
2 1 Introduction

the basis for our searches are displayed in Fig. 1.
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Figure 1: Feynman diagrams for pair production of top squarks with the decay modes of the
simplified models that are studied in this analysis. An asterisk indicates the particle may be
produced off-shell.

The search regions (SR) are optimized for different models and ranges of ∆m. The simplest
decays that we consider are t̃1 → t(∗)χ̃0

1, denoted “T2tt”, and t̃1 → bχ̃±1 → bW±χ̃0
1, denoted

“T2bW”, under the assumption that the χ̃±1 mass lies halfway between the t̃1 and χ̃0
1 masses.

The choice of moderate χ̃±1 mass in the latter model permits high momentum objects in the
final state. The χ̃±1 represents the lightest chargino, and χ̃0

1 is the stable LSP, which escapes
detection to produce a large transverse momentum imbalance in the event. Another model,
denoted “T2tb”, is considered under the assumption of equal branching fractions of the two
aforementioned decay modes. This model, however, assumes a compressed mass spectrum in
which the mass of the χ̃±1 is only 5 GeV greater than that of the χ̃0

1. As a result, the W bosons
from chargino decays are produced far off-shell.

In models with ∆m less than the W boson mass mW, the t̃1 can decay through the T2tt decay
mode with off-shell t and W, through the same decay chain as in the T2bW model, via off-
shell W bosons, or decay through a flavor changing neutral current process (̃t1 → cχ̃0

1, where
c is the charm quark). These will be referred to as the “T2ttC”, “T2bWC”, and “T2cc” models,
respectively, where C denotes the hypothesis of a compressed mass spectrum in the first two
cases. Observations in such low ∆m models are experimentally challenging since the visible
decay products are typically very soft (low-momentum), and therefore often evade identifi-
cation. Nevertheless, such models are particularly interesting because their dark matter relic
density is predicted to be consistent with the cosmological observations [49]. Specialized jet
reconstruction tools and event selection criteria are therefore developed to enhance sensitivity
to these signals.

This paper is organized as follows. A brief description of the CMS detector is presented in
Section 2, while Section 3 discusses the simulation of background and signal processes. Event
reconstruction is presented in Section 4, followed by a description of the search strategy in Sec-
tion 5. Methods employed to estimate the SM backgrounds and their corresponding systematic
uncertainties are detailed in Sections 6 and 7, respectively. The discussion of the systematic un-


