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BESIII Experiment                                      

BESIII (Beijing Spectrometer) is a new large solid 
angel magnet spectrometer at the upgraded BEPCII 
(Beijing Electron and Positron Collider) that operated in 
the τ -charm threshold energy region. Since 2009, it 
has collected the world’s largest data samples of J/ψ, 
ψ(3686), ψ(3770) and ψ(4040) decays. These data are 
being used to make a variety of interesting and unique 
studies of light hadron spectroscopy precision 
charmonium physics and high-statistics measurements 
of D meson decays.



Hadron spectrum

• Hadron spectroscopy is an unique way to investigate QCD

- testing QCD in the confinement regime
- providing insights into the fundamental degrees of freedom

Not established yet

Continuous  efforts in 
experiment and theory
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The component quark 
mass provides ~1% of 

proton mass



Where are the QCD exotics

BES provides some ideal hunting grounds

ГγG > ГγH > ГγM ?
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“gluon-rich”

molecules

tetraquarks

threshold effects

hybrids

hadrocharmonium Produce Y’s directly
e+e- @4260/4360/…

Power of high statistics



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-wise ML fit to all observables 
simultaneously 

PWA: a key tool of hadron spectroscopy
 Decompose to partial wave amplitudes
 Make full use of data
 Handle the interference
 Extract resonance properties with 

high sensitivity and accuracy

Partial wave analysis

𝝎 𝝃 ≡
𝒅𝝈

𝒅𝚽
=  

𝒊

𝒄𝒊𝑹𝒊𝑩 𝒑, 𝒒 𝒁(𝑳)

𝟐

Event-wise efficiency correction

dynamic angular

“Holography”

𝑷 𝝃 =
𝝎 𝝃 𝝐(𝝃)

 𝝎 𝝃 𝝐(𝝃)
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Partial wave analysis of J/  

Phys.Rev.D87, (2013) 092009
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GPUPWA
N. Berger, B.J. Liu and J.K. Wang, 

J.Phys.Conf.Ser., 219, 042031 
http://gpupwa.sourceforge.net

Data parallelism 
in event-wise likelihood PWA fit


