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» CMS have established candidates for all-charm tetra-quark family, each peak and each » The J/PP(2S) mass spectrum with the fit including 1BW:
dip well over 50 in complete dataset [1]:
» X(6900) observed by 3 experiment [2-4],
» X(6600) and X(7100) added by CMS [2].
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» 135 fb1 CMS data taken in 2016, 2017 and 2018 LHC runs
> 180 fb-1 CMS data taken in 2022, 2023 and 2024 LHC runs

+ Nsps - fsps(m) + Npps - fpps(m) + Neompinatorial * fcombinatorial (1) For the 1BW model, it is evident that one

additional peak need to be incorporated into

. consideration - X(7100)
> Trigger:

» HLT _DimuonO_Jpsi_ Muon
» HLT _Dimuon0 Jpsi3p5 Muon?2
» HLT DoubleMu4 3 LowMass

> Main selections: » Dips in the data show possible interference effects

» Fire corresponding trigger in each year;
> Single u from J/{: pr(n)>=3.5 GeV; soft muon ID;
» Single p from (2S): pr(n)>=2.5 GeV; loose muon ID;

» The J/PP(2S) mass spectrum with the fit including 2BW (interference):

» Single J/Y: p>=11 GeV; m(u*w) within 2.50; constraint to J/{ mass; CMS 135fb™ (13 TeV) + 180 fb™’ (13.6 TeV)
» Single Y(2S): p>=13.5 GeV; m(u*w) within 2.50; constraint to Y(2S) mass; o5 :— <} Data X(6900) » Constrain mass & width of both peaks within 1o of
> |n(w)<=2.4; - -
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*Projections of di-muon mass from 2 dimensional fit

CMS observed X(6900) and found evidence of X(7100) in J/y(2S) using 315 fb-1 data.
» They are consistent with those observed in J/(J/P channel [1,2]
» A family of structures which are candidates for all-charm tetra-quarks
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» Provide critical insights into non-perturbative QCD dynamics, particularly within heavy-quark systems J/¢ $(2S): Run 2 + 3 i) 6876+;§3 - 71621—1%2;1%
» Challenge traditional quark models and refine predictions from lattice QCD and effective theories I'(MeV) _—|—43+16 253 _wf:j:o 154 _i;riq
» Further searches in other decay modes will deepen our understanding of exotic hadrons J/# J/#: Run 2 [14] m (MeV) 6638 T3375) 6847 T8 20 7134 755755
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CMS has good sensitivity to all-muon final states in this mass region
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