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The Detector and Trigger System
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see also talk by John Baines about Performance of the ATLAS Trigger with Proton Collisions at the LHC
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Minimum Bias Trigger Scintillators

= consist of 16 counters per side
= cover 2.09< |n| < 3.84
= robust and relatively simple system
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Physics Motivation and Trigger Scenarios

BOE i cosmeray - Different processes contribute to single diffractive double diffractive non-diffractive
S tef e e W & inelastic interactions. At /s= 7 TeV dissociation dissociation dissociation
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At initial data-taking the luminosities are very low,
— trigger clean signal of single pp-collisions

momentum transfer Q? (soft scattering) Nov-Dec. 2009 :
» large Q* processes (hard scatters) are described . data-taking with colliding protons at /s = 900 GeV

in the frame of perturbative QCD « 2 filled bunches colliding in ATLAS
* in the limit of small p; (few GeV‘s) the — collisions frequency ~ 4.5 kHz

perturbative cross-section of a 2 parton — 2 « instantanious luminosity L = 1026 cm2s!

parton scattering process diverges: - interactionrateisR =0, ‘L = 8 Hz with 6, (/s = 900 GeV) =

) Ve g 1 Lo 52.5 mb (Pythia 6)
Tint (P Luin) = /1 . a2 L > Probability of an pp-interaction per bunch-crossing:
~0.01% — 99.99 % of the bunch-crossings (BC) were empty!

integrated cross-section exceeds total proton- From March

2010:

proton cross-section

« data-taking at /s =7 TeV

— multiple parton interaction (MPI) « luminosity increased but pp-interaction/BC << 1
phenomenological models <»>currently best — use Minimum Bias Trigger
approach for description of soft interactions « for pp-interaction/BC > 0.5 — use pure random trigger

HLT selection of inelastic
events with Inner Detector
based Minimum Bias Trigger bunch-crossings
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Inner Detector based Minimum Bias Trigger

Commissioning of ID Mb Trigger
= deployment during cosmic ray data-taking

= development of validation, online- and offline
monitoring tools and analysis frame for fast
performance feedback

Robustness

= several fall-back configurations for different
beam background conditions

= possibility to monitor noisy modules of pixel and
SCT detector

= test of trigger in dedicated technical runs in
,,stress-scenarios®:

- running trigger at high input rates, reading out
the full silicon detector
- running trigger on very busy MC events
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Trigger Efficiency Measurements
The Trigger Efficiency was determined purely from data using an orthogonal trigger for the control sample. The used
phasespace is exactly the same as used for the latest measurement of charge particle multiplicities (see talk by Alison
Lister ,,Charged particle multiplicities in inelastic pp events with the ATLAS detector®). While the efficiency as a funtion
of selected tracks and possible biases in pr and n of the ID Mb was obtained with MBTS_2 as reference, the trigger
efficiency of MBTS_1 was computed w.r.t. ID Mb (see right box).
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For definition see right.
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The first ATLAS publication [1] was on charged particle
multiplicities. For this and following measurements
MBTS_1 data was analysed and one important
ingredient to this analysis was to correct for the
MBTS_1 inefficiency. This could be achieved purely
from data using the ID Mb trigger as reference trigger:

MBTS_1 & ID Mb & offline selection

€ (MBTS 1) =
( -1 ID Mb & offline selection

Two sources of systematic uncertainties were

considered

1. determined from MC: a possible trigger correlation
of both triggers (not observed - neglected)

2. determined from data: difference of the MBTS_1
trigger efficiencies when track impact parameters
criteria are varied (estimate effect of beam-
background contamination)

This study was performed with slightly different offline
selection criteria and used as input for charged particle
multiplicity measurements at /s = 900 GeV and /s = 7
TeV [1,2]. Here results are shown for the currently
largest analysed kinematic range.

Use of Interaction Triggers: Measurements of Charged Particle Properties
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MBTS_1 Trigger Efficiency w.r.t ID MB as a function of selected tracks at Vvs=900 GeV and Vs = 7 TeV
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