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Maximising the ATLAS B physics trigger

potential with topological selections

1

The ATLAS B Physics programme for Run 2 probes for signs of new physics and provides precision constraints of the Standard Model.

B Physics Programme

There are four final states (B, — uy, B, — JAw®, B, —» yuK , nS) — pu) that can be considered prototypical of the Run 2 programme with
regards to online event selection. This study maximizes their collection potential by exploiting the ATLAS Level-1 Trigger upgrade.
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2 Topological Selections: “"L1Topo” 3 B Physics L1Topo Optimizations

The ATLAS L1Topo system provides the functionality e E:f;p L1Topo selections were optimized by maximizing the signal to background ratio.

to pair Level-1 primitives and select events based on Rectangular selections in m(pp) and AR were chosen as they provided the best |
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SAliLIEN Interface The optimization was repeated for multiple background rejection levels, providing a
comparison with existing di-muon only triggers (section 5).
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B O_) “ IJ K* " O ptl m I Z atl O n I m p rOve m e ntS Figure 3: Normalised distributions of AR and invariant mass, as reconstructed with the granularity of L1Topo. Simulated B%.— uy

d events (left) and run 212967 events (right) that pass the Level-1 2MU4 trigger are shown. The largest portion of background events
reside in the low m(up)- AR region while the majority of the B%.— pu signal is situated in higher regions. This demonstrates how
rectangular cuts can be used to improve rejection power.
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Figure 4: Trigger efficiencies binned in the di-muon invariant mass squared (m(up)? ) for simulated B, — yuK" events passing various di-
muon L1 triggers. For each selection, the efficiencies are normalized, per m(up)? bin, to the number of events in that bin passing offline
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