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Table 4: The ten most sensitive signal regions for the t → cH process, along with the number of
observed (Obs.), background (Exp.), and expected signal (Sig.) events, assuming B(t → cH) =
1%, ordered by sensitivity. All signal regions shown have exactly three selected leptons. The
results are binned in E

miss
T , HT, number of tagged b jets or τh candidates, and, if an OSSF pair is

present, its invariant mass with respect to the Z-boson mass window.

OSSF pair Nτh E
miss
T (GeV) HT (GeV) Nb Obs. Exp. Sig.

Below-Z 0 50–100 0–200 ≥1 48 48 ± 23 9.5 ± 2.3
— 0 50–100 0–200 ≥1 29 26 ± 13 5.9 ± 1.3

Below-Z 0 0–50 0–200 ≥1 34 42 ± 11 5.9 ± 1.2
— 0 0–50 0–200 ≥1 29 23 ± 10 4.3 ± 1.1

Below-Z 0 50–100 > 200 ≥1 10 9.9 ± 3.7 3.0 ± 1.1
Below-Z 0 0–50 > 200 ≥1 5 10 ± 2.5 2.8 ± 0.8
Below-Z 0 50–100 0–200 0 142 125 ± 27 9.7 ± 2.1

— 1 0–50 0–200 ≥1 237 240 ± 113 13.1 ± 2.6
— 0 50–100 0–200 0 35 38 ± 15 4.3 ± 1.1

Above-Z 0 0–50 0–200 ≥1 17 18 ± 6.7 2.8 ± 0.8

Table 5: Comparison of the observed and median expected 95% CL upper limits on B(t →
cH) from individual Higgs boson decay modes, along with their one standard deviation (σ)
uncertainties. The uncertainties include both statistical and systematic terms.

Higgs boson decay mode Upper limits on B(t → cH)
Obs. Exp. 1σ range

B(H → WW∗) = 23.1% 1.6 % 1.6% (1.0–2.2)%
B(H → ττ) = 6.2% 7.01% 5.0 % (3.5–7.7)%
B(H → ZZ∗) = 2.9% 5.3% 4.11% (2.9–6.5)%

Combined 1.3% 1.2% (0.9–1.7)%

10 Summary
We have performed a search for physics beyond the standard model based on events with three
or more leptons, where one of these leptons can be a hadronically decaying τ lepton. We search
in channels with e+e− or µ+µ− pairs that are either consistent or inconsistent with Z boson
decay, in channels without such a pair, in channels with or without a hadronically decaying
τ-lepton candidate, in channels with and without a tagged bottom-quark jet, in events with
and without a large level of jet activity (measured with the scalar sum of jet pT values), and
in different bins of missing transverse energy. We find no significant excesses compared to the
expectations from standard model processes. The search is performed separately for events
with exactly three leptons and with four or more leptons.

We examine a broad class of supersymmetric scenarios that, taken together, populate a broad
spectrum of multilepton final states. Compared to previous results, we probe new regions of
the parameter space for the natural higgsino next-to-lightest supersymmetric particle (NLSP),
slepton co-NLSP, and stau-(N)NLSP scenarios, where (N)NLSP denotes the (next-to-)next-to-
lightest-supersymmetric particle. In addition, we investigate scenarios with gluino pair pro-
duction followed by gluino decay to a top-antitop pair and the lightest supersymmetric par-
ticle, and direct bottom-squark pair production. Cross section upper limits at 95% confidence
level are presented for all these scenarios.

We further explore rare transitions of the top quark to a charm quark and a Higgs boson, t →
cH. We set a 95% confidence level upper limit of 1.3% on the branching fraction of this decay,


