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THE CMS TRIGGER SYSTEM

The CMS detector implements a
sophisticated two-level trigger architecture
composed a Level-1 (L1) and a High-Level-

Trigger (HLT), achieving 10° rate reduction. | ~40 Mz

The L1 operates at hardware level and uses
the information of the calorimeters and the ~3.8 ps
| ~100 kHz

muon chambers. The software HLT uses
more sophisticated algorithms exploiting the

full detector information. The CMS L1 trigger ~300 ms
architecture underwent a full upgrade in

2016 in order to maintain and improve the | ~1kHz

trigger performance in the challenging
experimental conditions of Run |l.

THE L1 TAU ALGORITHM THE LEVEL-1 TAU TRIGGER PERFORMANCE IN 2017 ©

After a long shutdown, the LHC started the Run Il in 2015 at a centre-of-mass
energy of 13 TeV. In 2017, it reached typical instantaneous luminosities of
1.5x10%4 cm-2s-1and an average pileup of 57 collisions per bunch crossing.

CMS is a multi-purpose detector,
~ consisting of sub-detectors installed
 concentrically with respect to the
interaction point and designed
. specifically to characterize different
. kinds of particles. In 2017, it recorded
| 41 fb-1 of data for Physics analysis.
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THE LEVEL-1 VECTOR BOSON FUSION TRIGGER
THE L1 VBF STRATEGY PERFORMANCE IN 2017 ©@

The VBF process contributes as ~10% to the The X = 115 GeV, Y = 40 GeV, and Z = 620 GeV selection, used

Higgs boson production and has a very : throughout 2017, provided 43% additional VBF H — 1T events with
characteristic signature: . an excellent efficiency that matches that predicted by simulations.
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During Run Il, CMS has benefited from a new L1-trigger architecture that has enabled the design of high performance 1
CONCLUSIONS| seeds as well as L1 algorithms directly targeting the VBF Higgs boson production mode. Both demonstrated outstanding

performance in 2017 and have already been updated to cope with the harsh experimental conditions of the LHC in 2018.
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