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Work Discussed

SUSY Scan:
JHEP 0902:023,2009/ arXiv:0812.0980 [hep-ph].
(Berger, JG, Hewett, Rizzo.)

LHC Signatures:
arxiv:1005.ASAP [hep-ph].
(Conley, JG, Hewett, Le, Rizzo.)
Main work discussed in this talk.

Dark Matter:
arxiv:1005.ASAP [hep-ph].
(Conley, Cotta, JG, Hewett, Rizzo.)
See Randy’s Talk Tomorrow.
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Motivation

The MSSM is difficult to study in full generality due to the
large number of soft SUSY breaking parameters (∼ 105).

One approach is to pick a particular SUSY breaking
scenario with few parameters.

But how well do any or all of these possibilities reflect the
true breadth of the MSSM?? Do we really know the MSSM
as well as we think??

Will we be able to discover SUSY at the LHC even if the
SUSY breaking mechanism is not what we expected?
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Motivation

To address these questions, one wants to be as
general as possible.

Due to the size of the MSSM parameter space, some
set of assumptions are necessary for practical
reasons.

Different choices of such assumptions could (of
course) be made.
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Parameters, Ranges, and Scan
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Constraints
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Constraints
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Scan Results
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We Have Entered the LHC Era!
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LHC Analyses
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Procedure
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Verification
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Results
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Results
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Significance in 4 Jet Analysis Versus Gluino Mass

Here we see that while the significance of the signal in the 4 jet
analysis decreases as the gluino mass increases, there is still a
large spread for any value of the gluino mass,
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Models with Light Squarks and Gluinos May Be Missed
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An Embarrassment of Riches Can Be a Problem!

One of the two low gluino mass, low squark mass that fails the 4 jet, 0 lepton
analysis has its spectrum shown below.
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An Embarrassment of Riches Can Be a Problem!

Small mass separations between the gluino, some squarks and the LSP.
These sparticles’ decays produce soft jets, such events do not pass cuts.
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Summary and Conclusions

The pMSSM has more phenomenological possibilities
than particular SUSY breaking scenarios.

Studying these models at the LHC may reveal
limitations of certain analyses and suggest new
analyses to make sure that we learn as much as
possible about SUSY at the LHC (if it is realized in
Nature and broken at the weak scale).

Will finish the 14 TeV LHC analysis soon. Would like
to examine the 7 TeV case (need analogous ATLAS
analysis). Would be interesting to consider other
SUSY scenarios, e.g. gravitino LSPs, nMSSM, other
SUSY extensions...
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