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1. INTRODUCTION 5. SIGNAL EXTRACTION

¢ QCD puzzles in charmonium decay . = yy and J /Y — yn,

The signal yield 1s extracted from an unbinned extended maximum likelihood fit on the
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Fig.4 (left) The signal extraction in m,,, distribution. (right) The systematic uncertainty in the BF measurement.
Experimentally, I'(n. — yy) is dominated by di-photon fusion indirect measurement, while

the direct measurements have a large uncertainty. 6. BRANCHING FRACTION

¢ This work: Measure . = yy in J /Y — yn,. with the new 2.7 x 10° 1(2S) data at BESIII The signal yield 1s determined to be Nsig = 677.7 £ 33.5. The product branching fraction
of J]/Y — yn. and . — yy 1s calculated by
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2. BEPCII AND BESIII EXPERIMENT B X B = e _SE
Beijing Spectrometer III (BESIII) 1s a general-purpose spectrometer working at the Beljing = (5.23 £ 0.26¢,. T+ 0.305y5) X 10~°

Electron Positron Collider II (BEPCII) and has collected large data in T — ¢ energy region.
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Fig.1 (left) Beijing Electron Positron Collider Il (BEPCII). (right) Beijing Spectrometer Il (BESIII). ol . TN iEE e X107
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30 MNT SELECTIONS Fig.5 The comparison of B(n. — yy) versus B(J /Y — yn.) within 1o confidence level.

¢ Decay chain: eTe™ - Y(2S), Y(2S) »ntn~J/Y, J/Y = yn., N = vy

¢ Select two charged Pions and three photons 1n the final states 1. DECAY WIDTH

The decay width of n. — yy is calculated by using B(J/Y — yn.) = (1.41 + 0.14)% and
[;,. = (30.5 + 0.5) MeV from PDG
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Fig.2 An event display of ¥(2S) » n*n~J /¥, J/¥ = yn., n. = yy from MC simulation Hsg%g 23023 R more than 30

¢ (Consistent with the NNLO
corrections of NRQCD

¢ Deviating from other calculations by
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4. BACKGROUND SUPPRESSION BESII 2013 (,>17) . ¢ Deviating from PDG average value
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¢ Main background: / /Y -y /n/n', " /n/n" - vy L .(I). - 5| I .1|0. | .1|5.

¢ Veto r° " backerounds in the di-photon invariant mass for the two combinations
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«10° Fig.6 The comparison of I'(n. — yy) between different measurements and different calculations.
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Fig.3 (left) The invariant mass distribution of the two high energy photons. (right) The invariant mass distribution * Need further individual measurements for . — yy and J /1/) - YN,

of the other two photon combinations
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