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Figure 1: Diagrams illustrating the simplified SUSY models considered in this analysis.
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Figure 2: Diagrams for scalar (pseudoscalar) production in association with top quarks.

3 The CMS detector and event reconstruction

The central feature of the CMS detector is a superconducting solenoid of 6 m internal diameter,
providing a magnetic field of 3.8 T. Within the solenoid volume are a silicon pixel and strip
tracker, a lead tungstate crystal electromagnetic calorimeter (ECAL), and a brass and scintillator
hadron calorimeter (HCAL), each composed of a barrel and two endcap sections. Forward
calorimeters extend the pseudorapidity coverage provided by the barrel and endcap detectors.
Muons are measured in gas-ionization detectors embedded in the steel flux-return yoke outside
the solenoid. A more detailed description of the CMS detector, together with a definition of the
coordinate system used and the relevant kinematic variables, can be found in Ref. [49].

Events of interest are selected using a two-tiered trigger system [50]. The first level (L1), com-
posed of custom hardware processors, uses information from the calorimeters and muon de-
tectors to select events at a rate of around 100 kHz within a time interval of less than 4 µs. The
second level, known as the high-level trigger (HLT), consists of a farm of processors running a
version of the full event reconstruction software optimized for fast processing, and reduces the
event rate to less than 1 kHz before data storage.

Events are processed using the particle-flow (PF) algorithm [51, 52], which reconstructs and
identifies each individual particle with an optimized combination of information from the
various elements of the CMS detector. The energy of photons is directly obtained from the
ECAL measurement. The energy of electrons is determined from a combination of the elec-


