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1. Introduction 

BESIII, PRL111, 242001 (2013) 

• Zc(4020) was observed  for the first time at 
BESIII using cocktail data sets taken from 
3.9~4.42GeV. 

• Evidence of Zc(3900) was searched in the 
final state hc. 

•  Recent observation of charmonium and 
bottomnium like state motivate many 
theoretical investigation on the nature , 
structure and decay mechanism.  

•  To interpret them, such as tetraquark 
scenario, hadronic molecular, meson loop 
and so on. 

• Using more XYZ data accumulated at BESIII, 
the cross section for hc was measured. 

• We perform the PWA based on 
1073.56/pb taken at 4.42 GeV. 
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2. Event selection 

• Data sets: L=1073.56/pb taken at 4.42 GeV 
•   

        : 16 exclusive modes , see arXiv: 1610.07044v1 

Candidates:   914 
Background:  323  
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3. Amplitude and fit method 
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Helicity amplitude are expanded according to the L-S coupling scheme: 

If Zc(4020) is assigned as 1+, one has 

Angular distribution for e+e- Z (4020)  take the formc 
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•   

Likelihood function: 
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Use MINUIT package to minimize the object function 

Background is subtracted from lon-likelihood function 

Signal yields are calculated by 

Statistical uncertainties are calculated with covariant matrix 

8 



4. Study Zc(4020) as 1+ 

• The Zc(4020) are assumed as isospin partner 
•  The f0(980) is described with Flatte formula with 

 
 

•  The Zc(3900) is parameterized with Flatte-like formula, with  
 
 

 
 
 

•  Determine baseline solution, Zc(4020) mass and width fixed to observed value 

S-wave 0( )  is parameterized with  and f (980) resonance.   
9 



10 



+ - Helicity amplitude ratio for e e Zc(4020) . .c c   

Angular distribution parameter is calculated to be 
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• A cross check on the angular distribution parameter. 

0Detection efficiency correction is done based on the scatter plot of cos  versus m

Background events are subtracted within the Zc(4020) mass region

h
 
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5. Study Zc(4020) as other JP states 

 The J 0  states are not allowed to conserve the spin parity

 We only consider J 1  and 2 .

 The mass and width of Zc(4020) are all fixed to the observed values in all cases

P

P
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 
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

 The data favors for J 1  assignment to Zc(4020)P  
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6.Statistical significance for the Zc(4020) as 1+ state 
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See Ref. 



7. Uncertainties 

• Uncertainty from event selection 

•   

S-Wave( )  is described with rescattering amplitude   
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Uncertainty is taken as the difference in the signal yields estimated with 
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8.  Cross section 
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9. Summary and discussion 
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Thanks for your intension! 
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