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Overview

What has the Cambridge ATLAS group been up to?
A few highlights in...

— Supersymmetry searches

- Higgs boson pair production
- Tau g-2

— Trigger developments

— ATLAS software

Not exhaustive! Other speakers will show you more.
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SUSY: Stau search it

Look for final states with taus and invisible particles

ML methods used to substantially improve sensitivity over previous results

Closed the gap between LEP and LHC sensitivity

First-time sensitivity to right-handed staus
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-029/

SUSY: EW combination S, Do e

12 different searches for electroweakino production statistically combined

Extend sensitivity to higher sparticle masses and smaller mass splittings than before
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See also the pMSSM scan in Sarah’s talk
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-046/

Bill

Di-Higgs: Resonant 131115056 (ubmied o PR

Look for new particles decaying into Higgs pairs across several channels
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Non-resonant result (to probe Higgs self-coupling etc.) in bbbb channel out earlier this year
- See Phys. Rev. D 108 (2023) 052003
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https://arxiv.org/abs/2311.15956
https://link.aps.org/doi/10.1103/PhysRevD.108.052003

Jesse

Phys. Rev. Lett. 131 (2023) 151802

First LHC measurement of tau g-2 now published in PRL

— Use photon-photon scattering in ultraperipheral Pb-Pb collisions

— Includes first observation of yy—Tt scattering
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.151802

Hardware-level trigger Gareth & Ed

Major Run 3 upgrade to hardware-level electron/photon
triggers now commissioned
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ATLAS Software Bill & Sarah, Johr

A method for efficiently encoding all information needed for fully
generic MET reconstruction (implemented in central ATLAS

reconstruction software) Factor of ~2 speed-up in ATLAS simulation
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A flexible and efficient approach for missing transverse momentum reconstruction = _
William Balunas, Donatella Cavalli, Teng Jian Khoo, Matthew Klein, Peter Loch, Federica Piazza, Caterina Pizio, Silvia Resconi, Douglas Schaefer, Russell Smith, Sarah Williams L i
Missing transverse momentum is a crucial observable for physics at hadron colliders, being the only constraint on the kinematics of “invisible" objects such as neutrinos and hypothetical dark matter 40 j i
particles. Computing missing transverse momentum at the highest possible precision, particularly in experiments at the energy frontier, can be a challenging procedure due to ambiguities in the distribution [ |
of energy and momentum between many reconstructed particle candidates. This paper describes a novel solution for efficiently encoding information required for the computation of missing transverse L i
momentum given arbitrary selection criteria for the constituent reconstructed objects. Pileup suppression using information from both the calorimeter and the inner detector is an integral component of the 20— —
reconstruction procedure. Energy cali ion and { iati are naturally supported. Following this strategy, the ATLAS Collaboration has been able to optimise the use of missing transverse - -
momentum in diverse analyses throughout Runs 2 and 3 of the Large Hadron Collider and for future analyses. - —
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https://arxiv.org/abs/2308.15290

Cambridge leadership in ATLAS

Many group members serving in roles of responsibility...

— Tina as SUSY Strong & Summaries subgroup convener

— Sarah as Statistics Committee chair and ATLAS UK Physics Coordinator

- Bill as Physics Validation Coordinator and ATLAS UK Combined Performance convener

* Until it was concluded earlier this year, also as Run 3 Di-Higgs Forum coordinator
- Jesse as SM Soft QCD subgroup convener and LHC Forward Physics Working Group convener

- John as Software Coordinator
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mention ANUBIS, hardware, & upgrade work...
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