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Motivation — the Phase-| upgrade

Run-2 {(u) = 30 Phase-I| Run-3 (u) = 50
e 2015-2018 upgrade e 2022 - 2025

Increased avererage Luminosity
- Increased average Pile-up

—>Upgrades to the L1 Trigger System
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The L1
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Global Feature Extractor

Jet Feature Extractor (jJFEX) (eFEX)

* Jets, ). Er, E"”SS  Large-R jets, E’T""SS, Y. Er

* 6 modules * 1 module covering the entire
* 4in the barrelregion [n| < 1.6 detector

* 2 endcap/forward 1.6 < 7| < 4.9 | « 3 FPGAS

* 2 central region |77| <25
* 1 forward

. 0.1 b $. 4 - - e
Al ) -
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Legacy vs. Phase-|

Logaoy . Phasel

Input granularity (n X ¢@): Input granularity (n X ¢):
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Legacy vs. Phase-|

Logaoy . Phasel

calibration on event-level calibration on jet-level in JFEX
Legacy jet algorithm Phase-l jet algorithms
e (0.8 X 0.8jetelements * JFEX:Round R < 0.4 jets
e gFEX: 0.6 X 0.6 glowers
Window 0.8 x 0.8 0.1y B JE Energy Ring
B N (0.2<R<0.4)
:l ; sl AP : \\\ Central Seed (R < 0.2)
| | ° R=0i!4 >: Central Trigger Tower
& \\‘ \‘-.._’ ’ ,,'
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Jet trigger performance

Trigger
efficiency

Trigger
performance
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Efficiencies — Strategy

Tag-and- method

* Select atag object which has triggered
the event

* Usethe remaining objects for a
clean efficiency calculation
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Efficiencies — Strategy

Tag-and-probe method

 Selectatag object which has triggered

the event

* Usetheremaining probe objects for a

clean efficiency calculation

Tag:
Z boson /2 leadinge* /e~

Obtained using Z event
selection
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Efficiencies — Strategy

Tag-and-probe method

 Selectatag object which has triggered

the event

* Usetheremaining probe objects for a

clean efficiency calculation

Tag: g
Z boson /2 leadinge* /e~

Obtained using Z event
selection

18.7.24

Probe:

Jets from higher order processes

Probe jets after
event selection

TOB / offline jet matching

‘ Matched TOBs

ATLAS-Heidelberg Meeting Trifels

Efficiency calculation

Comparing TOBs and offline jets
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Efficiencies — TOB / offline jet matching

* For each offline jet:

- Select TOB closest to offline jet in AR = /A2 + A¢h2
* If AR < 0.4, TOB and offline jet are matched
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Integrated rate calculation

Number of triggered events

LHC bunch
crossing rate

during a run
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efficiency
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Trigger
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Integrated
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Conclusion

* Phase-l is well equipped to deal with increased average
luminosity and pile-up in Run-3
* JFEX Improved performance compared to legacy

* sgFEX worse performance for small-R jets (which it was not ultimately
designed for)

* Phase-| introduces many promising changes while not only
maintaining a jet performance similar to the Legacy system, but
Improving the trigger rate
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Image Sources

[1] https://atlas-
runguery.cern.ch/data/arg_240617//arq_240617131852momc/popu

pContent_olclumi_363738.html

[2] https://atlas-
runguery.cern.ch/data/arg_240617/arq_240617132134pjba/popup

Content_olclumi _456729.html

The remaining images are taken from my Bachelors Thesis
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Legacy vs. Phase-|

Legacy and Phase-Il noise cuts:
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Efficiency Framework
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Efficiency Framework
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Efficiency Framework

c®
18H -
16f -
14 | e =
120 =
10 =

Jet Jet ) E
cleaning calibration :

Number of events
Number of events

o N Ao
I B
T T

\

& 9000 .
= H 3
o 8000 H =

w

£

Q

=
o H = o i
5 7000 — Data = 5 8000 ] — Data

5

0

£

3

=

Electron Overlap S ool ]
calibration removal o :

3000
2000
1000}

18.7.24 ATLAS-Heidelberg Meeting Trifels 30



Efficiency Framework
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Efficiencies — Event Selection

Beam-induced-background (BiB) from
muons > fake jets

‘
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Efficiencies — Event Selection

Bias from events triggered by jet
triggers

‘ Electron trigger cut
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Efficiencies — Event Selection

* Primary vertex

. < Inl <247
Properties of electrons from Z decay WY Electron object-level cuts e |dg sigl <5
* Isolation
« pr > 20GeV

18.7.24 ATLAS-Heidelberg Meeting Trifels 34



Efficiencies — Event Selection

Well known Z mass

Z mass cut:
l 76.2 GeV <M <106.2 GeV
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Efficiencies — Event Selection

Opposite charge of final state
electrons

-
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efficiency
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Performance evaluation

Single-jet triggers Multi-jet triggers
L1_J50 382+ 1.5 L1_3J50 0.63 4+ 0.20
L1_jJ90 31.8+ 14 L1_3jJ90 0.69 + 0.21
L1_gJ50 37.6 + 1.5 L1_4J50 0.06 + 0.06
L1_J100 291+ 0.4 L1_4jJ90 0.13 + 0.09
L1_jJ160 25104
L1_gJ100 291+ 0.4
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