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Figure 1: The typical cascade decay chain under consideration in this paper. Here D, C, B and
A are new BSM particles, while the corresponding SM decay products are: a QCD jet j, a “near”
lepton !±n and a “far” lepton !∓f . This chain is quite common in SUSY, with the identification D = q̃,
C = χ̃0

2, B = !̃ and A = χ̃0
1, where q̃ is a squark, !̃ is a slepton, and χ̃0

1 (χ̃0
2) is the first (second)

lightest neutralino. In what follows we shall quote our results in terms of the D mass mD and the
three dimensionless squared mass ratios RCD, RBC and RAB defined in eq. (1.6).

1. Introduction

SUSY is a primary target of the LHC searches for new physics beyond the Standard Model
(BSM). In SUSY models with conserved R-parity the superpartners are produced in pairs
and each one decays through a cascade decay chain down to the lightest superpartner (LSP).
If the LSP is the lightest neutralino χ̃0

1, it escapes detection, making it rather difficult to
reconstruct directly the preceding superpartners and thus measure their masses and spins.
In recognition of this fact, in recent years there has been an increased interest in developing
new techniques for mass [1–49] and spin [50–76] measurements in such SUSY-like missing
energy events.

Roughly speaking, there are three basic types of mass determination methods in SUSY1.
In this paper we concentrate on the classic method of kinematical endpoints [1]. Following
the previous SUSY studies, for illustration of our results we shall use the generic decay chain
D → jC → j!±n B → j!±n !∓f A shown in Fig. 1. Here D, C, B and A are new BSM particles
with masses mD, mC , mB and mA. Their corresponding SM decay products are: a QCD jet
j, a “near” lepton !±n and a “far” lepton !∓f . This decay chain is quite common in SUSY,
with the identification D = q̃, C = χ̃0

2, B = !̃ and A = χ̃0
1, where q̃ is a squark, !̃ is a slepton,

and χ̃0
1 (χ̃0

2) is the first (second) lightest neutralino. However, our analysis is not limited to
SUSY only, since the chain in Fig. 1 also appears in other BSM scenarios, e.g. Universal
Extra Dimensions [77]. For concreteness, we shall assume that all three decays exhibited in
Fig. 1 are two-body, i.e. we shall consider the mass hierarchy

mD > mC > mB > mA > 0. (1.1)
1For a recent study representative of each method, see Refs. [43,47,49].
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