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Introduction

• QCD predicted the existence of 
exotic hadrons.

• Exotic hadrons include glueball, 
hybrid, molecule, tetraquark, 
pentaquark, and so on.

• Provide new insights into internal 
structure and dynamics of hadrons.

• Unique probe to non-perturbative 
behavior of QCD.
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The Zc Family at BESIII

• Observation of non-strange hidden-charm tetraquark candidate opened a new 
chapter in hadron spectroscopy. 

• Assuming SU(3) flavor symmetry, one would expect the existence of Zcs.
• Searches for Zcs were proposed few years ago. e.g., 𝑐𝑠→ / , 𝑠

∗, 𝑠
∗ etc. 4



Do search in + − → +( − 0+ − 0)

• BEPCII extended the energy limit to 4.7 GeV in 2019-2020.

• We analyze 3.7 fb-1 data accumulated above 4.62 GeV. 
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Identify Zcs
- in + −→ +Zcs

-, Zcs
-→ − 0+ − 0

• Partial reconstruction of the process + − → +( 𝑠
− ∗0+ 𝑠

∗− 0)
• Reconstruct a 𝒔

− with two tag modes: 𝑠
− → 𝑆

0 − and 𝑠
− → + − −. 

• Tag a bachelor charged +. 
• Use signature in the recoil mass spectrum of +

𝒔
− to identify the process 

of + − → +( 𝑠
− ∗0 + 𝑠

∗− 0). 
• Study the mass spectrum of recoil mass of +. 
• The charge conjugated channels are also implied.
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Tag a − and select +( − + − ) signals
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Select candidates for +( − + − )
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( + −) distributions at other four energy points
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Recoil-mass spectra of + and two-dimensional 
distributions of ( + −) vs. ( +)

• The + recoil-mass spectrum in data at 4.681 GeV. 
• Combinatorial backgrounds are subtracted. 
• A structure next to threshold raging from 3.96 to 4.02 GeV/c2 . 
• The enhancement cannot be attributed to the non-resonant (NR) 

signal process + − → +( 𝑠
− ∗0+ 𝑠

∗− 0 ). 
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Check with high excited states
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Check with high excited states
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Check with high excited non-strange 1 (2600)0 states

• The 𝑅𝑀(𝐾+) spectrum is distorted due to 
limited production phase space. However, it 
is much broader than the observed 
enhancement. 

• e+e− → 𝐷∗0𝐷1
∗(2600)0(→𝐷𝑠

−𝐾+) is studied 
using an PWA of control sample e+e− → 
𝐷∗0𝐷1

∗(2600)0(→𝐷𝑠
−𝜋+). 

• The ratio between these two processes is 
unknown. 

• => difficult to produce absolute size. 

• Determine the ratio in nominal simultaneous 
fit, providing constraint on its sizes at 
different energy points.
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Interference effect of + − 0 final states (1)

• Data subtracted with WS backgrounds. 
• Any two MC simulated backgrounds with interferences are taken into account. 
• The interference angle is tuned to give the largest interference effect around 

4.0GeV/c2 . 14



Interference effect of + − 0 final states (2)

• The component of non-resonant process is also considered under different 
angular momentum assumption. 

• Normalizations are scaled according to the observed yields in control samples.
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Interference effect of + − 0 final states (1)
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Interference effect of + − 0 final states (2)
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Study of recoil-mass spectra of +
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Cross-section measurement at each energy point
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Systematics uncertainties
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Discussion on (3985)−
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Discussions on the nature of ( )±
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Summary
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