
XYZ in the future  
at BESIII 

Kai Zhu (IHEP) 
4th workshop on the XYZ particles 

2016Nov. 23-25,北京航空航天大学 
 



Some fundamental questions 

• Who am I? 

• What is the meaning of life? 

• Where are we from?  

• Where are we going to? 

• How shall I go through my  

    short/long pitiful/brilliant life? 

• …….. 
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Try to understand the universe 
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Normal                 Exotic? 
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Characteristics and trends in  
XYZ study at BESIII 

• Systematic  
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Characteristics and trends in  
XYZ study at BESIII 

• More amplitude analyses 
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BESIII preliminary 



Our knowledge of XYZ is improved!  
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Our understanding of XYZ is correct?  

• Tetra-quark states 
• Cusp effects 
• Final states interaction 
• Traditional Charmonia 
• Hybrids 
• Meson molecule 
• Coupled channel effect 
• Mixing 
…… 
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The “Y problem” and the “Z problem” 
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Other puzzles 

• One 𝑍𝑐 states or two? Such as 𝑍𝑐(3885) and 𝑍𝑐(3900),  
𝑍𝑐(4020) and 𝑍𝑐(4025). 

• Two structures or one around 4.23 GeV?  
• The peaks from different channels are from same 

resonance?  
• No light hadron final states involved? 
• Why no obvious 𝑍𝑐 signal is observed in some channels as 

expected? Such as 𝐾+𝐾−𝐽/𝜓, 𝜋+𝜋−𝜓′. 
• Is there  possible to observe 𝑃𝑐, 𝑌 4360 , 𝑌 4660 , 
     𝑍𝑐

+ 4200 , 𝑍𝑐
+ 4430 , more decay modes of X(3872),     

     Z(3940), etc. at BESIII? 
• Which one is physics when there is two solutions? 
• ……  
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Data we already have ~9 fb−1 
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+   R-scan data sets 



A big plan for XYZ 
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Data will come in 2017 
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Further plan? 

• A few high statistics points (around 4.2, 4.3 4.4 
GeV? ) 
– Primary focus: further study on 𝑍𝑐 states. 

• More high energy data (between 4.5 and 4.6 
GeV? ) 
– Primary focus: lineshapes, Λ𝑐Λ𝑐  threshold, more 

phase space 

• > 4.6 GeV (the present upper energy of BEPCII)?  
– See next slide 

• Others (suggestions from theorists?)   
– Specific predictions are extremely welcome. 
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We need E>4.6 GeV data to study Y&Z states 

• On Y states 
– Is Y(4660)=Y(4630)? What are they? 

– Are there other Y/ states? 

– Are there states related to charmed-
strange meson pairs? 

• On Z states 
– Search for Zcs states with data at 

~4660 or 4790 MeV 

– Search for Zc from Y(4660) decays 

– Search for Zc(4430) 

• Ecm up to 4.8 GeV will be very 
helpful (full cover Y(4660))!  

• It would be great if Ecm can reach 
5 GeV! 
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Status of BESIII & BEPCII 
• BESIII detectors  

– Aging as expected (running another 8 years?) 

– New end-cap TOF (better time resolution) 

– Replace inner MDC? CGEM? 

– Software is working on to reduce systematic uncertainties 
(more and more difficult) 

• BEPCII 

– Averaged integrated luminosity @ 4.2 GeV: about 30 pb−1 
each day  

– Replace west RF cavity in 2017 summer 
• Need time to recover 

• More stable and then higher averaged luminosity after this 
replacement?  

– Operation above 2.3 GeV. (Applying) 
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XYZ in the future at BESIII 

• With more data (inputs from  

    theorists are important) 

– More or less number of XYZ states. 

– More production and decay modes. 

– Improved precision of mass, width, cross section, 
etc. 

– Solve or create puzzles?  

• Better understanding of these exotic states! 
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backup 
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Status of BEPCII 
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Peak luminosity estimation within different beam 

energy region 
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Integral luminosity estimation 

    For each fill the average 

luminosity is 2/3 of fill peak 

luminosity, and there are 20 

hours data taking time every day.  

Assume machine efficiency=90%, and day average luminosity is 

2/3 of  the maximum. 

Y4260, ~ 4 months 



Peak integral luminosity per day 
Energy    Int. 
luminosity 
  (GeV)        (pb-1) 

Energy    Int. 
luminosity 
  (GeV)        (pb-1) 

Estimation and realization 
Red: After optics upgrade, Green: Before optics 

upgrade 

L=6.5E
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ISR at Belle II vs. BESIII 
ISR produces events at all CM energies BESIII can reach 
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At 4.26 GeV for +-J/ 

BESIII = 46% 

Belle   = 10% 
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