-leptonic Decays: 𝑫𝑺
+ → 𝑲(∗)𝟎𝒆+𝝂𝒆

The FFs in 𝐷𝑆
+ → 𝐾0𝑒+𝜈𝑒 are extracted for the first time:



03 Semi-leptonic Decays: 𝑫
𝟎/+

→ 𝝅+𝝅−/𝟎𝒆+𝝂𝒆

𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟎𝟗. 06496

𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟎𝟗. 06496

𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟎𝟗. 06496

𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟎𝟗. 06496



03 Semi-leptonic Decays: 𝑫
𝟎/+

→ 𝝅+𝝅−/𝟎𝒆+𝝂𝒆

𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟎𝟗. 06496

𝐚𝐫𝐗𝐢𝐯: 𝟏𝟖𝟎𝟗. 06496

• The 𝜋+𝜋− S-Wave contribution is observed for the first time;
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