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ATLAS group (as the COVID-19 era continues)
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Overview of Group Activities

Involvement in current and future ATLAS detector and computing aspects:

* detector operation
— monitoring and calibration of current detector
* detector upgrade
— design and assembly of future ITk detector
* software and computing
— software development, Monte Carlo simulation, distributed computing

Leadership roles
In many areas

Expertise in wide range of physics object performance and high- quality data analyses

* physics object performance
— identification and calibration of jets, b-jets, electrons and photons

* data analysis
— from Standard Model precision measurements to
Beyond Standard Model searches
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New ATLAS physics results

The group is involved in many analyses, new public results in many the sectors:

Standard Model: Beyond the Standard Model:

« Extracting PDFs from V+jets data e Search for Dark Matter produced in the

e | Measurement of WW production Higgs + MET final state
with jets * Search for RPV SUSY with leptons and

o Higgs couplings interpretations many jets

« | Search for rare Higgs decays | Search for long-lived particles that stopped
H—lly in the detector material

o ttH(H->bb) « Combination of searches for invisible

Higgs

e Search for sbottom and dark matter pair
production with 2 b-jets
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Standard Model Sector
WW+jets
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Measurement of WW production with jets

Motivations: g

DESY

First jet-inclusive WW + 21 jets measurement

at the LHC

(only up to 1 jet considered in in previous q W
measurement)

First measurement of jet kinematics in

WW production 7

W+

The measurement can be combined with
complementary measurement without jets, to
improve the precision of the inclusive WW cross
section (anti-correlation of jet uncertainties)

Submitted to JHEP

Probe for BSM physics: anomalous arXiv:2103.10319

triple-gauge-boson couplings

Y

W

W+
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Measurement of WW production with jets

Top background dominant:

Selecting WW — e*u’ events e precise top background estimate with
o at qust one jet (30 GeV) data-driven method
e no b-jet (20 GeV) e two control regions with 1 b-jet and 2 b-jets

— measure number of {t events and b-tagging
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Measurement of WW production with jets

DESY

ATLAS
{s =13 TeV, 139 fb™
pp — e vpv |

Data
258 + 4 (stat) £ 25 (syst) fb

MATRIX 2.0 nNNLO
279 + 2 (PDF) + 18 (scale) fb

MATRIX 2.0 nNNLO ® NLO EW

278 + 2 (PDF) + 18 (scale) fb

Sherpa 2.2.2 (0-1j@NLO, 2-3j@LO)*

277 + 3 (PDF) + 44 (scale) fb

MG5_aMC + Pythia8 FxFx (0-1j@NLO)*

263 + 3 (PDF) + 16 (scale) b

Powheg MiNLO + Pythia8 (0-1j@NLO)*

254 + 3 (PDF) * 21 (scale) fb

* + Sherpa & OpenlLoops gg—WW

| | | | | | | | |

— Data
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[ ]Tot. Unc.
¢ Predictions
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]
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Integrated fiducial cross-section [fb]

o fid = 258 * 4 (stat.) £ 25 (syst.) fb
e Total uncertainty of 10%
e Measured fiducial differential cross

section in good agreement with
theoretical predictions

EFT models for anomalous coupling also
tested, result compatible with SM
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Measurement of WW production with jets
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Higgs Sector
Search for H—lly



Search for H—lly

DESY

First ATLAS search for Higgs boson decaying
to lly with m,, < 30 GeV

Extremely rare decay in the SM:

5% of H - yy BR — 0.01%

Probe for coupling modifications introduced by
possible extensions to the SM

In the future, this channel can be a probe for
CP-violation in the Higgs sector

Submitted to PLB
arXiv:2103.10322
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Search for H—lly

e Considering both eey (first time in Run-2) and pyy final states
e Leptons collimated at small m,,
e Collimated ee pair can end up in the same electromagnetic cluster

— Dedicated object reconstruction and calibration for merged ee

e Dedicated identification

e Dedicated energy calibration:
kinematic behaviour of merged ee in calorimeter resembles a
photon converting in the material, used for calibration

e Dedicated efficiency estimate

Event selection:
e 9 categories with different S/B:
o 3 channel for lepton selection
(MM, ee, merged electrons)
o 3 kinematic selection (VBF, high/low Higgs p-)

DESY
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reconstructed electrons
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Page 12



Search for H—lly

Weighted sum of all categories

30 ]
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Result: IS i
-% 20
e Observed significance: 3.2 ¢ (expected 2.1 0) = i
e Best-fit signal strength: 1.5 £ 0.5 times SM A 15;
e Cross-section times BR for m,, < 30 GeV: 10

8.7+2'8_2 , b . ATLAS

5L Vs=13TeV, 1391t .
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First evidence for the decay of the Higgs boson
into a pair of leptons and a photon
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Beyond Standard Model
Long lived stopped particles



Submitted to JHEP

Search for long lived stopped particles arXiv:2104.03050
X1
e Supersymmetry model, considering long lived particles (LLP): ' Riag L .
long lived gluino due to squark large mass § :%
o |
N
e LLP produced in pp collision, binds with SM quarks and gluons 5 |
T
—» form R-hadron T
e LLP can stop inside the detector before decaying 'R Y q
. . . had
e Unconventional signature: search for jets in events without collisions 20
1

e Challenging due to the non-standard final state: specialised techniques for
analysis strategy and background estimate

DO O
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Search for long lived stopped particles

Backgrounds:

e cosmic rays, inducing energetic jets
o cosmics-enriched control regions to extract jet pT
template
e beam-induced background (BIB)
o beam protons interacting with upstream collimators,
residual gas or the beam pipe itself
o jet pT template is derived from BIB sample

Signal regions

e events with jet pT > 150 GeV
e shape fit of leading jet pT

Data in agreement with background prediction

DESY
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Search for long lived stopped particles

Result
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Conclusion



Summary

ATLAS DESY group continues to play an important role in ATLAS detector operation,
ITk project, computing, simulation, measurements and searches for new phenomena

New public results in many sectors, Standard Model and beyond

 Three ATLAS highlights presented today:
« measurement of WW + jets

« search for H—lly

«  BSM physics with long lived stopped particles
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AT LAS Run: 339387
E D ER M E T 2071029 054743 ces

H—lly events

Many more data
analyses ongoing, stay
tuned for new results!




