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Signal Analysis and Mass Measurement of the Light Chargino at the
International Linear Collider

Kevin Fiedler
Advisor: Uriel Nauenberg

For this study, the capabilities of the International Linear Collider (ILC) will be examined with
respéct to the light chargino signal at several supersymmetry parameter points. The supersymmetry model
used for this study is minimal supergravity (nSUGRA). These parameter points are representative of
larger regions in the mSUGRA parameter space and will demonstrate the capabilities of the ILC to handle
a variety of different physics scenarios. This follows from the fact that the masses of the supersymmetric
particles differ with the parameter points and present different reconstruction challenges. At each
kinematically accessible parameter point, a mass measurement of the light chargino is important because
the chargino is often the second lightest supersymmetric particle. This makes it important in constraining
or measuring the mass of the lightest supersymmetric particle, or neutralino. The neutralino is a
promising candidate for dark matter because it is heavy and does not interact electromagnetically.

My efforts are currently focused on incorporating the results of another part of the Nauenberg
group into the reconstruction package. In this vein, I am adding the effect of a high efficiency BeamCal,
which resides in the far forward region of the detector, to demonstrate the increased sensitivity and
background rejection capabilities afforded by this extra detector coverage. Once this is complete, the
standard model background as well as the supersymmetric signal will be regenerated to include these
results. Then, a signal analysis will take place in which the supersymmetry signal of interest in
disentangled from the standard model background. Ideally, this will lead to mass measurements at all
kinematically accessible points with a 500 GeV center of mass energy for the collider. In particular, the

difference that adding the BeamCal into the reconstruction process makes will be highlighted to

demonstrate the need for a high efficiency BeamCal.




Kevin Fiedler

Timeline
September 2010 - Finish signal analysis with 100 fb™ of data at mSUGRA parameter
points B’, E’, and a.
October 2010 — Begin investigating signal analysis with 250 fb™! of data.
November 2010 —- Regenerate Standard Model background files with new efficiencies.
December 2010 - Verify accuracy and compile results of event generation.
January 2010 — Reanalyze 100 fb™ chargino signals and create associated plots.
February 2010 — Analyze 250 fb chargino signals and create associated plots.
March 2010 - Finish writing thesis and begin presentation.
April 2010 - Finish presentation and defend thesis.




Kevin Fiedler
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