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�  Motivation for SUSY

�  Models and why we need them

�  Discovering SUSY at LHC

�  Properties of SUSY at LHC

�  Speculations and conclusions

� LHC is not just a discovery machine, so I will discuss 

detailed measurements.
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�  Most figures are from ATLAS or CMS simulations 

Many thanks to them

� If there is specific topics that you would like me to 

discuss, speak to me after this talk and I will try to 

cover it in my last lecture

� Do not wait to the end to ask questions, interrupt me 

as needed
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� No idea which model is correct, use model studies to draw general 

conclusions.

� Difficult cases are studied more often in experimental simulations than 

easy ones.

� Studies take significant effort. Theorists beware: A model may not have 

been studied simply because its features are not sufficienlty 

demanding.

� Many studies attempt to determine ultimate LHC performances. Data will 

not appear “all at once”. 

� Identify ways to kill models before looking for some exotic feature. 1% of the 

events may have a very esoteric signal which is characteristic of the model, 

but nobody will care if the other 99% boring events rule it out!

�
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� Aesthetic: More symmetries are good.

� Hierarchy problem: new particles below 1 TeV

� Dark Matter: needs a stable heavy neutral particle at 

LHC mass scale

� Unification with Gravity

� Comes from String theory: But this does not mean 

SUSY is at LHC scale
�������������	
��������������������������	

������
��
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� Large number of SM parameters

� Pattern of quark masses/CP violation

� Origin of neutrino masses

� .......
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� Compute corrections to Higgs mass with a momentum 

cut off Λ

� Three most important contributions are

� Top quark loop 

� W loop

� Higgs loop 

� Natural sum of these is 1 TeV

� But......
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� Squark and gluino rates given by QCD: only mass counts

� Slepton and gaugino given by EW: some dependence on 

couplings

�

�

� Very large rates.

� Dominated by squarks and gluinos unless they are very 

heavy

� Everything is produced at one, so we need a model!
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Theorists: predict theseTheorists: predict these

Experiments: measure themExperiments: measure them
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gluino

Sleptons

higgs

squarks
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� Cascade down.

� Decay rates: strong, left weak, right weak in 
that order

� 2 body beats 3 body 
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No electro weak symmetry

breaking

Charged lsp

QED broken
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Energy is more important than luminosity
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Jets plus muons
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Can also require one or more 

leptons

May be more robust
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Reach increases slowly with 

luminosity
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AND

Dominant background sources of isolated lepton pairs give only

opposite sign
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