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First Measurements of Spin Correlation

Using Semi-leptonic tt Events at ATLAS

Why Spin? Why Lepton+Jets?
« Top quarks decay before hadronization  « Involves ¢ production and decay « BSM effects different for jets/leptons
* Allows to study spin of a bare quark - Perfect probe of SM/BSM physics « Challenging reconstruction

Observable Spin Analyzers

Two spin analyzers needed. Spin analyzing power determines
separation power between correlated and uncorrelated ¢t samples

* In SM: ¢ pairs unpolarized, but with
correlated spins (via strong production) -
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« Combination of two hadronic analyzers | | ¥ P
reduces uncertainties significantly
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Dataset and Selection
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Fit and Results Systematic Uncertainties
« tt signal fitted as composition of SM correlation ¢t sample and uncorrelated t¢ pairs: « Uncertainties dominated by ¢t modeling
) -\ s relative scale of cross section (w.r.t. SM) * Nuisance parameters used where applicable
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