
Determination of the number 
of Ψ(3686) events at BESIII

XIAO Suyu from IHEP
20180119

1



Motivation

• BESIII experiment has accumulated the world's largest Ψ(3686) 
data sample in electron-positron collisions, which provides an 
excellent place to precisely study the transition of Ψ(3686) and 
the subsequent charmonium state

• to search for rare decays for physics beyond the standard 
model

• precision of Ψ(3686) will directly affect the accuracy of these 
measurements
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Method

• with inclusive Ψ(3686) hadronic decays, whose branching ratio 
is known rather precisely (97.85±0.13)%, in the PDG

• QED background yield under the Ψ(3686) peak is evaluated by 
analyzing the two sets of off-resonance data samples(i.e. 
√s=3.65GeV collected in 2009 with an integrated luminosity of 
about 44pb-1) and 4 energy points(ranging from 3.542 to 
3.600GeV collected in 2012) 
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Event selection

• data at the Ψ(3686) peak: 
• Ψ(3686) decays to hadrons or lepton pairs(e+e-, mu+mu-, tao+tao-)
• radiative return to J/Ψ, and J/Ψ decay 
• non-resonant(QED) processes, namely continuum background

• e+e- -> gam* ->hadrons, lepton pairs
• e+e- -> e+e- + hadroms, lepton pairs

• non-collision events
• cosmic rays
• beam-associated backgrounds
• electronic noises
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Event selection

• commen selection for BESIII
• charged tracks within 1cm of beam line in the plane perpendicular to 

the beam
• charged tracks within 10cm from the Interaction Point in beam direction
• for |cosθ| < 0.80, energy > 25MeV
• for 0.86 < |cosθ| < 0.92, energy > 50MeV
• EMC cluster timing [0, 700]ns

• number of charged tracks
• type-I: Ngood = 1, a nuetral hadron π0 candidate is required
• type-II: Ngood = 2, momentum of each track < 1.7 GeV/c, angle < 176°
• type-III: Ngood > 2
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To discriminate the non-collision background from the 
collision events, a variable, the average vertex in Z direction 
is defined: 
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where V iZ is the (signed) distance along the beam 
direction between the point of closest approach of ith 
track and the IP.



Background subtraction
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Numerical results
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Systematic uncertainties
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Summary

• Number of Ψ(3686) events taken by BESIII in 2012 is measured 
to be (341.1±2.1)*106 with the inclusive hadronic events, where 
the uncertainty is dominated by systematics, and the statistical 
uncertainty is negligible.

• Number of Ψ(3686) events taken by in 2009 is also updated to 
be (107.0±0.8)*106.

• Adding them linearly yields the total number of Ψ(3686) events 
for the two runs data taking to be (448.1±2.9)*106.
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