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Trigger Reconstruction for Minimum Bias Events,
Missing Transverse Energy and Jets
in pp-collisions at /s = 7 TeV
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ATLAS has been
designed to cope with
pp-collisions every 25
ns at high luminosities
of 1034 cm2 s'and
center of mass
energies of /s = 14
TeV.



The ATLAS Trigger Challenges

Manage event rates of 40 MHz

- need to reduce rate in to
~200 Hz (if event size ~1.5 MB).

Select ,,interesting® signatures,

—> online reconstruction of
tracks and physics objects:e, o,

Y, missing E; jets
- select inclusively
Primary goal:

understand/optimize trigger

efficiencies

Most inclusive: Minimum Bias
triggers, selecting any kind of

pp-interactions
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<t>~40ms ‘ ~3kHz

Event

Builder

Access to
full event Full Event

Event Filter
1800 PCs
<t>"4s
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@ The ATLAS Trigger System

Calo,
Trigger concept : reject early Muon, @
,uninteresting” events - 3 level trigger, ) 3
data processing in region-of-interests Level-1 E———

Fast Custom
Electronics

t<2.5us ‘ <75 kHz

Pipelines

(Rol‘s) for physics objects.

Level-1 (L1) Requested gy
Level-2 R sacou
Fast custom-built electronics 500 PCs —
High-level trigger (HLT) St=Ca0ms § -3rhz
Software selection on PC farm S

Builder

Access to

Level'z (LZ) E::gLF;:;er full event Full Event
. S
Fast custom algorithms, s~ Buffers
] .. ~300 MB/s l' ~200 Hz

process mostly only Rol‘s (not for minbias!)

. Storage &
Event-filter (EF) offline
Offline tools inside custom wrappers processing
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@ Example: Missing E Reconstruction

unbalanced momentum in particle collisions - missing E;

* non-compensating * ideally measure a linear
calorimeters, i.e. different reponse, in reality this is not
em/had scales possible due to transition

regions within the
\ calorimeter volume
« goal: measure missing E;
with highest possible - any noisy or dead cell
accuracy creates fake missing E;

/

main

challenges
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@ Example: Missing E Reconstruction

at L1: fast measurement of
deposited energy in whole
calorimeter with reduced

granularity
\

mis-measurement of low
energetic jets can leave
fake amount of missing E;

N

main online P
challenges
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« at EF: full granularity
accessible, when there is
enough time to access all
individual calorimeter cells

/

 goal: robustness against
different problems

erfOrmanCin the
cesults A€
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Run Number: 155112, Event Number: 98844660
Date: 2010-05-16 05:47:06 CEST

T ! 1 E N = .
A candidate for W—pv decay, collected on 16 May 2010.
pr() = 22 GeV, n(p’) = 2.0, Ef™ss= 51 GeV, M; = 61 GeV
3 jets (anti-kt algorithm, R=0.4) with jet E; above 15 GeV, all 3 have calibrated E;>40 GeV; the
highest-E; jet contains a muon candidate, as can be seen in the event picture
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