The ATLAS Trigger Menu design

ATLAS for higher luminosities in Run 2

EXPERIMENT

ATLAS utilizes a two-level trigger system in Run-2 to reduce the
bunch-crossing rate of 40 MHz to an average recording rate of about
1 kHz. Events are selected based on physics signatures such as
presence of energetic leptons, photons, jets or large missing energy.
Despite the limited time available for processing collision events, the
trigger system is able to exploit topological information as well as
multi-variate methods, for example for b-tagging or tau identification.
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L1 Topological trigger

- L1 Topo: new system commissioned in 2016, exploits topological information
In order to greatly reduce L1 rates with minimal impact on physics

- Can exploit angular separation (AR), di-object mass, transverse mass, etc.

- Example: di-muon trigger with additional AR, and myy, cut achieves a factor 4
rate reduction with only ~10% loss in efficiency selecting B-hadron candidates
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Trigger performance at high pileup

» The noise filters for Level-1 Calo were updated for an optimal performance at
peak luminosity. This update reduced the rate of L1 Et™iss and low-pr jet
triggers, with minimal impact on the trigger turn-on

- Inefficiency at high pile-up in isolated muon triggers, was reduced with tighter
|zol selection on tracks used for isolation, at the cost of increased HLT rate
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Number of reconstructed vertices

The ATLAS trigger menu specifies which triggers are used during
data taking and how much rate a given trigger is allocated. For
2018 data taking, the trigger selections and menus have been
improved to handle expected luminosities above 2x1034 cm-2s-1
and to ensure robustness in the presence of multiple interactions
per bunch crossing (“pileup”).
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\s= 13 TeV

L1 menu consists of 512 trigger o [T Trigger Toral Oufpu
. . . ~ ' — — —— —— ——— ™| ®Single MUON
items (single signatures and g 120: quLAs'Trigge'r oper;tion | :x‘;'zi.gﬂg’ﬁ“
: : - L L1 Group Rates (with overlaps) ®Multi EM
combinations) = " pp Data July 2016, Vs= 13 TeV oonge Tt
¢ Eg MU15, 2EM12, 4J15 E 100__ ._II\fIAi\sUsingTrans.Energy
Rates are controlled via prescale g ., Combies
sets, computed for fixed values = ;
of the instantaneous luminosity — ©°
As luminosity decreases 40
prescale sets get activated at o
predefined points to maximize
bandwidth given to different 07200 400 600 800 1000 1200 1400 1600
triggers Luminosity Block [~ 60s]
@ High Level Trigger Total Output
— L e LI N N B oOtherStream_s(f_uIIEB)_
HLT menu has ~2000 active T 8000E" ATLAS Trigger Operation |4 Ssec: Merna e €2
- 2 7000E- HLT Stream Rates , Digger Level Analysis (partial EB)
chains &U 70005 (with overlaps) :I\Eﬂz%ysﬂ F;tihcyssi(?jflf(féjgfg%)
Each chain can trigger either full  § 6000F- PP Data July 2016 :

Event Building [EB] or just partial 25000
sub-detector data to be recorded 5 4409
into different Streams -
Majority of chains record to Main

3000

. 2000
stream with full EB i
first, providing calibration data 7200 400 600 800 1000 1200 1400 1600
Delayed stream is reconstructed Luminosity Block [~ 60s]
with some delay, to ease N 2200 g T o T T “Sngothons
demands On prompt '6' E r_lgger peratlo oSilrjmglle IlEJI?aré?rons
. . © 2000 HLT Physics Group Rates ®Multi Elecirons
reconstruction computing & 1800 (with overlaps) oMol Jots
Trigger Level Analysis: high rate 1600 2P Data July 2016, 1s=13 Tev “Hikig ras. Enrey
" ] .g) otons
(3 kHz) of just the trigger data. ;= 1400 B Phyeis
Used in e.g. dijet resonance 5 1299 =Gammpes S
-9- i T 1000}
searches 300
Chains, primary and support, are 600} i
For 2018, prescale sefs are ~
defined up to L=2x1034 cm-2s- 07200 400 600 800 1000 1200 1400 1600

Luminosity Block [~ 60s]

Trigger menu at high luminosity

» During the 2018 run ATLAS intends to maintain the same pr thresholds for the

trigger menu as deployed in 2017

- Several improvements were introduced, both at L1 and HLT, to allow the main

physics chains to remain unprescaled up to higher luminosities
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All plots: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TriggerPublicResults
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