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Introduction

Level 1 Level 1
Calorimeter Muon
Detector

Readout
Central

Trigger Level 1

High Level
Trigger

Center-of-Mass Energy  Bunch spacing Instantaneous luminosity
Run-1 8 TeV 50 ns 8 x 1073 em 2571
Run-2 13 TeV 25 ns 1-2x10% em™2s7!
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ATLAS Muon System

o Level 1 hardware based trigger provided by Resistive Plate Chambers
(RPC) and Thin Gap Chambers (TGC).

RPC

T T 21 8 ][/s

¢ Monitored Drift Tubes (MDT) and Cathode Strip Chambers (CSC)
provide more precise measurement used in high level trigger.

S. Shaw (Manchester) March 22, 2016 4 /17




Level 1 (L1) Muon Trigger

e Muons identified using coincidence of hits in either 2 or 3 layers of the
RPC (|n] < 1.05) or the TGC (1.0 < |n| < 2.4).

e Momentum is estimated from how much the hit pattern deviates from
the expected pattern for a muon with infinite momentum.

Calo’s
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Muon High Level Trigger (HLT)

e Software based HLT to reconstruct muons with high precision.

e Includes a first pass with a fast hits-on-road approach to further reduce
rate, followed by a more precise full reconstruction.
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Muon Reconstruction Overview
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Muon Reconstruction Overview
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Improvements for Run 2

e HLT algorithms closer to offline reconstruction algorithms for
increased acceptance in physics analyses.

e Algorithms ~2 times faster.
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Improvements for Run 2

e HLT algorithms closer to offline reconstruction algorithms for
increased acceptance in physics analyses.

o Algorithms ~2 times faster.

e New RPC chambers to increase coverage.

L1 muon barrel trigger efficiency
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Improvements for Run 2

e HLT algorithms closer to offline reconstruction algorithms for higher
efficiency.

e New RPC chambers to increase coverage.

e New coincidence logic between inner and outer TGC detectors.

Outer TGC

Inner TGC
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Improvements for Run 2

120 T T T T ]
s F ]
Emo i_ ATLAS Preliminary Vs=13TeV _i
5 N inci = ! B
§ sof L1_MU15 wio Fl coincidence, J. Ldt=11.1pb 3
2%F ]
5 oof :l L1_MU15 W/ Fl coincidence, J. Ldt=206 pb” =
2r ]
£ r ]
3 40 =
20— =
ok | I T 1 I -

3 2 —1 0 1 2 3

M1 s

s F ' ' ' ' -
£ & amas Preliminay Vs=13TeV 3
E 0.8/— L1_MU15 rate reduction =
s F B
© 06— =
F ++ 4 ++++ ]
0.4 + t + =
0.2F ++ + “+ =
o —- + —— —+ 3
~0.2f~ -
C 1 1 1 1 { |

3 2 —1 0 1 2 3
M1 muts

S. Shaw (Manchester) March 22, 2016 13 /17



Improvements for Run 2
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2015 Performance

o Efficiency measured using tag and probe method.

Probe Muon
Free from trigger bias
Used to measure efficiency

—()—

Tag Muon
Passes single muon trigger
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2015 Performance
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e Muon trigger upgraded for Run 2.
e Improved coverage, improved rejection of fake muons, faster algorithms.

e Maintained high performance in 2015.

e Continued high effort in place to ensure smooth running in 2016.
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