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Motivation

We can know why charmonium-like states exist from the first paragraph . And we try 

to interpret one or some of them as hybrid states, tetraquark states, or molecular 

states.

 The process 𝑒+𝑒− → 𝜋+𝜋−ℎ𝑐 was first studied by CLEO at CM energies from 4.000 

to 4.260 GeV. And a 10𝜎 signal at 4.170 GeV and a hint of a rising cross section at 

4.260 GeV were observed. Then BESIII also did it using data samples taken at 13 

CM energies from 3.900 to 4.420 Gev. Due to the lack of experimental data in the 

high energy region, we can not get more information in the high energy region.

 In this letter, we just present a follow-up study of  𝑒+𝑒− → 𝜋+𝜋−ℎ𝑐 at CM energies 

from 3.896 to 4.600 GeV using data samples taken at 79 energies point.
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Reconstruction4

In Ref[17]  Phys. Rev. Lett. 111,242001

For the process 𝑒+𝑒− → 𝜋+𝜋−ℎ𝑐



5



Observed signal events 

 we determine the number of 𝑒+𝑒− → 𝜋+𝜋−ℎ𝑐 signal events from the 𝛾𝜂𝑐
invariant mass distribution.
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Born cross section7



Fit analysis8

The free parameter 𝜙 indicates there could be 

interference between two Breit-Wigner 

function
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The reason why we use two resonances to fit dressed cross section



Systematic uncertainties of cross section 10

I can not know clearly about specific details 



Systematic uncertainties of resonance parameters 11


