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Run-2 trigger menu

New/upgraded functionalities in Run 3

« To fulfill the requirement for the rich physics program of ATLAS, events are selected by
~1500 trigger “chains” in parallel

» Trigger chains: defined by the L1 decisions followed by relevant HLT algorithm

« Trigger menu: the list of trigger chains used in the data taking, evolved depending on
the luminosity

Updated with multithreading
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« Custom-made hardware (latency 2.5 us)

« Coarse granularity selection with high-pt objects
High-level trigger (HLT):

« Software-based

* More sophisticated selection
Trigger-object level analysis (TLA) T
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/ Cost/rate estimation frameworks
» A special “enhanced bias” dataset collected by the OR of L1 items, which can be
New features introduced in Run 2 used to estimate the cost/rate for the given trigger menu using the real data[2]
(examples) « With this framework, optimized the menus in Run 2, including the ones
missinpg Ex triggers T e for different LHC bunch filling scenarios in 2017
% 450 . £ m) - 50 Gov (2019 S‘Ztg/‘;m_zm E * Menu optimization for Run 3 ongoing
 The rate did not linearly @ 400F " 5, (0> 10 CeV 2019 s=13Tev PR
- 4 E; 7 (cell) >50 GeV and 3
depend on the lumi. in 2015 T 8505 pume oo E Cost monitoring
- = ¢ ED* (coll > 65 Gev and £ E » To check CPU usage and data-flow over DAQ network
- Improved now after the S00E ep pu> 1oceovieorey 2 -
. . . — o ET*(cell) > 70 GeV and = 42 = g -
Optlmlzatlon Of plleup 2505 ET'™® (pufit) > 110 GeV (2018) g . g ) 6: g==s== TrigCaloClusterMaker_topo _ 3] 106{ s==g=== TrigCaloClusterMaker_topo _
. . . 200__ AA ] |_|>J 10 E === TrigFastTrackFinder_Electron_IDTrig |_|>J C L === TrigFastTrackFinder_Electron_IDTrig
mitigation technique [3] - S - C e oL,
1505— ..: WA - N 10°> "o.‘ - '*.._.'0.
100 p, S sy F . e, s=13TeV e =% Vs=13TeV
505t et 888888@@5% e WE TT. T, amas YRR ATLAS
051 M F'FWW&FWWW E S - Ce 108 -
0 10 20 5060 10°E ~ “. +
- =+ e - '* -
W 10 " o } ‘..ﬁ' BN
10;_....| ........ Lovv il 10;_ L
0O 50 100 150 200 250 300 350 400 450 500 0 200 400 600 80(_) 1000 1200
Topological triggers o Time Per Call [ms] Time Per Event [ms]
s Ty - Rate monitorin
S 50 v ATLAS — g
° I—1Top0 managed the 8 E Data 2018,\@=13 TeV E Rate prediction agrees well with the online rate!
topological cuts at L1 2 a0l - Run taken on Apr 22, 2018 ¥ 'gmg:e J?t ] £ of
. = B N o SIETE ingle Electron 3 = -
e.g. dilepton mass, AR, = F ] 8 Csingetar ] SR
. I a0l e Y e M?S;T;g Energy 3 = 60 U =-0.06 £0.05
Jet substructure, etc. i . g oh e TOREES 3 T sob g = 1.07 2003
» Reduced rate significantly, 20l . HLT: 25¢pr > 6 GeV = F A RN F (5=13 Tev
B ® LiTopo: 2x p! >6 GeV, m, E[2, 9] GeV,AR  €[0.2,1.5] = 4 — 12 Tay el 40— ATLAS
hile k . hiah effici - . ] o 10k Vs =13 TeV - n
wniie Kkeeping nign eticiency 10: . HLT: 2 p* > 6 GeV . g L = 9.3x10%3cm2s 1 3 a0k
I [ o v - 10°E BRRE
for the target signals [4] E i i s iss i il i T o
) PO T U U R R SRR 10° - -
2 3 4 5 6 7 8 9 = -
- 10— 'l'
My, [GeV] 1OEATLAS | N R e :+ .H;-u-l-'['l'-].,p-l:l.'l'-[.-l.{zl-. el b e
fsnoﬁ/xae?f‘i‘::li(::(fz;??ttriﬁgesrt;?\g::'g+X). 20 40 60 80 100 120 140 160 180 200 -8 -6 4 —2 0 2 = 4 6 /8
dimuontriggerv.s...1.l4rate L1 Threshold [GeV] ( Prediction’ On||ne)0

Takuya Nobe (ICEPP, the University of Tokyo)
on behalf of the ATLAS Collaboration @ ICEPP ATLAS

The Uni i f Tok:
Takuya.Nobe@cern.ch e SnVErSiyoffolye EXPERIMENT


mailto:Takuya.Nobe@cern.ch

P/

athenaMT for Run-3 HLT

ATLAS software framework (athena) will be

switched to multithreaded implementation

(athenaMT)

« 2 types of MT implementation:

1.Inter-event MT

* Multiple events in parallel
2.Intra-event MT

* Multiple algorithms for

an event in parallel

HLT software has been fully upgraded, to be

integrated into athenaMT framework

— That feature is retained
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athenaHLT managed the multi-processing in Run 2

From Run 3, each sub-process is multithreaded[6]

‘( 4) Triggering in ATLAS in Run 2 and Run 3

Runtime and Memory Scaling for G4Hive
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Less memory usage, although the processing time © 5 10 15
IS equivalent with multi-processing approach|[5]
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New features for Run 3
(examples)

New muon detectors integration
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* Inner coincidence can reduce the beam-induced fake muon background@endcap

 High efficiency for signals [7]
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Speed up of HLT track seeding w/the machine learning
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« Speed of HLT tracking is important especially for b,
tau and the trigger for the unconventional signatures

(e.g. long-lived particles)

« ML-based algorithm to select pairs of hits belonging to
the same track, using angular and pixel cluster width
— look-up table used in the trigger [10]
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