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The CMS trigger system

* L1 hardware, fast objects from calorimeters and
muon systems

Level-1 (stored in

CMS trigger performance
with pp at 7 TeV

» L2 and L3 merged into High Level Trigger (HLT) / electrons/phgtgns \ / muons \
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Left: HLT _Photon15 efficiency for an offline reconstructed electron Tag and Probe efficiency for data compared to simulation. The
matched to a L1_SingleEGS candidate as a function of E;. absolute trigger efficiency is shown as a function of p; for HLT

The CMS High Level Trigger

CMS Preliminary

_ o . with L3 threshold at 3 GeV/c in the barrel (left) and endcap
Right: the HLT_Ele15LW efficiency for an offline reconstructed (right) [4]
electron which passes HLT_Photon15 as a function of E; [3]
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v'single and double object triggers, with as low as
possible thresholds
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* Future evolution: R
v'more complex triggers, closer to analysis (€.9. CrOSS  |ur. swunsiwson spurmsomines
triggerS) 102 10" 1 10

Rate (Hz)

Efficiency for offline jets to pass the triggers HLT Jet15, HLT Jet30, Met Trigger efficiency as a function of offline missing E; for events
and HLT_Jet50. Right: efficiency as a function of offline p; for events recorded with L1 MET20 to pass HLT MET45.

in the barrel. Left: efficiency as a function of offline p; for events in
the endcap.

SUSY Other Beyond the Standard Model scenarios
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daily basis events with strange topology
iIndicative of detector malfunction or
maybe a hint of new physics.

v'dedicated triggers under study

An example: the stopped gluino search

- In some models, decay time so long thatthe | €[ Gus rammay commmine |
particles can be trapped in the detector and Efsooni;gg‘gev,cjim 10 . Trigger strategy: « Calorimeter trigger (particles trapped in
decay some time [ater (from ps to months) Suof  EFL At v'search for particles during periods of no the HCAL)
v'some supersymmetric models = - collisions: vL1 Jet, pr>10GeV, |n| < 3
v*hidden valley” scenarios 2} P pl orfil tric en the beam | v HLT Jet p; > 20 GeV, |n| < 3
v'grand unified theories (GUTSs) 2 oF & ] © rgaell 'Ofg?’gers (when the beam is v'Rate: ~3 Hz
v'split supersymmetry 200} i, ; i ngt et. used in current analvsis v'essentially, request a jet when the
 CMS is most sensitive to production ool LAY - o Beam 3; riqgers: y beam is off
processes proceeding via the strong | O ) usegapbeagrrg1 oéi tion monitor v'Signal Efficiency: ~70% for particles
interaction, with a relatively large cross- 600 ] (BPTX) to repuest the absence of stopping in the calorimeter
section at the LHC. B0 ] beam G * Discovery possible from lifetimes ~100
* A dedicated trigger is needed [95]. Stopped Point X [cm] ns to months (12 orders of magnitude)

Simulation of R-hadron stopping points for
m(gluino) = 200 GeV, and Vs = 7 TeV.
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