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Figure 3: Diagrams illustrating the two simplified RPV SUSY models considered in this analy-
sis.

outside the solenoid. A more detailed description of the CMS detector, together with a def-
inition of the coordinate system used and the relevant kinematic variables, can be found in
Ref. [58].

Events of interest are selected using a two-tiered trigger system [59]. The first level, composed
of custom hardware processors, uses information from the calorimeters and muon detectors
to select events at a rate of around 100 kHz within a fixed time interval of less than 4 µs. The
second level, known as the high-level trigger, 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 around 1 kHz before data storage.

The reconstructed vertex with the largest value of summed physics-object squared-transverse-
momentum is taken to be the primary pp interaction vertex. The physics objects are the jets,
clustered using the jet finding algorithm of Refs. [60, 61] with the tracks assigned to the vertex
as inputs, and the associated missing transverse momentum, taken as the negative vector sum
of the transverse momentum (pT) of those jets.

The particle-flow (PF) algorithm [62] aims to reconstruct and identify each individual particle
in an event, 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 electron momentum at the pri-
mary interaction vertex as determined by the tracker, the energy of the corresponding ECAL
cluster, and the energy sum of all bremsstrahlung photons spatially compatible with the elec-
tron track [63]. The momentum of muons is obtained from the curvature of the corresponding
track, combining information from the silicon tracker and the muon system [64]. The energy
of charged hadrons is determined from a combination of their momentum measured in the
tracker and the matching ECAL and HCAL energy deposits, corrected for the response func-
tion of the calorimeters to hadronic showers. The energy of neutral hadrons is obtained from
the corresponding corrected ECAL and HCAL energies.

Hadronic jets are clustered from charged PF candidates associated with the primary vertex and
from all neutral PF candidates using the anti-kT algorithm [60, 61] with a distance parameter
of 0.4. The jet momentum is determined as the vectorial sum of all PF candidate momenta in
the jet. An offset correction is applied to jet energies to take into account the contribution from
pileup [65]. Jet energy corrections are derived from simulation, and are improved with in situ
measurements of the energy balance in dijet, multijet, photon+jet, and leptonically decaying
Z+jet events [66, 67]. Additional selection criteria are applied to each jet to remove jets po-
tentially dominated by instrumental effects or reconstruction failures. Jets originating from b
quarks are identified as b-tagged jets using a deep neural network algorithm, DeepCSV [68],


