Search for light neutral bosons pair-produced in the Higgs
boson decays in the four-electron final state in

proton-proton collisions at /s =13 TeV
Yipin Wang (Peking University) on behalf of the CMS Collaboration
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Sample Setting
e Run2 (138 fb~1, v/S=13TeV)

e Higgs production: Gluon fusion
e m,: 10, 20, 50, 100MeV
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Motivation Calibration
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e Most CMS searches target Higgs decays to ALPs with masses of tens of GeV
e The lightest ALP probed so far, via the diphoton channel, is ©O(100 MeV) Calibration yields Scale Factors close to 1, verifying the MEP |ID
Technical (Reference: JHEP05(2021)138) i
e Tens-of-MeV ALPs can decay within the tracker (6vcr, = 1.65 cm) MOdellng
e The efe™ pair from ALPs decay can be spatially resolved, enabling reconstruction
, , Resonance Modeling - S+B Post-fit Plot:
For tens-of-MeV ALPs, the only kinematically allowed SM final states Sample  o{ggH)xBR/fb Efficiency CMS Preliminary 138 bl (13 TeV)
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Translation: S = T (Reference: PRL.119,031802(2017))
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e Electron pair from ALP decay: AR < 0.015 g =
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Results Interpretation

SeleCtion 10um ALPs Limits

1.Merged Electron Pair Reconstruction  dR<0.015 Cone /A\\
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CNTE <2 ptt > 5 GeV, piC > 25 GeV First CMS Limits on tens-of-MeV ALPs:

miss hits o \
e 2 trks: AR(SC, trk) < 0.015, !p%c—iggﬂ(p?k)\ < 0.7 ) 95ﬂ-rk1 \  No excess beyond SM found, Limits reach O(107>)
T |
e Vertex(2 trks): x2 < 5 < | e New constraints on the theoretical couplings governing ALPs
2.Merge Electron Pair Identification Vertex I’ Future:
e Iso Variables(Trk, ECAL, HCAL) Cuts ~_ y '
. Boosted Decision Tree(BDT) Selection TN Future LHC data and CMS detector upgrades, together with advanced

analysis techniques, will enhance searches for rare Higgs decays and
extend CMS’s reach into light, weakly-coupled sectors beyond the
Standard Model
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3. Reconstruct my from top-2 pt selected MEPs

Overall signal efficiency after all three selection steps: ~5%
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