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Introduction

Mod. Phys. Lett. A 40 (2025) 17n18, 2530002

* Since the discovery of J /i, the charmonium energy region
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BEPCII and BESIII

Located at IHEP, Beijing, China

CMS energy: 2.0- 4.95 GeV
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BEPCII and BESIII
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BESIII data samples
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Rich datasets in the XYZ region luminosity of around 22fb~1
* spectroscopy of charmonium(-like) states

e open-charm decays

e charmed baryons




Measurement of e"e™ » m m h.(1P)
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* 17 XYZ data points+62 R-scan points * 44 XYZ data points+15 R-scan points
* Fitted with coherent sum of two Breit-Wigner * Fitted with coherent sum of three Breit-Wigner
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Measurement of e"e™ » m m h.(1P)
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Measurement of efe™ — nh,

BESIII:
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» First resonance is consistent with 1)(4160) in PDG, mass is lower than Y(4230)




Measurement of ete™ — n°n%Y(3686)

BESIII: BESIII:
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» Previous work: 16 energy points, ~5.2 fb-! in total, only 5 energy points have observable signal events
« Updated work: 41 energy points, ~22.1 fb-! in total
* Cross sections consistent with expectation from isospin symmetry . 5
* Clear structures can be observed 0-7-[07-[01/)(3686) ~0'50-7T+7T_l/)(3 686)




Measurement of ete™ — n°n%Y(3686)
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Measurement of ete™ - KKy (3686)
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Measurement of ete™ - KKy (3686)
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Prompt inclusive J /Y and ¥ (3686) production

* Nonrelativistic QCD can describe charmonium production BESIII:

v" Inclusive J /Y production at B-factory(/s = 10.6 GeV) can be described with next-to-leading order NRQCD
v" Extrapolation to lower energies, cross sections prediction( ) are smaller than results of
ete™ - wrm~] /Y process measured by BESIII
» Perturbative calculations not applicable close to the J /i production threshold
« New experimental results on inclusive charmonium production in e*e™ annihilation at low energies
v' Useful to understand the limits of applicability of NRQCD

v" Provide information about the properties of exotic charmoniumlike states

channel:ete™ - J/Yy + X channel: ete™ - 1 (3686) + X
* J/Y — utu~, only state directly from et e~ annihilation are « Y(3686) > wtn J/Y,J/Y - utu/ete”, only state

treated as signal directly from e e~ annihilation are treated as signal

» Background: ysz J /1, P(3686) > T ] /i, Xc12 = VI * Background: y;s (3686)




Prompt inclusive J /Y and ¥ (3686) production

BESIII:

* Inclusive prompt J /1 cross section is in good agreement with sum of exclusive processes, such as

ete” >t ]/, n°n°] /Y, KTKT] /b, K°K°] /Y, ]/, n°] /¢, n'] /¢

* No evidence of hidden decays involving the /1) meson

« Peaking structure is dominantly a superposition of contributions of the Y(4230) and Y (4360)
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Prompt inclusive J /Y and ¥ (3686) production

BESIII:

* Comparison between inclusive prompt Y (3686) cross section and sum of exclusive processes, such as
ete” > mtn™Y(3686), nP(3686)
v" Contribution of eTe™ - T m 9 (3686) is scaled 1.5 times to consider ete™ - %% (3686)
* Clear structures of Y(4230), Y(4360) and Y(4660)
* Unknown process at the Y(4360) peak is about 23% of inclusive ¥ (3686) cross section
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Summary

« Fine energy scan at BESIII from Vs=3.8 to 4.95 GeV studying vector charmonium-like states
* Cross section measurement of some exclusive channels

v ete- >ntn h,, ete” - nh, ete” - 7% (3686)

v Final states with strange quark: e*e™ — KK1/(3686)

e Cross section measurement of inclusive / /1 and 1 (3686)

The abundant structure observed in this energy region at different processes need careful classification
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