(S Sommaen e ATLAS

EXPERIMENT

tau jet

Trigger Optimization studies at the ATLAS
search for hh - bbt~ 1" channel

Athul Dev Sudhakar Ponnu

Supervised by

Stan Lai

13-Nov-23



GEORG-AUGUST-UNIVERSITAT
GOTTINGEN 73557 o

The Higgs Boson

® A Spin 0 scalar particle in the Standard Model|,
theorized in the 1960s

® Observed in 2012 at the Large Hadron Collider
® Responsible for generating the mass of

fundamental particles without local gauge
symmetry violation
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Why Di Higgs ?

Vsm(®) = —u(d*d) + A\(d*d)?
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Di Higgs at LHC
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Ww 4.6%
TT 7.3% 2.7% 0.39%
ZZ 3.1% 1.1% 0.33% 0.069%
YY 0.26% 0.10%

bbtt : Moderate Background and Branching fraction
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Managing The Data Avalanche

30>T[MHz]>40 T<100kHz

~1.7 GB/s

Focus on bbtj, 4774 triggers for this analysis
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Sifting Di HiggS With HLTL1Topo
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Room for improvement?
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Efficiency Emulation

se sample of the signal events (Signal events contain on o simulation of the SICS
® Use MC ple of the signal ts (Signal t t ly the MC lat f the phy
process of concern, in this case hh = bbbt 44T} ,4)

® Make a reasonable selection of the signal events

w Selection _( w HLT ‘(
J criteria k J criteria k

® Emulate the HLT triggers

HLTpqss events

® See what fraction of selection events pass the emulated triggers. € = :
Selectionygss events
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Rates Emulation

Using Random
Trigger
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Use Enhanced Bias Sample
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Rates Emulation

Standard | Selection HLT
Trigger in menu Events Emulation

v

® Emulate chains tighter than the standard trigger in the menu
® We know the rates of the Standard trigger chain from weekly reprocessing

® Use the standard rate and events passed by the standard chain to scale the events of the
emulated chain

Ratestd

Rateemy = N X Nemu
std
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Efficiency vs Rates — L1Topo

® Intersection point: Default
® pr—lead = 30GeV
® pr—subl = 20GeV
® Medium RNN 1 p Working Point = 0.03
® Medium RNN multi-p Working Point = 0.105

® Emulation:
® pr—lead = [30,40] steps of 2GeV
® pr —subl = [20,22] steps of 1GeV
® mRNN Tp WP = [0.01,0.05] steps of 0.01
® mRNN mp WP=[0.085, 0.125] steps of 0.01
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Efficiency vs Rates — 4J12
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Efficiency vs Rates — b+
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Recurrent Neural Network
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RNN Regions
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L1TOpO - Fix pt1 to 20 GeV
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