AS Hardware Track Trigger performance studies for HL-LHC
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EXPERTMENT

L1 TRACK EMULATION USING OFFLINE-REFIT TRACKS

Use high precision offline tracking algorithm to fit

its in 8 tracker (ITk) layers
Run 4, starting in 2027

3 scenarios considered:

e + Smear offline tracks impact parameters (do/z0)
[0y, = Offline tracking (all layers) + Add additional factor 2 to account for differences
Need flexbilty to accommodate rates/occupancy = TOR (outer pixel layers + strip layers)  between online and offline track reconstruction
higher than expected = Two level hardware trigger = Strip-only (worst case scenario: no  Apply 95% track reconstruction efficiency
pixel readout at LO rate) « Investigate algorithms that can be implemented

m in hardware with current/future technologies
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Increased acceptance of hadronic signatures can be
handled by impact parameter requirements at L1

LEVEL-1 TRACKING (L1 TRACK)

* Around LO Rols with reduced number of tracker layers
= Low resolution tracks with pr > 4 GeV'

+ Reduces front-end electronics readout rate by x 10

* Pixels readout developments since the TDR [1] will limit 200
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= What can be gained in acceptance/rejection from CAVEATS: o fake tracks emulation; + Di-muon triggers €

reading out the outer most pixel layers? using offline reconstructed objects - B-tagged jets (5}

Motivation: key benchmark channels such as HH—4b Motivation: lower lepton pr threshold is key to keeping/increasing

Trigger: 2 3 jets, pr > 65 GeV, [N < 3 + common vertex requirements acceptance in channels such as H= TT and SUSY models

= needs tracking Trigger: 2 2 muons, pr > 10 GeV, [N < 2.5 + common vertex requirement

= needs tracking

Signal: HH—4b )
Background: dijets Signal: Z—p
Background: dijets

+ Associate jets to tracks in cone

+ Associate muons to leading track
in cone

Scan over output of a BDT that
combines variables based on zo/do
separation and track multiplicity

Scan over distance along z of the
two tracks (Azg)

At96% Z-pp signal efficiency:
+ Factor ~4.5 (1) rejection for TDR (Strip-only) scenarios

At 85% HH-4b signal efficiency:
+ Factor ~10 (9) rejection for TDR (Strip-only) scenarios

Motivation: add explicit b-tagging on mul
channel HH—4b

Trigger: 2 1jet, pr > 40 GeV, In| < 2.5 + b-tagging
= needs tracking
Signal: b-jets from tt, background: light-flavor jets from tf

jet triggers for benchmark
Offline b-jet

taggers

« Low level tagger + Deep neural net

+ Based on track - Highly parallelizable

impact parameter + Uses jet kinematics

correlations + Exploits correlation
between tracks,

+ Simplified versions of offline b-jet taggers are used to demonstrate
rejection power with reduced number of layers for track fitting
+ No use of track hit content information as it is not simulated for L1Track
At 70% b-jet efficiency:

« For DIPS, factor ~4 (2.5) rejection for TDR (Strip-only) scenarios

» For TDR scenario, DIPS improves rejection by factor ~1.6 w.r.t. IP3D
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era

PAR/0033/2019 anc SREM/BD/A3435/2019 ond . Pastre, C. Antel, M. Testa ond . dEramo fo thei conributions.




