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Table 1: Observed numbers of events, SM background estimates from the fit, and SM expec-
tations from Monte Carlo simulation, for the signal (ZL) regions with Emiss

T > 350 GeV and
Nb-jet = 2. The labels HT2, HT3, and HT4 refer to the bins of HT indicated in Fig. 2, while
HT2-4 is the sum over the three bins. The bottom row presents the SM background estimates
from the sideband fit described in the text. The uncertainties listed for the fit results include
the statistical and systematic components, while those shown for the simulation are statistical
only. For the fits, the SUSY signal strength is fixed to zero.

Nb-jet = 2, MET4 HT2 HT3 HT4 HT2-4

Observed number of events 66 19 19 104

SM background estimates from fit 70.5 +6.3
�5.9 20.7 +3.2

�2.8 19.0 +3.2
�2.8 110 ± 8

SM background predictions from simulation 81.6 ± 1.9 28.7 ± 1.3 23.3 ± 0.8 134 ± 2

SM background estimates from sideband fit 76.4 +10.2
�9.1 22.3 +4.5

�3.9 19.0 +4.5
�3.7 118 +13

�12

determined at 95% confidence level (CL). The limits, based on the CLs [62, 63] technique with
the test statistic qµ defined above, are presented as a function of the gluino and LSP masses.
Using the NLO+NLL cross section as a reference, we also evaluate the corresponding 95% CL
exclusion curves. The results are shown in Fig. 7. The selection efficiency for T1bbbb (T1tttt)
events is fairly constant at about 60% (25%) except for points to the left of a line parallel to
the diagonal that intersects the mec0

1
= 0 axis at around meg = 400 GeV (550 GeV) or for gluino

masses below about 550 GeV (680 GeV), where the efficiency decreases smoothly to 15% or less.
Conservatively using the minus-one-standard-deviation result [61] for the reference cross sec-
tions, and in the limit of a massless LSP, we exclude gluinos with masses below 1170 GeV and
1020 GeV, respectively, in the T1bbbb and T1tttt scenarios. While these limits do not exclude
the entire range of gluino masses meg ⇠< 1.5 TeV suggested by natural models of SUSY [11],
they are nonetheless among the most stringent bounds that have yet been obtained and greatly
improve our results from Ref. [23].

7 Summary
A search is presented for an anomalous rate of events with three or more jets, at least one
bottom-quark-tagged jet, no identified isolated electron or muon or isolated charged track, and
large missing transverse energy. The search is based on a sample of proton-proton collision
data collected at

p
s = 8 TeV with the CMS detector at the LHC in 2012, corresponding to an in-

tegrated luminosity of 19.4 fb�1. The principal standard model backgrounds, from events with
top quarks, W bosons and jets, Z bosons and jets, and QCD multijet production, are evaluated
using control samples in the data. The analysis is performed in the framework of a global like-
lihood fit in which the numbers of events in 165 exclusive bins in a three-dimensional array of
missing transverse energy, the number of b-tagged jets, and the scalar sum of jet pT values, are
simultaneously examined. The standard model background estimates are found to agree with
the observed numbers of events to within the uncertainties. We interpret the results in the con-
text of simplified SUSY scenarios in which gluino pair production is followed by the decay of
each gluino to an undetected particle and either a bottom or top quark-antiquark pair, charac-
teristic of gluino mediated bottom- or top-squark production. Using the NLO+NLL production
cross section as a reference, and in the limit of a massless lightest supersymmetric particle, we


