Exploring Lepton-Flavor Violation (LFV) In H — ep.

Search for the LFV decay of the Higgs boson and additional Higgs bosons in the eu final state [1]

Compact Muon Solenoid

Daina Leyva Pernia (DESY) on behalf of the CMS Collaboration

Why search for a LFV Higgs decay The ggH and VBF BDTs

The Yukawa couplings of the Standard Model (SM) Higgs boson are diagonal

only, evidence of LFV in the Higgs sector will necessarily imply new physics  BDT trained with MC simulations of Higgs mass hypotheses and background processes

Many BSM theories allow for off-diagonal couplings: Yep, Yer, Y ur * Input variables were chosen to be uncorrelated with m,,,

Searches for LFV decays of additional Higgs with my < 2 X myy are particularly

important to constrain Type-Ill 2HDM parameter space [2] * Total weights of signal and background samples equalized during the training
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Further categorisation of ggH and VBF depending on the signal purity The VBF (ggH) signal m,,, distributions are fitted with a sum of two (three) Gaussian functions
Each category, production mode, and mass points fitted separatel
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Sub-categories defined optimizing the expected median significance with an injected Fit parameters between available mass point samples interpolated with 1D splines
signal at B(H(125) = eu) = 5.9 x 107* [3]
Analysis ~ BDT etf g ggHmode VBFmode B S/VB Background estimated in a data-driven approach. Modelled using Bernstein polynomials
category  discriminant (GeV) fraction (%) fraction (%) N _
ggH cat 0 0.89-1.00 1.7 224 94.2 5.8 79.1 2.5 Z N i1 — Vi
goH catl  0.77-0.89 21 554 964 3.6 399.3 2.8 o Pl
ggH cat 2 0.46-0.77 24 604 96.0 4.0 1045.9 1.9 =
Hcat3  0.00-0.46 25 209 94.4 5.6 3755.4 0.3 Systematics associated to the bias of the background model choice addressed with a bias study.
88
VBFcat0  0.94-1.00 1.9 22 23.7 76.3 1.1 2.2 The contribution ranges from 6.9% to 14.4% of the total uncertainty
VBF cat 1 0.78-0.94 2.2 2.4 42.2 57.8 9.7 0.8
VBF cat 2 0.00-0.78 24 2.3 61.8 38.2 161.3 0.2

Results and Summary
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Best fit combining all categories:
o(pp — X(146) - en) = 3.89* 1M (stat.)*37 (syst.)fb

Calculated observed (expected) 95% CL upper
limit on B(H - ep) of 4.4 (4.7) x 107>
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