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Signal Regions
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BG/Signal Yields
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Process Estimation method
Uncertainty (%)

2011 2012

ZH Signal MC 7 6

ZZ MC 11 10

WZ MC 12 14

WW MC 14 not used

Top quark MC 90 not used

Top quark,WW and Z → ττ eµ CR not used 4

Z ABCD method 56 51

W + jets, multijet Matrix method 15 22

Table 2: Summary of the systematic uncertainties on each background and on the signal yield. The

method used to estimate the backgrounds and the associated sources of systematic uncertainties are

given. The total systematic uncertainties for each data taking period are given.

Data Period 2011 (7 TeV) 2012 (8 TeV)

ZZ 23.5 ± 0.8 ± 2.5 56.5 ± 1.2 ± 5.7
WZ 6.2 ± 0.4 ± 0.7 13.9 ± 1.2 ± 2.1
WW 1.1 ± 0.2 ± 0.2 used eµ data-driven
Top quark 0.4 ± 0.1 ± 0.4 used eµ data-driven
Top quark,WW and Z → ττ (eµ data-driven) used MC 4.9 ± 0.9 ± 0.2
Z 0.16 ± 0.13 ± 0.09 1.4 ± 0.4 ± 0.7
W + jets, multijet 1.3 ± 0.3 ± 0.2 1.4 ± 0.4 ± 0.3
Total BG 32.7 ± 1.0 ± 2.6 78.0 ± 2.0 ± 6.5
Observed 27 71

Table 3: Observed number of events and expected contributions from each background source separated

into the 2011 and 2012 data taking periods. Uncertainties associated with the background predictions

are presented with the statistical uncertainty first and the systematic uncertainty second.

luminosity uncertainty is considered as uncorrelated between the 2011 and 2012 data. The uncertainties

for theWW and top quark backgrounds are considered as uncorrelated between the 2011 and 2012 data,

as different methods are used for the background estimation between the two datasets.

9 Results

The number of observed and expected events for both the 2011 and 2012 data taking periods are shown

in Table 3. Figure 9 shows the final Emiss
T
distribution with the observed data and expected backgrounds

for the 2011 and 2012 data taking periods. In Figure 9, the signal model assumes a SM ZH production

rate for a Higgs boson with mH = 125 GeV and a 100% branching fraction to invisible particles. No

excess is observed over the SM expectation and limits are set for two scenarios for invisibly decaying

Higgs-like bosons. The first scenario explores the possibility that the recently observed Higgs-like boson

with mass around 125 GeV has a non-negligible branching ratio to invisible particles, well beyond that

expected in SM. The second scenario considers the possibility of a Higgs-like boson in a range of masses

from mH = 115 GeV to mH = 300 GeV with a significant branching fraction to invisible particles.

The limits are computed from a maximum likelihood fit to the Emiss
T
distribution following the CLs

modified frequentist formalism [37] with the profile likelihood test statistic [38].
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Limits
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At MH=125 GeV: 

• ATLAS: BR(H→inv) < 65% (obs), 84% (exp) at 95% CL w/ 4.7+13.0 fb-1

• CMS: BR(H→inv) < 75% (obs), 91% (exp) at 95% CL w/ 5.1+19.6 fb-1

ATLAS CMS


