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CMS ςTWO LEVEL TRIGGERING SYSTEM 
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Standard 

Parking

Scouting

Hlt Paths

L1Trigger
hardware-based
coarse granularity, 
only muon systems 
and calorimeters

High Level Trigger
software-based (CPU/GPU) 
full granularity, 
entire detector

Data Streams
Quick offline 
reconstruction, 
Full event information 

Delayed offline 
reconstruction, 
Opportunistic prompt
Full event information 

No offline 
reconstruction, 
Reduced event 
information 

CERN Tier-0 - Data Storage

Real time event selection



CMS TRIGGER STRATEGY ς MORE PHYSICS WITH SAME DETECTOR
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RATE OF HLT STREAMS  OVER YEARS
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20242012-2023

The standard streams follows the luminosity profile, 

while the parking one shows the strategy of 
optimizing the output bandwidth



HLT TECHNOLOGY ς CPU AND GPU

Å CMS HLT uses heterogeneous resources CPUs + GPUs to increase compute power 

Å GPUs require re - writing of HLT code and API ( Alpaka )

Å Pixel, HCAL ECAL and Particle Flow reconstruction run on GPUs

ÅMore compute power allowed CMS to: 

Åƺ develop more accurate object reconstruction  in HLT

Å Better  resolution - > lower rates and higher efficiency

Åƺ Lower rates -> extend the physics program 

Å Allows to running HLT scouting at much higher rate than Run 2. 
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STREAM
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Standard Quick offline reconstruction, full event information 

ÅMost of HLT paths (hundreds)

Å Collect data for a wide range of CMS needs (Physics program + Alignment and Calibration)

Å Physics program 

Å Generic HLT paths covering multiple physics analysis needs (broadly used, well studied, high efficiency)

Å Dedicated HLT paths  for particular physics analysis that require special requirements for sufficient stats

Å Dedicated HTL paths to catch anomalies to the known physics signatures

HLT ˃
HLT e/ɹ

HLT jetɮɼу

Generic Pahts



STREAM
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Åaƌƪ ƦŞǙƮŢĳƮ ĖƃĖŸǙƮŢƮ ƷŞĖƷ ƃŁŁĹ ƮƦŁĳŢĖŸ ƷƪŢŗŗŁƪƮ ǓŢƷŞ ƪĖƷŁƮ ƷŞĖƷ ĹƌƃͻƷ ŕŢƷ Ţƃ ÛƷĖƃĹĖƪĹ ƮƷƪŁĖƀ 
bandwidth

Å Stream content is flexible and adjusted to actual physics needs

Å Current CMS priorities are signatures of LLP, di - Higgs, and VBF Higgs production, B - Physics

Å Novel triggers for Run3 or standard triggers (Run2) but with lower thresholds

Å Exceptionally rich B - Physics ptogram  with low pT  muon and electron triggers

Å  Various searches for LFU violation are being considered:  measuring RD* , searching for LFV in tag-side

From B parking in 2022

Parking
Delayed offline reconstruction ( Opportunistically prompt)
aƾŸŸ ŁǒŁƃƷ ŢƃŕƌƪƀĖƷŢƌƃ͏͔ ƃƌ ĹƌƾİŸŁ ĳƌƦǙ ƌŕ ŕŢŸŁƮ

Standard

Parking

HLT 4-jets

mass distribution for 
pairs of˃ Ωǎ ƻǇǇƻǎƛǘŜƭȅ 
charged,
 originating from a 
common vertex 
(inclusive & displaced).
Imporoved L1 (Kalman) 
and HLT (GPUs)


