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EXPERIMENT

ATLAS Trigger System ATLAS

Trigger
» 1.7 billion proton-proton collisions per second
»With a combined data volume of more than 60 million megabytes per second

» Equivalent to 5400 simultaneous streams of 4K video

»Level 1 (L1) Trigger » High Level Trigger (HLT)
= First level of triggers: hardware- = Post analyses of L1 selected
based events
=Takes decision within 2.5 us = Reduce events to 1kHz
=Responsible for reducing the initial = Takes decision within 200 pus

40 MHz rate to less than 75 kHz
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My Project ATLAS

» Evaluating 1I13tau channel efficiencies for di-Higgs boson events in the 113tau
channel

» Detection of Higgs boson pairs

»Why this channel?

»0ne light lepton (electron, muon) and three hadronically decaying tau leptons
(1231): a channel where the conventional signal-to-background ratio remains
low due to complex decay patterns and overlapping signatures.

»Based on Common Analysis Framework (CAF)
»ROOT-based framework

» nTuple analysis with bindings to C++
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Type of Triggers in my Project ATLAS

STT: Single Tau Trigger

DTT: Di-tau Trigger

SLTT: Single Lepton Tau Trigger
SLT: Single Lepton Trigger
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Combined Efficiencies for all Leading Triggers ATLAS

S 0.95 4 %*{Hk%w
. e t
0.9 | ;” v
v -

e
: ﬁ.

0.8
- pass DTT
© pass SLTT
0.75 pass SLT

0 50 100 150 200 250 300 350

Leading tau transverse momentum pT1 [GeV]

6 August, 2025 ZAREEN TAHSIN ANJUM



Combined Efficiencies for all sub-leading Triggers  ¥21502
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Combined Efficiencies for Sub-sub Leading Triggers $atLAs
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Combined Efficiencies for all Leading Leptons ~ ¥&%iz
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Combined Efficiencies for all Triggers ATLAS

EXPERIMENT
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Conclusions ATLAS

» Detailed Study of Trigger Efficiency completed for di leptons in the 113tau
channel

»These triggers are considered: STT, SLTT, DTT, SLT, DLT
»Highest trigger efficiencies for STT and DTT

»Combined trigger efficiency: 99.8%
» Uncertainty: 0.1% (statistical)
Next:

»Inclusion of trigger efficiency into analysis of the 113tau channel for the
determination of the di-Higgs boson sensitivity
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Thank you for your attention!




Supplement
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Trigger Definitions ATLAS

Single Tau Triggers (STT):

»mcA_HLT taule0 _mediuml_tracktwo
»Run 2/MC: Single tau with pT > 160 GeV, medium ID, track multiplicity = 1 or 3
(tracktwo).

»mcA_HLT taul25 mediuml_tracktwo
»Run 2/MC: Single tau with pT > 125 GeV, medium ID, track multiplicity = 1 or 3
(tracktwo).
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Trigger Definitions ATLAS

DiTau Triggers (DTT)

»mcA_HLT_tau35_medium1_tracktwo_tau25_medium1_tracktwo
»Run 2/MC: Two taus with pT > 35 and 25 GeV, both medium ID with track multiplicity = 1 or 3
(tracktwo).

»mcA_HLT _tau35_loosel_tracktwo_tau25 loosel_tracktwo
»Run 2/MC: Two taus with pT > 35 and 25 GeV; both loose ID, track multiplicity = 1 or 3.

»mcA_HLT _tau35_mediuml_tracktwo_tau25 mediuml_tracktwo L1TAU20IM_2TAU12IM
»Run 2/MC: Two taus with pT > 35 and 25 GeV; seeded by L1 with one TAU20 (isolated) and two TAU12
(isolated).

»mcA_HLT_tau80_mediuml_TAU60_tau50 mediuml L1TAU12
»Run 2/MC: One tau with pT > 80 GeV (medium ID), one with pT > 50 GeV (medium ID); L1 seed TAU12.

» mcA_HLT_tau80_medium1_tracktwo_L1TAU60
»Run 2/MC: Single tau with pT > 80 GeV, medium ID, track multiplicity = 1 or 3; seeded by L1 TAUGO.
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Trigger Definitions ATLAS

Single Lepton and Tau Triggers (SLTT)

» mcA_HLT_el7_lhmedium_nod0_ivarloose_tau25_medium1_tracktwo

» Run 2/MC: Electron with pT > 17 GeV (medium ID, no dO cut, loose isolation) + tau with pT
> 25 GeV (medium ID, tracktwo).

» mcA_HLT_el7_lhmedium_nod0_tau25_medium1_tracktwo

» Run 2/MC: Electron with pT > 17 GeV (medium ID, no dO cut, no isolation) + tau with pT >
25 GeV (medium ID, tracktwo).

» mcA_HLT_mul4d_ivarloose_tau25_medium1_tracktwo

» Run 2/MC: Muon with pT > 14 GeV (loose isolation) + tau with pT > 25 GeV (medium ID,
tracktwo).

» mcA_HLT_muld_tau25_mediuml_tracktwo

» Run 2/MC: Muon with pT > 14 GeV (no isolation) + tau with pT > 25 GeV (medium ID,
tracktwo).
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Trigger Definitions gl

Single Lepton Triggers (Electron)

»HLT_e26_lhtight_nod0_ivarloose

» Run 2: Tight electron identification with pT > 26 GeV. No dO cut, loose
isolation.

»HLT_e60_Ihmedium_nod0
» Higher threshold (60 GeV), medium ID, no dO cut.

»HLT_el140 lhloose_nod0

» Very high-pT electron (140 GeV), loose ID. Often unprescaled, used for
high-pT regions.
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Trigger Definitions LA

Single Lepton Trigger (Muon)

»HLT_mu20_iloose_L1MU15
» Run 2: pT > 20 GeV, loose isolation, used often in early selections.

»HLT_mu26_ivarmedium
» Medium ID muon, isolation variable applied, pT > 26 GeV.

»HLT_mub50
» High-pT (50 GeV) muon, often unprescaled. No isolation.

»HLT_mu60_0Oetal05 msonly
» Specialized trigger for MS-only muons with |n| < 1.05 and pT > 60 GeV.
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