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Table 1: The systematic uncertainties (in %) for the backgrounds and the signal from tt̄ →
H±bH∓b̄ (HH) and tt̄→W±bH∓b̄ (WH) processes at mH±=80-160 GeV/c2.

HH WH QCD non QCD non QCD Type 2
Type 1 tt̄ tW W+jets Z+jets VV

τ − pmiss
T trigger 24–26 24–25 9.6 22 22 22 24 23

τ-jet id 7.0 7.0 7.0
jet, `→ τ mis-id 15 15 15 15 15
JES+JER+MET 13–17 14–19 18 17 25 14 19 22
lepton veto 0.2–0.3 0.3–0.4 1.5 0.6 0.6 0.6 0.7
b-jet tagging 12–15 14-16 16 17
jet→b mis-id 13 10 11
QCD stat.+syst. 7.1
Non QCD Type 1 stat. 6.8
fW→τ→µ 0.7
muon selections 0.6
MC stat 4.1–7.0 4.8–7.2 16.3 56 100 100 90
cross-section 20 20 20 8 5 4 4
luminosity 6.0 6.0

the number of observed events after all selection cuts. The systematic uncertainties discussed137

above are also shown. The number of WH (HH) events are obtained using the SM tt̄ cross-138

section, σ
NNLO approx
pp→tt̄ =165 pb [16] with uncertainty 20 % [17] and assuminf BR(t → H+b)=0.2139

and BR(H+ → τ+ν) = 1.

Table 2: Number of expected events for the backgrounds, signal events from tt̄ → H±bH∓b̄
(HH) and tt̄ → W±bH∓b̄ (WH) processes at mH±=120 GeV/c2, and the number of observed
events after the final event selection.

Source Nevents

HH+HW, mH± = 120 GeV/c2, BR=0.2 121± 6 (stat.) ±39 (syst.)
QCD multi-jets 7.5± 0.5 (stat.+syst.)
EWK+tt̄ τ 71± 5 (stat.) ±16 (syst.)
EWK+tt̄ τ fakes 3.5± 0.8 (MC stat.) ±1.0 (syst.)
Total expected from the SM 82± 5 (stat.) ±16 (syst.)
Data 104

140

3 Analysis of the leptonic µτh final state141

3.1 Event selection142

The events are triggered by the single muon triggers. In the off-line analysis the muon and jet143

selections are the same as those used in the top quark cross section measurement [18]. Events144

are selected by requiring one isolated, high pT muon, pT > 20 GeV/c and |η| <2.1, at least145

two jets with pT >30 GeV/c and |η| <2.4 with at least one b-tagged jet, the missing ET > 40146

GeV/c2 and one τh with pT > 20 GeV/c and |η| < 2.4.147

The loose isolation criterion in the τ-jet identification is used. For the b-tagging the track count-148

ing (high efficiency) algorithm with the discriminator > 1.7 is applied. The muon isolation is149


