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MOTIVATION
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▪ Hadronic Vacuum Polarisation is the main source of uncertainty in the Standard Model                       

prediction of the muon's anomalous magnetic moment 

▪ The dominant channel in data-driven approaches is: 𝑒+𝑒− → 𝜋+𝜋−

▪ Ongoing 2𝝅 measurement using ISR:

 → The 3π channel acts as a large (≈ 10%) background to this measurement

 → This background has not been measured yet in this energy region



DATA AND MC SIMULATIONS
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Data Sets
▪ 2010 and 2011 data, total integrated luminosity of (2.932 ± 0.014) fb-1

▪ 2021/2022 data, total integrated luminosty of (4.995 ± 0.019) fb-1

▪ CM energy of 𝑠 = 3.773 GeV

MC Simulations



PRE-SELECTION
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EVENT SELECTION
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Sideband Windows 

Signal Window 



EVENT SELECTION
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EVENT SELECTION
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EVENT SELECTION
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EVENT SELECTION
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BACKGROUND SUBSTRACTION
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𝝅𝝅 Invariant Mass Spectra

→ MC simulations indicate that background still remains in the selected data 



BACKGROUND SUBSTRACTION
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𝝅𝝅 Mass Spectra in Sideband Regions



BACKGROUND SUBSTRACTION
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Sideband Substracted 𝝅𝝅 Mass Spectra



PARTIAL WAVE ANALYSIS 
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PARTIAL WAVE ANALYSIS 
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PARTIAL WAVE ANALYSIS 
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▪ Resonance parameters  

     𝜔 782 , 𝜌 770 , 𝜌 1450 , 𝜌 1900

▪ Both spin orientations of Ψ 3770  are considered

neutral neutral and charged,

amplitudes constrained in charged case

masses and widths

held fixed during fit 
masses and widths 

determined with bounds



DETERMINATION OF THE CROSS SECTION
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DETERMINATION OF THE CROSS SECTION
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Signal Yield Extraction N
𝝅+𝝅−𝝅

𝟎 

signal background

→ N
π+π−π

0 = 19038 ± 176



DETERMINATION OF THE CROSS SECTION
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Efficiency 

signal background

→ ε = 0.401 ± 0.001

ε = 
N

acc

N
gen

=
N

acc

2000000

→  This calculation uses the MC events generated based on the PWA



DETERMINATION OF THE CROSS SECTION
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Background Substracted 𝛑𝛑 Invariant Mass 



DETERMINATION OF THE CROSS SECTION
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Signal Yield Extraction N
𝝅+𝝅−𝝅

𝟎 Efficiency 

→ N
π+π−π

0 = 17929 → ε = 0.404

→ Including photon & tracking 

efficiency



BACK-UP
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YY INVARIANT MASS 

22



23

𝝅-𝝅0 INVARIANT MASS 
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