The ATLAS B physics trigger

Natalia Panikashvili

Technion Institute of Technology, Israel
Unitversity of Michigan, USA

On behalf of the
B — physics trigger group

Beauty 2005, 10" International Corference on E-Fhysics at fadron
Machines, Assisi //Jerugfa), Italy. June 20.-24. 2005




LHC and ATLAS detector
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Events rate too high to collect all events

¢ LHC  s=14TeV L=10"em s
' ! events
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Level-1 2

. 3 99% of bunch crossing end up with non-b

O 'The selection of physics signals requires the
identification of objects that can be isolated
from the high particle density environment.

Level-2 > kHz Object

Examples of physics coverage

C

Higgs, B-physics, new gauge bosons,
extra dimenstons, SUSY, W, top

Higgs, extra dimensions, SUSY,
B-physics

B-physics, Higgs, new gauge bosons,
extra dimenstons, SUSY, W, top

SUSY, compositeness, resonances,

B-physics

jet E; or particle mass {GeV)
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The Trigger system and Region of Interest mechanism

Reduces the high data rate by selecting interesting events through 3
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steps:

O I1.VIL.1 decision made:
" Muon Trigger Chambers and

% Calorimeter data to find e, v, T, jet, W
% candidates above thresholds
= * Identifies Regions of Interest
= " Processing time 2.5 ps
O LVL2 uses Region of Interest data
= Combines information from all
o detectors
cf-e " Performs fast rejection.
> " Processing time 10 ms
E "  OQutput rate ~2kHz

O Event Filter
" (Can be “seeded” by LVL2 result
" potential full event access
" Processing time 1s
" Output rate ~200Hz




Level1: Muons
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O Barrel region (| n |<1.1):

O End-cap region (1<| n [<2.7):

Resistive Plate Chambers (RPC)

Thin Gap Chambers (TGC)

I\D/[uon chambe

rs layout and curved muon tr%cks




Level1: Muon trigger

To reduce background from decay in flight of n/K - p, typical
threshold in Level1 scheme for low luminosity (L ~1033 cm=2s1) is
6GeV
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