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Motivation

 The charmonium spin-singlet state,             , was firstly 

observed by E835 experiment, and then confirmed by 

CLEO-c. The BESIII experiment improved the 

measurements of the properties of     production and 

decay width with higher statistics data set.

 Because it is difficult to produce the spin-singlet states   

in       collisions. Only a few decay modes of     are 

observed . Searches for new      decay modes are useful 

for understanding the dynamics of QCD, which can 

promote the development of theoretical models. 

 We searches the     decay                               

from the decay 
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Data sets

 Boss Version: 6.6.4 p03

 Data sets:

106.8M     of year 2009

341.1M     of year 2012

 Signal MC :

 Inclusive MC: 2009 MC 、2012 MC
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Event selections
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6C kinematic fit 
Select the photons with least 
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PID
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The     of kinematic fit2
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QED background
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To remove        : /J  2
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Branching fraction

Mode Events Eff.(%) Br(      ) Significant
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Event selections

Charged tracks 
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4C kinematic fit 
Select the photons with least 
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PID
2 2 2 2:K     （K）< （ ）, （K）< （p）
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The     of kinematic fit2
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Branching fraction

Mode Events Eff.(%) Br(      ) Significant
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Systematic errors

Sources Method

Tracking efficiency 2% per charged track   

Detection efficiency of 3% per 

Signal shape Vary the from      0.4—1.5      

Uncertainty of Background 

Modeling 

Try a 3rd order polynomial

Fitting rang Vary the fitting range

Kinematic fit Correct the track helix parameters

Uncertainty of MC models Try different generator model: AngSam 1  1

0.033% for each 

Total number of   The total number     of in 2009 and 2012

Background  vetos Vary the vetos
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Systematic errors

Sources

Tracking efficiency 4.0% 4.0%

Detection efficiency of 6.0% 3.0%

Signal shape 2.5%    -2.4%     0.5%    -0.4% 

Uncertainty of Background 

Modeling 

5.3% 5.6%

Fitting rang 4.7% 16.7%

Kinematic fit 1.2% 0.7%

Uncertainty of MC models 1.6% 0.8%

0.07% 0.04%

Total number of   0.7% 0.7%

Background  vetos 7.0% 0

Sum of all 12.7%   -12.7% 19.1%   -19.1%
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XYZ data

 Maybe the XYZ data is more suitable for research     ?
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27cross sections from XYZ data sample 

the total number of is about 184547
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Data sets

 Boss Version: 7.0.2  p01

 Data sets: 4230  4260  4360  4420

 Signal MC :
0,c ce e h h K K        
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Event selections for 

Charged tracks 
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4C kinematic fit 
Select the photons with least 
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PID
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Signal efficiency is 10.73%
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Event selections for 

Charged tracks 
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4C kinematic fit 
Select the photons with least 
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PID
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Event selections for 

Charged tracks 
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PID
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Signal efficiency is 30.83%
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Summary

 We perform an analysis of                       to search for     

and                    .There is no significant signal.      

We give the production upper limit of                             .

 Systematic uncertainties are estimated. 

Thanks for your attention 
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