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Figure 18: A schematic sample spectrum for the undiscovered particles in the MSSM. This spectrum is
presented for entertainment purposes only. No warranty, expressed or implied, guarantees that this spectrum
looks anything like the real world.

(lower) compared to the neutralinos, charginos and gluino; taking larger values of tan ! with
other model parameters held fixed will usually tend to lower !b1 and !"1 masses compared to
those of the other sparticles, etc. The important point is that by measuring the masses and
mixing angles of the MSSM particles we will be able to gain a great deal of information which
can rule out or bolster evidence for competing proposals for the origin of supersymmetry
breaking. Testing the various possible organizing principles will provide the high-energy
physicists of the next millennium with an exciting challenge.

8 Sparticle decays

In this section we will give a brief qualitative overview of the decay patterns of sparticles
in the MSSM, assuming that R-parity is exactly conserved. We will consider in turn the
possible decays of neutralinos, charginos, sleptons, squarks, and the gluino. If, as is most
often assumed, the lightest neutralino !N1 is the LSP, then all decay chains will end up
containing it in the final state. In section 8.5 we consider the alternative possibility that
the gravitino/goldstino !G is the LSP.

8.1 Decays of neutralinos and charginos

Let us first consider the possible two-body decays. Each neutralino and chargino contains
at least a small admixture of the electroweak gauginos !B, "W 0 or "W±, as we saw in section
7.3. So !Ni and !Ci inherit couplings of weak interaction strength to (scalar, fermion) pairs,
as shown in Fig. 9b,c. If sleptons or squarks are su!ciently light, a neutralino or chargino
can therefore decay into lepton+slepton or quark+squark. (We will often not distinguish
between particle and antiparticle names and labels in this section.) Since sleptons are
probably lighter than squarks, the lepton+slepton final states are more likely to be open.
A neutralino or chargino may also decay into any lighter neutralino or chargino plus a
Higgs scalar or an electroweak gauge boson, because they inherit the gaugino-higgsino-
Higgs (see Fig. 9b,c) and SU(2)L gaugino-gaugino-vector boson (see Fig. 5c) couplings of
their components. So, the possible two-body decay modes for neutralinos and charginos in
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