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Measurement of the bf of  �+ → �+�� is important to determine ��+ to validate the 
calculation in LQCD,and better  ���  to test the unitarity of the CKM matrix.

Test on � - � lepton flavor universality in charm sector.

With the predicted ��+ : ���+ : �� , the measured ��+ and ���+ are crucial to test different 
theoretical calculations of the decay constants and help discriminate different models 
and indirectly improve ��. 
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OSCAR version :  2.6.2

MC samples

�+ → �+�� Signal MC

Ecm=3.773GeV

Double tag method

�− → �−�+�−

�− → ��
0�−

�− → ��
0�−�−�+
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• Measured branching fraction:

 where ,

• For the i-th tag mode:
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• |Vz| < 10 cm
• |Vxy| < 1 cm
• |cosθ| < 0.93

Good charged tracks (not form � �
0 )

� ,  � ,  �
       maximum probility

PID (GlobalPID)

Good photon

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

• θ�−charged >10 ° 

•  0 ≤ TDC ≤ 14 （x50ns）

� �
0

• |Vz| < 20 cm ,|cosθ| < 0.93
• M (π+π−) ∈ (0.487,  0.511) GeV/�2

• χ vtx
2 < 100

� 0

• π0 : M (��) ∈ (0.115, 0.150) GeV/�2

• χ 1 �
2  <  50
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Event Selection

�+
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Event Selection

�+
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mBC
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ΔE
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ST efficiency

tagmode ST_eff ST_eff    BESIII

�− → �−�+�− 51.32 51.08

�− → ��
0�− 55.21 51.42

�− → �+�−�−�0 26.29 24.53

�− → ��
0�−�0 28.09 26.45

�− → ��
0�−�−�+ 34.92 29.68

�− → �+�−�−  40.35 40.91

�− → �+�−�− 54.24 54.10

�− → �+�−�−�−�+ 23.20 23.29
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• Only one good charged track

• PID �

�+ → �+�� 



Henan Normal UniversityBackground analysis

14



Henan Normal UniversityDT efficiencies

15

tagmode DT_eff DT_eff   BESIII

�− → �−�+�− 39.53 35.81

�− → ��
0�− 42.36 36.25

�− → �+�−�−�0 22.46 18.24

�− → ��
0�−�0 23.53 19.33

�− → ��
0�−�−�+ 25.72 21.37

�− → �+�−�−  32.24 28.88

�− → �+�−�− 42.67 37.77

�− → �+�−�−�−�+ 18.95 16.69
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• Estimate the measurement precision

1��−1                   3.773 GeV

��+�− =        • σ�+�−→�+�− ≈ 2.8× 109 

 �                                  ≈ 6.4× 108

 �                                                   ≈ 5.4× 105

����� =  
���

���
 
�

+  
���

���
 
�

STCF(%) BESIII(%)

BF 0.14 2.0
��+ 0.07 1.0
 ��� 0.07 1.0
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        Based on the signal MC samples, the ST efficiencies and DT efficiencies 
for 8 tag modes are obtained.

     The predicted result shows a 15-times enhancement in statistical 
precision compared to the world's current most accurate result (BESIII).
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Thank you for attention
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Back up


