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1. INTRODUCTION 4. SIGNAL EXTRACTION

¢ Dark Matter (DM) benchmark from cosmology

107 T T T ] The signal yield of n —» w%S is extracted from an unbinned extended maximum likelihood
SM - _ DM M fit to the distribution of missing mass square (M ;.. ), with mg ranging from 0 to 400 MeV.
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etk | , S < . — The systematic uncertainty related to the inclusive-decay-n selection can be canceled in the
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DM mass GV e — 5. BRANCHING FRACTION AND COUPLING STRENGTH
2. BEPCII AND BESII EXPERIMENT The absolute branching fraction (BF) of n —» n°S is calculated as B(n — w'S) =

. - Nsig and the upper limits (ULs) on the BFs are determined using a Bayesian
Beijing Spectrometer III (BESIII) 1s a general-purpose spectrometer working at the Beljing B(n0—yy)-Nipr-&
Electron Positron Collider II (BEPCII) and has collected large data in T — ¢ energy region. approach by scanning the likelihood distribution in the fit.
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3. EVENT SELECTIONS m (MeV/c)

Fig.5 The ULs on the BFs of n —» n°S and the constraint on the coupling strength of g,, or g,.

¢ Decay chain: ete”™ > J/Y, J/Y > dn, > KK, n > 'S > nlyx

¢ Seclect two charged kaons and one neutral pion 1n the final states ¢ The coupling constraint is better than that of atmospheric-boosted DM search from PandaX
¢ K* - n*Sisonly sensitive to g,, while n = ©°S is sensitive to both g,, and g4
e” @ ¢ Exploring the allowed naturalness region in EFT with Ayp = 10 TeV
l 0/ ¢ Exclude thermal relic DM in freeze-out mechanism by y¥ — nm when g, = 0.1
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}e+ N Considering DM interacting with the SM quark through a new force mediated by the
Y @ exchange of S, we can provide a model-dependent constraint on DM-nucleon cross-section.
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Fig.3 (left) The inclusive-decay-n yield extracted in MESO! distribution. (right) The signal efficiency (€) estimated from the
signal MC samples for different mass hypothesis.  Or,DMis not in the sub-GeV region? We have no idea at all!
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