
Systematic study of glueball at BESIII

Scalar：already ”saturated“
• LQCD : ground state 0+

glueball ~1.7 GeV, first 
excitation ~2.1 GeV

Tensor：more complicated 
overpopulation
• LQCD：2++(2.3~2.4 GeV)

Pseudoscalar：simple expected 
spectrum in quark model, but 
very little known before
• LQCD：0-+(2.3~2.6 GeV)

 Strong production of f0(1710)/f0(2100) in 
𝐉/𝛙 → 𝛄 𝛈𝛈/𝐊𝐊/𝛑𝛑 , the pattern consists 
with LQCD’s prediction

 𝐉/𝛙 → 𝛄𝛈′𝛈(′) in crucial to the property of 
f0(2100).  High statistics

 Strong production of f2(2340) in 𝐽/𝜓 →
𝛾𝜂𝜂/KK/𝜋𝜋/𝜙𝜙； consists with LQCD’s 
prediction

 Trajectory：

– f1(1285)？ η(1295)？

– η(1405) ？ η(1475) ？

– X(1835)/X(ppbar)

• Flavor tags: 𝐽/𝜓 → 𝛾𝛾 𝑉, 𝐽/𝜓 → 𝜙/𝜔𝑋

 Above 2 GeV: X(2370)?  High statistics
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Coupled 
channel 
analysis

Promising 



Tasks: Map out the resonances
 Systematic determination of 

resonance properties:
spin-parity,
resonance parameters,
production properties,
decay properties, …
 resonances tend to be broad and 

plentiful, leading to intricate 
interference patterns, or buried 
under a background in the same 
and in other waves. 

Event-based ML fit to all observables 
simultaneously 

Tools: PWA
 Decompose to partial wave amplitudes
 Make full use of data
 Handle the interference
 Extract resonance properties with high sensitivity and 

accuracy

Partial wave analysis at BESIII

𝝎 𝝃 ≡
𝒅𝝈

𝒅𝚽
=  

𝒊

𝒄𝒊𝑹𝒊𝑩 𝒑, 𝒒 𝒁(𝑳)

𝟐

Event-wise efficiency correction

dynamic angular

𝑷 𝝃 =
𝝎 𝝃 𝝐(𝝃)

 𝝎 𝝃 𝝐(𝝃)
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Challenging issues in amplitude analysis

• Analysis techniques

– High statistics data processing

• A pioneer approach of GPU 
acceleration at BESIII -- GPUPWA

– Background treatment

– Detector resolution

– Model selection

– …

• Theoretical inputs

– Coupled channel effects

– Threshold effects

– Non-resonant contribution

– Extraction of pole properties

– ...
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Triangle singularity 
(PRL 108 081803)
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Pin down the issues of 
𝜼(𝟏𝟒𝟎𝟓/𝟏𝟒𝟕𝟓) and 
𝜼(1295)/f1(1285) in

J/ψ→γ 𝜼𝝅𝝅/𝑲𝑲𝝅/𝝅 𝝅 𝝅
Implementation 
in GPUPWA
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