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40MHZ SCOUTING AT CMS

THE LEVEL-1 TRIGGER DATA SCOUTING DEMONSTRATOR

-— As proof of concept, a L1DS demonstrator has been included in the L1T since LHC Run-3
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éﬁg%: :>5:‘__)_ (2022-). It collects objects reconstructed by the L1T from four sources at a 40 MHz rate.
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The CMS Level-1 Trigger Data Scouting (L1DS) defines a new approach within the CMS : o' f [I . ] % transverse energy, energy sums
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experiment by targeting rare decays, light resonances and signatures across multiple
BXs, difficult to reach through standard triggering techniques [2].

LEVEL-1 SCOUTING DEMONSTRATOR DATA ANALYSIS: RESULTS FROM RUN 3 DATA

The results presented characterize the first data collected by the L1DS demonstrator and assess its performance [CMS-DP-2024-056]. The LHC orbit, which contains 3564 BXs, is the
unit of L1DS data. The scouting OrbitCollection stores object information for all BXs within the orbit, enabling the study of bunch-to-bunch correlation in addition to the object
parameters. In 2024, the L1DS demonstrator produces two main data streams to fit within the allocated bandwidth of 200 MB/s of repacked scouting data.
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The scouting ZeroBias stream stores all BXs, making it of interest to examine occupancy per The scouting DiJet30 stream requires at least two jets per BX with transverse energy Et > 30
BX and object multiplicities. The objects' BX rate within an LHC orbit shows their distribution in GeV and pseudorapidity [n| < 1.2. It is of interest for low-energy di-jet resonance searches.
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S . _ o . [1] CMS Collaboration. (2020). The Phase-2 Upgrade of the CMS Level-1 Trigger. https://cds.cern.ch/record/2714892.
Multiplicity of muons (left), e/y (centre), T (right) in colliding bunch crossing only. [2] E. Meschi, The CMS Level-1 Trigger Data Scouting System for the HL-LHC Upgrade. Talk presented at ICHEP 2024.
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