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Introduction

ATLAS collected 139 fb! pp data for physics
analyses in run-2 (2015-2018)

A large number of analyses are analyzing this
data for precision measurements and BSM
searches

Relatively recent analyses with
hadronic/leptonic final states covered here
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Vector-like Quark: B—bH(bb)

ATLAS-CONF-2021-018

b
forward
Jets
Search for -V charged VLB quark > T 21| C
1 1 g ?TLAssT }\D/rtilgg?bary * gmabH 1.2TeV, x=0.3 ]
8 13 Te ! - 2TeV, k=0.
decaying to H + b with H — bb 2 gLt Sl
. . c E n : ackgroun 3
All hadronic final state: reconstructed I it Z/uncertainty ] ol D B
Higgs Candidate (HC) based on large-R ] No vEs  busged
jet pT, mass, and associated b-tagged 1 | Smalie
. i [ so—ATLAS Prellmlnary + 5 0 forward jots -
track jets R L Do
) _E % EH2T25 Dataset — Reweighting function ]
Fitted on reconstructed VLB mass: mB = E - B o Novimssetsmatje E
m(HC + Jet) with dR(Jet, HC) > 2.5 ‘ 1_ ‘ 11‘//7//;//5///7 E
Data driven estimation for QCD multijet § 12&:2/}(/% /+ Y W :
. T F 7 7 ’ 7 /’::, ; . ]
background using ABCD method = ot o [ i
0577000 1200 1400 1600 1800 2000 2200 o M{
— mg [GeV] s 1 ! T‘\*—T-
NA - NB X (NC/ ND) 0.5(;//160 200 300 400 500 .
VLBp [GeV]


http://cdsweb.cern.ch/record/2760012/files/ATLAS-CONF-2021-018.pdf

Vector-like Quark: B—bH(bb)
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Multi b-jet Resonance Search

ATLAS-CONF-2021-019

Search for resonances decaying
to a pair of b jets: fully hadronic
final state

Dedicated tri-jet trigger with
asymmetric thresholds - data
cannot be modelled by usual
empirical functional forms
Background estimation based on
functional decomposition with
exponential basis functions

Z’ mass excluded up to 1.45 TeV
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http://cdsweb.cern.ch/record/2760013/files/ATLAS-CONF-2021-019.pdf

LFV: Z—1 + e/p

arxiv:2010.02566

Single lepton (e/y) final state with hadronic
T candidate

Reconstructed 1 from 1 or 3 matched jet
tracks (1 prong / 3 prong taus)

Multiple neural networks trained to classify
signal against W+jets, Z—1t, and Z—ll
Combined NN output is determined by a
weighted mean squared value of the NN
outputs

Limits on LFV BRs supercede the previous
bounds from LEP
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https://arxiv.org/pdf/2010.02566

Type lll Seesaw Heavy Leptons

arXiv:2008.07949

Di-lepton (e/p) + inclusive di-jet
final state

Opposite sign and same sign
signatures

Control, validation, and signal
regions defined according to the
OS/SS category along with the
lepton flavor combination
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https://link.springer.com/article/10.1140/epjc/s10052-021-08929-9

Data / Pred.

Type lll Seesaw Heavy Leptons

Data-driven estimation of misidentified leptons and fake
Binned likelihood fitting of H (scalar sum of jet and
lepton p;) + MET

Excludes masses up to ~800 GeV for doublet masses

—
o
w

L B B B B L L L B L LB
ATLAS ---- Expected 95% CL limit
Vs =13 TeV, 139 fb™ Expected limit + 16
Expected limit = 20
— Observed 95% CL limit
— Type-lll seesaw
BN’, L* > e, p,17)=1/3

1) T T
ATLAS ¢ Data t
Vs=13TeV, 139 fo'' btk Total SM [ Diboson
[ Mis-ID lep.
Other

T TTTTTT

...
~.
S,
.o

10

..

Total cross-section [fb]
2
|

T III\[IIl

-

ol b b b b by 1t
500 600 700 800 900 1000 1100 1200
m(N,L%) [GeV]

N
o_II|

cCoaaa
Do s

Top CR Diboson CR ; VR Signal regions



Non-resonant Dilepton Search

arxiv:2006.12946

Model-independent non-resonant search
with control and signal regions defined
based on interference pattern according to
Contact Interactions (Cl) model
Background fitted against a smoothly
falling functional form in CR and
extrapolated in the SR

Limits interpreted in terms of
compositeness energyscale (/) for all
combinations of dilepton chirality structure
and interference type
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https://arxiv.org/pdf/2006.12946

Three and Four Lepton Final States

ATLAS-CONF-2021-011
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http://cdsweb.cern.ch/record/2759285/files/ATLAS-CONF-2021-011.pdf

Summary

Recent ATLAS results setting strong constraints on model-specific and
model-independent BSM searches

ATLAS continues work on BSM searches with the Run 2 dataset. More results are in the
pipeline

Additional ATLAS results presented in dedicated LQ, Higgs pair production talks
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https://arxiv.org/pdf/2010.02566

Three and Four Lepton Final States

Link to Results

Mass Range  Nos (exp.) Nos (obs.) ois [fb] (exp.) o yis[fb] (obs.) Mass Range Nos (exp.) Nos (obs.) ovis [fb] (exp.) ois[fb] (obs.)
3¢, On-Z, E'T“iss < 50 GeV 3¢, Off-Z, Egiss > 50 GeV
<200 GeV 96 *+38 90 0.69 +9-27 0.65 <200 GeV 104 33 96 VR 0.69
200-400 GeV 77 39 61 0.55:022 0.44 200-400 GeV 96 *3¢ 109 0.69:*)20 0.79
400-600 GevV 25 *10 21 0.18 +0.08 0.15 400-600 GeV 34 +13 35 0.24. 3040 0.25
>600 GeV 14 *8 7 QAo 5 0.05 >600 GeV 21 % 14 0,15 308 0.10
3¢,0n-Z, E;’iss > 50 GeV 4¢, On-Z, E;ﬂss < 50 GeV
<200 GeV 406 +144 284 29*19 2.0 <400 GeV 2y 45 0.23 1008 0.32
200-400 GeV 311 +1® 251 22508 1.8 >400 GeV 144 16 0.10 %303 0.11
400-600 GeV 61 i%% 52. 0.44 ig%g 0.37 4[, On-Z, Emiss > 50 GeV
>600 GeV 27+ 16 0. 79-#2.08 0.11 = T pro:
— <400 GeV 20 #8 35 0.14 006 0.25
3¢, Oft-Z, E;™ < 50 GeV >400 GeV 14 +6 15 0.10 +0-04 0.11
<200 GeV 72 22 69 0524321 0.50 4¢, Off-Z
200-400 GeV 60 *34 67 048302 0.48 200 Gov P 3 000 00 00
400-600 GeV 25 +10 12 0.18 +3-97 0.08 < % e 00 :
600 GeV 15+7 it 0.1 03 64 >400 GeV 9+ 6 01065 -0 0.044
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http://cdsweb.cern.ch/record/2759285/files/ATLAS-CONF-2021-011.pdf

