08.01.2010
(sheet 5)

Production and decays in the MSSM

Sparticle production

1. List all possible pair-production processes of spasich the MSSM (assuming
R-parity) at hadron colliders, i.e. with initial (anti-)qu, g, gi and gluongg.
Distinguish the partonic 2-» 2 scattering processes according to electroweak

and strong interactions.

2. Give examples of the observed final states for the SPSfiaelpapectrum shown
in Fig. 1.
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Figure 1:SPS1a: “Typical” mSUGRA point with intermediate value afifa

Decay kinematics

1. Show that for the 3-body neutralino deg@/e Mx(l’ the following relation for

the masses holds:
m(£e) < m(x3) —m(x3). (1)

2. Why is it important that the intermediate stateZix® with a virtual Z*-boson
rather than an on-shettboson ?

3. In most of the parameter space the neutralino decay chiategds as(g —

0w — Mx(f. Show that in this case the upper mass limit is given by
~ | 2 2
m(?) m(x3)
m(¢¢) < m(x3 1—< )\/1—( L) (2)
0= J ) ()
Hint:

AssumeR-parity. In all cases the mass of the final state leptons caregkected.




