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Semi-leptonic D decays provide a wonderful platform to understand the 
strong and weak effect in charm physics.

Experimentally, the study of semileptonic D decays can not only provide a 
way to measure the hadronic form factors of hadronic currents containing 
a heavy quark, but also evaluate the CKM matrix elements.

In separate measurements of the form factors of semileptonic D decays, 
STCF has the highest accuracy in future.
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• Measured branching fraction:

where ,

• For the i-th tag mode:

𝐾𝐾−
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OSCAR version :  2.6.2

MC samples

𝐷𝐷0 → 𝐾𝐾+𝜇𝜇+𝜈𝜈𝜇𝜇 Signal MC
𝐷𝐷0𝐷𝐷0inclusive  MC

Ecm=3.773GeV

Single tag mode

𝐷𝐷0 → 𝐾𝐾+𝜋𝜋−

𝐷𝐷0 → 𝐾𝐾−𝜋𝜋+𝜋𝜋0

𝐷𝐷0 → 𝐾𝐾−𝜋𝜋+𝜋𝜋− 𝜋𝜋−
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• |Vz|     < 0.5 cm
• |Vxy|   < 0.1 cm
• |cosθ| < 0.94

Good charged tracks

𝜇𝜇 ,𝜋𝜋 ,𝐾𝐾
maximum probility

PID (GlobalPID)

Good photon

•  Barrel E ≥ 25MeV，Endcap E ≥ 50 MeV 

• θ𝛾𝛾−charged >10 °

• -10 ≤ t ≤ 10 （ns）

𝜋𝜋 0

• π0 : M (𝛾𝛾𝛾𝛾) ∈ (0.115, 0.150) GeV/𝑐𝑐2

• χ 1 𝐶𝐶
2  <  50
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Event Selection

𝐷𝐷0
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mBC fit

Fit mBC distribution using signal MC shape for signal and the ARGUS function for 
background.
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ST efficiency

tagmode ST yield

𝐷𝐷0 → 𝐾𝐾+𝜋𝜋− 1766593±1327

𝐷𝐷0 → 𝐾𝐾−𝜋𝜋+𝜋𝜋0 3518035±1970

𝐷𝐷0 → 𝐾𝐾−𝜋𝜋+𝜋𝜋− 𝜋𝜋− 2497258±1703

ST / %

68.44±0.13

37.34±0.09

36.58±0.09
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• Good charged track ==2

• PID 𝜇𝜇 and 𝐾𝐾 (GlobalPID)

𝐾𝐾 : P𝐾𝐾 > P𝜋𝜋 & P𝐾𝐾 > P𝜇𝜇 >0

𝜇𝜇 : P𝜇𝜇 > P𝜋𝜋 & P𝜇𝜇 > P𝐾𝐾 >0

𝐷𝐷0 → 𝐾𝐾+𝜇𝜇−𝜈𝜈𝜇𝜇

• We use beam constrained Umiss to obtain the number of 
signal events.

•                  < 0.25 GeV
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Tagmode

𝐷𝐷0 → 𝐾𝐾−𝜋𝜋+

𝐷𝐷0 → 𝐾𝐾−𝜋𝜋+𝜋𝜋0

𝐷𝐷0 → 𝐾𝐾+𝜋𝜋−𝜋𝜋−𝜋𝜋+

DT_eff (%)

33.71±0.09

15.89±0.06

20.85±0.07

DT efficiency get from signal MC
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N_sig = 125686 ± 449

B = (3.38 ± 0.014)%

Input B = 3.41 %

𝛿𝛿𝐵𝐵
𝐵𝐵

   = 0.41%

Sample: 𝐷𝐷�𝐷𝐷 inclusive MC

Expend to 1 ab^-1

N_sig = 11311740

err = √ N_sig = 3363

𝛿𝛿𝐵𝐵
𝐵𝐵

   = 0.03%
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Source Uncertainty/%

N tag 0.20

K+ tracking 0.01

K+ PID 0.01

μ+ tracking 0.01

μ+ PID 0.01

E_ex^max gam 0.01

Umiss fit 0.48

MC statistics 0.16
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Systematic uncertainty
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Systematic uncertainty
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Systematic uncertainty
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Systematic uncertainty



Henan Normal UniversitySummary

20

Based on the MC samples, the ST efficiencies , DT efficiencies ,
BF are obtained.

The predicted result shows a large enhancement(from 0.2% to 0.03%)
in statistical precision compared to the world's current most accurate 
result (BESIII).
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Current results
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STCF expectation
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