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Measurement of the bf of 𝐷𝑆
+ → 𝑙+𝜈𝑙 is important to determine 𝑓𝐷𝑆

+ to validate the 

calculation in LQCD,and better 𝑉𝑐𝑠 to test the unitarity of the CKM matrix.

Test on lepton flavor universality in charm sector.

Further measurements of leptonic 𝐷𝑆 decays are still high desirable.
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PDG: (5.32±0.11)%

𝜏+ → 𝑒+𝜈𝑒 ҧ𝜈𝜏

𝜏+ → 𝜇+𝜈𝜇 ҧ𝜈𝜏

𝜏+ → 𝜋+ ҧ𝜈𝜏

𝜏+ → 𝜌𝜋+𝜋0
+ ҧ𝜈𝜏

𝐷𝑆
+ → 𝜏+𝜈𝜏
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BOSS version :  7.0.3

MC samples

MC samples.(10x)

Signal MC.

Decay mode Generator

𝐷𝑆
+ → 𝜏+𝜈𝜏 SLN

𝜏+ → 𝑒+𝜈𝑒 ҧ𝜈𝜏 PHOTOS TAULNUNU

𝜏+ → 𝜇+𝜈𝜇 ҧ𝜈𝜏 PHOTOS TAULNUNU

𝜏+ → 𝜋+ ҧ𝜈𝜏 TAUSCALARNU

𝜏+ → 𝜌𝜋+𝜋0
+ ҧ𝜈𝜏 TAUHADNU -0.108 0.775 0.149 1.364 0.400
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• |Vz| < 10 cm

• |Vxy| < 1 cm

• |cosθ| < 0.93

Good charged tracks

•  K：prob(K) > 0, prob(K) > prob(π)

•  π：prob(π) > 0, prob(π) > prob(K)

PID

Good photon

•  Barrel E ≥ 25MeV，Endcap E ≥50 MeV 

• θ𝛾−charged >10 °

• 0 ≤ TDC ≤ 14 （x50ns）

𝐾 𝑆
0

• M 𝐾 𝑆
0 (π+π−) ∈ (0.487,  0.511)GeV/c 2

• χ vtx
2 < 100

• |Vz| < 20 cm ,|cosθ| < 0.93
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𝜌 − ( 0 ) ， 𝜂 ,

• 𝜌−(0)： M 𝜌−(0)(𝜋0(+)𝜋−) ∈ (0.57, 0.97) GeV/𝑐2

• 𝜂 ’： M𝜂 ’(𝛾𝜌0)∈ (0.94, 0.976)GeV/ 𝑐2

M𝜂 ’(𝜋+𝜋−𝜂 ) ∈ (0.946, 0.97)GeV/ 𝑐2

•p(π±)> 0.1 GeV/c

•p(𝛾)from 𝜂 ’→ 𝛾𝜌0 ：p(𝛾) > 0.1 GeV/c

Further requirements

Event Selection

𝜋 0 / 𝜂

• π0 : Mπ0 (𝛾𝛾) ∈ (0.115, 0.150)GeV/c 2

p(π0) > 0.1 GeV/𝑐2

•𝜂 : M𝜂 (𝛾𝛾)∈ (0.50,0.57) GeV/c 2

• χ 1 𝐶
2 < 200
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Event Selection

Ds
±

•minimum

•

γ / 𝜋 0 from 𝐷𝑆
∗−
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Event Selection

• Bkg:1st to 3rd Chebychev function

• Sig: signal shape extracted from MC truth matched sample



Henan normal UniversityST yields and efficiencies

10

Mode 𝝐𝒕𝒂𝒈
𝟒𝟏𝟖𝟎

𝐷𝑆
− → 𝐾𝑆

0𝐾− 34.27±0.12

𝐷𝑆
− → 𝐾+𝐾−𝜋− 41.65±0.07

𝐷𝑆
− → 𝐾+𝐾−𝜋−𝜋0 13.37±0.09

𝐷𝑆
− → 𝐾𝑆

0𝐾−𝜋+𝜋− 12.92±0.17

𝐷𝑆
− → 𝐾𝑆

0𝐾+𝜋+𝜋− 14.37±0.08

𝐷𝑆
− → 𝜋−𝜂 55.61±0.39

𝐷𝑆
− → 𝜋+𝜋−𝜋− 17.16±0.13

𝐷𝑆
− → 𝜋−𝜋0𝜂 7.13±0.05

𝐷𝑆
− → 𝜋−𝜂𝜋+𝜋−𝜂

’ 3.40±0.02

𝐷𝑆
− → 𝜋−𝜂𝛾𝜌0

’ 9.91±0.09

𝐷𝑆
− → 𝐾−𝜋+𝜋− 48.77±0.69

𝝐𝒕𝒂𝒈
𝜶 =𝑁𝑆𝑇

𝑜𝑏𝑠/ 𝑁𝑆𝑇
𝑔𝑒𝑛
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Selection criteria for 𝐷𝑆
+ → 𝜏+𝜈𝜏 , 𝜏+ → 𝑒+𝜈𝑒 ҧ𝜈𝜏

•
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Fitting result (cocktail MC 10x)

•Signal : the shape extracted from 𝐷𝑆
∗+ 𝐷𝑆

− MC 

truth matched event.

• non𝐷𝑆
+ bkg ：the shape is extracted from the 

corresponding MDs sideband region, the size is 

fixed according to the corresponding MDs 

sideband scale factor from cocktail MC.

• 𝐷𝑆
− → 𝐾𝐿

0𝑒− 𝜈𝑒 : the shape is extracted the 𝐷𝑆
∗+ 𝐷𝑆

−

MC truth matched events, the size is fixed.

• 𝐷𝑆
− → 𝑋𝑒− 𝜈𝑒 : the shape is extracted from 

MC ,the size is the float.

BF : 5.42±0.083 %
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Selection criteria for 𝐷𝑆
+ → 𝜏+𝜈𝜏 ,  𝜏+ → 𝜇+𝜈𝜇 ҧ𝜈𝜏

•  Only one charged track

• P(𝜇) > 0.001  , P(𝜇) > P(𝐾)  ,  P(𝜇) > P(𝑒)

•  The deposited energy in EMC ∈ (0.1,  0.3)GeV

•   cos𝜃 , momentum , depth
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Fitting result(cocktail MC 10x)

•Signal : the shape extracted from 𝐷𝑆
∗+ 𝐷𝑆

− MC 

truth matched event.

• non𝐷𝑆
+ bkg ：the shape is extracted from the 

corresponding MDs sideband region, the size is 

fixed according to the corresponding MDs 

sideband scale factor from cocktail MC.

• 𝐷𝑆
− → 𝐾𝐿

0𝜇− 𝜈𝜇 : the shape is extracted the 𝐷𝑆
∗+ 𝐷𝑆

−

MC truth matched events, the size is fixed.

• 𝐷𝑆
− → 𝑋𝜇− 𝜈𝜇 : the shape is extracted from MC ,

the size is the float.

BF : 5.66±0.127 %



Henan normal UniversityDT Analysis

15

Selection criteria for 𝐷𝑆
+ → 𝜏+𝜈𝜏 , 𝜏+→ 𝜋+ ҧ𝜈𝜏

•  

• 

• 

•

•

•

•
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Fitting result(cocktail MC 10x) •Signal : the shape extracted from 𝐷𝑆
∗+ 𝐷𝑆

− MC 

truth matched events.

• 𝐷𝑆
− → 𝜇− 𝜈𝜇 ：the shape is extracted from 

inclusive MC truth matched events , the size is 

float.

• 𝐷𝑆
− → 𝐾0𝜋− : the shape is extracted from 

inclusive MC truth matched events , the size is 

float.

• Other bkg : the shape is extracted from MC , the 

size is the float.

BF : 5.98±0.20 %
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Selection criteria for 𝐷𝑆
+ → 𝜏+𝜈𝜏 ,  𝜏+ → 𝜌𝜋+𝜋0

+ ҧ𝜈𝜏

•Only one good charged track

•At least 2 good photos to form a π0

• l Mπ+π0 − Mρ+ l  < 0.2 GeV/𝑐2

• Eextra
sum l  < 0.1 GeV
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Fitting result(cocktail MC 10x)
•Signal : the shape extracted from 𝐷𝑆

∗+ 𝐷𝑆
− MC 

truth matched events.

• 𝐷𝑆
− → 𝜂𝜋−𝜋0：the shape is extracted from signal 

MC , the size is fixed.

• 𝐷𝑆
− → 𝐾0𝜋−𝜋0: the shape is extracted from 

inclusive MC truth matched events , the size is 

float.

• Other bkg : the shape is extracted from MC , the 

size is the float.

BF : 5.85±0.21 %
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Signal efficiencies(%) 

Mode 𝜏+ → 𝑒+𝜈𝑒 ҧ𝜈𝜏 𝜏+ → 𝜇+𝜈𝜇 ҧ𝜈𝜏 𝜏+→ 𝜋+ ҧ𝜈𝜏 𝜏+ → 𝜌𝜋+𝜋0
+ ҧ𝜈𝜏

𝐷𝑆
− → 𝐾𝑆

0𝐾− 26.20 12.30

𝐷𝑆
− → 𝐾+𝐾−𝜋− 20.58 9.57 15.72 5.48

𝐷𝑆
− → 𝐾+𝐾−𝜋−𝜋0 8.18 3.87

𝐷𝑆
− → 𝐾𝑆

0𝐾−𝜋+𝜋− 9.74 4.57

𝐷𝑆
− → 𝐾𝑆

0𝐾+𝜋+𝜋− 10.95 5.10

𝐷𝑆
− → 𝜋+𝜋−𝜋− 28.39 13.41

𝐷𝑆
− → 𝜋−𝜂 24.29 11.38

𝐷𝑆
− → 𝜋−𝜋0𝜂 11.65 5.56

𝐷𝑆
− → 𝜋−𝜂𝜋+𝜋−𝜂

’ 10.71 5.06

𝐷𝑆
− → 𝜋−𝜂𝛾𝜌0

’ 12.72 9.10

𝐷𝑆
− → 𝐾−𝜋+𝜋− 27.01 12.70
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•Use the common bf to 

simultaneous fit 4 channel , other 

conditions remain unchanged.

Preliminary result :  5.54±0.063%
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•We obtain the BF to be (5.54±0.063%) 

•The simultaneous fit result accords with separate fit.

Summary

•Finish all MC between 4128-4226 and data.

•To do uncertainty studies.

Next to do



Henan normal University

22

Thank you for your attention!
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Back up
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Event Selection

The invariant mass distributions
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