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Table 2: Total number of events observed in the JZB search regions and corresponding back-

ground predictions. The first uncertainty is statistical and the second systematic. For the ob-

served yields, the first (second) number in parentheses is the yield in the e+e−(µ+µ−) final

state. The 95% CL upper limit (UL) on non-SM yields and the NLO yields for the LM4 and

LM8 benchmark SUSY scenarios are also indicated. The contribution of LM4 and LM8 to the

background control regions is taken into account in these yields (see text for details).

JZB > 50 GeV 100 GeV 150 GeV 200 GeV 250 GeV

Z bkg 97 ± 13 ± 38 8 ± 3 ± 3 2.7 ± 1.8 ± 0.8 1.0 ± 1.0 ± 0.3 0

Flavor-symmetric 311 ± 10 ± 45 81 ± 5 ± 12 19 ± 3 ± 3 7 ± 2 ± 1 2.0 ± 0.8 ± 0.3

Total bkg 408 ± 16 ± 59 89 ± 6 ± 12 22 ± 3 ± 3 8 ± 2 ± 1 2.0 ± 0.8 ± 0.3

Data 408 (203,205) 88 (52,36) 21 (13,8) 5 (3,2) 3 (2,1)

Observed UL 114 32 14 6 6

Expected UL 111 31 13 7 4

LM4 62 ± 2 52 ± 2 40 ± 2 29 ± 1 18 ± 1

LM8 23 ± 1 19 ± 1 16 ± 1 11.4 ± 0.6 7.8 ± 0.5

Emiss

T
in these events arises from jets with a large hadronic energy fraction as in the true γ + jets

events. The QCD multijet sample has better statistical precision due to the larger number of

events, and eliminates possible contributions to Emiss

T
from mismeasurement of the photon in

the γ + jets sample. The Emiss

T
templates extracted from the QCD sample must be corrected for

a small bias of the Emiss

T
, which is observed in γ + jets and Z+ jets events in the direction of the

recoiling hadronic system, due to a small systematic under-measurement of the jet energies.

Because jets in QCD dijet events have a different topology than those in Z + 2 jet events, the

γ + jets method alone is used to determine the Z + jets background for events with exactly

two jets. For events with at least three jets, we use the average of the background estimates

from the γ + jets and QCD multijets methods. The two methods yield consistent predictions

for events with at least three jets, which illustrates the robustness of the Emiss

T
template method

and provides a cross-check of the data-driven background prediction. For the benchmark SUSY

scenarios LM4 and LM8, we have verified that the impact of signal contamination on the pre-

dicted background from the Emiss

T
template method is negligible.

The systematic uncertainty in the background prediction from the γ + jets method is evaluated

by varying the photon selection criteria (10% uncertainty), from the difference in the number

of reconstructed pile-up interactions in the Z + jets and γ + jets samples (5% uncertainty), and

from possible differences between the predicted and true number of events when we apply

the background estimate to the MC, which is limited by the statistical precision of the MC

samples (MC closure test, 30% uncertainty). The total uncertainty is 32%. The corresponding

uncertainty in the background prediction from the QCD multijet method is determined from

the uncertainty in the bias of the Emiss

T
in the direction of the hadronic recoil (16%), and from

possible differences between the predicted and true number of events in the MC closure test

(ranging from 20% for Emiss

T
> 30 GeV to 100% for Emiss

T
> 100 GeV).

5.1.2 Opposite-Flavor Background Estimate

As in the JZB method, the tt contribution is estimated using an OF subtraction technique, based

on the equality of the tt yield in the OF and SF final states after correcting for the differences in

the e and µ selection efficiencies. Other backgrounds for which the lepton flavors are uncorre-


