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A@As Outline

* Brief Introduction and Motivation

* Hunting for New Mediators@LHC :
» Decaying to jets
» Decaying to leptons
(selected recent Run Il results will be shown):

« Summary - Outlook
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A@s Introduction : SM is incomplete

— Hierarchy Problem : Why is Mp/Mgy,~107°

17/«
SM
— Unification of Gauge couplings : Why are \ .
gauge couplings so different, are they unified :
at a higher scale? Are there more forces in
nature?
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— Origin of generations : Why do quarks and
leptons come in three generations? Are they
elementary particles?

— Gravity : SM describes three of the four
fundamental interactions at the quantum level

(microscopically) but gravity is only treated
classically.

— Dark matter : What is 256% of the Universe
made off, and how does it interact with ordinary
matter?

— Neutrino masses : What is the origin of
neutrino masses?

— CP Violation : What is the origin?
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New NMediators
from a variety of BSM Models

Grand Unified Theories _ o ] ]
Vector-like quarks in Little/Composite Higgs

Models to solve the Hierarchy Problem

Forces

i

electnic
Aty

Q;t UV-bound. AdS; IR-bound.
=, | Gravi
é: IV | +sM ga[:ag\gtl))losons HIGGS
SU(3) x SU(2) x U(I)
+ SM fermions
Mp-scales TeV-scales
Extended gauge group models / /
SU(3) x SU(2) x U_(1)
w—qq ,Z— qq (1) Dark Matter Mediators
Sy— Leptophilic or leptophobic
5 26_2 kR |y| q X (vnlDM) q l

X (mpm) q 1

Randall-Sundrum Graviton G 9
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New NMediators
from a variety of BSM Models

Quark Compositeness Scalar diquarks in
q 9 renormalizable BSM theories
w - A/
>> Dijet Mass << A
7 U\
q q

Excited quarks qg = q* = qg

Left-Right extensions of the SM
explaining the smallness of v masses

N /
§ K $0(12) Sm

A

/'l"/ S E6 GUT models contain
‘ Scalar diquarks qq— D— qq

8
~ g

- < <l A W—1
Ll ) - )

SU(3)c x SU(2), x SU(2)g x U(1)g.L.
Doubly charged Higgs H "/~ 171~
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& ATLAS and CMS Experiments

EXPERIMENT

I ﬁectromagnetic Calorimeter (-ECAL)

Return Yoke

Inner vacuum Tube

Tracker LAr hadronic end-cap and

forward calorimeters

Superconducting Pixel detector

Magnet

Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker

2 O T Semiconductor tracker
L ]

Pixels,Si strips & Straw tubes

Hadronic Calorimeter (HCAL) Muon Chambers

3.8T

E?p(ﬁl)?pf 1.5-104p-(GeV)P0.005 o(pr)fpr~ 3.8:10%pr(GeV)®0.015
Electromagnetic Calorimeter Electromagnetic Calorimeter

O(E)/E = 2.9%NE(GeV) @ 0.5%@0.13GeV/E  O(EJE = 10%/E(GeV)P0.7%B0.2GeV/E
Hadronic Calorimeter Hadronic Calorimeter

o(E)/E = 120%/NE(GeV) & 6.9% o(E)/E = 60-100%/VE(GeV) @ 3%

Muons Muons

o(pt)/pr= 1% for low pT muons o(p1)/pr <10 % up to 1 TeV muons

o(pt)/pt= 5% for 1 TeV muons
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The LHC Accelerator

CMS Integrated Luminosity Delivered, pp

Data included from 2010-03-30 11:22 to 2018-10-26 08:23 UTC
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LHC Accelerator had so far a superb performance.

Expecting the same in Run |l
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Mediators Decaying to Leptons
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ATLAS EXOT-2022-010

 Main Experimental Signature :
> 22 leptons (2LSS,3L,4L) satisfying quality  Final State
selection criteria. 2LSS, 3L and 4L ,+
> Control (CR), Validation (VR), Signal regions (SR) ¢ '
defined. CR, VR and SRs determined using the o
invariant mass of the two same-charge leptons L HTT a
with the highest pT . 2/ -
 Main backgrounds: 7 H -
» SM Diboson production estimated from q ‘<
simulation, and events with fake leptons coming V—
mostly from V+jets/gamma production estimated
from data. Uncertainties
 Signal Model: Bk MY R N
> Left-right symmetric (LRS) § ¥~ @™ R s ] S
models based on z°* | 3
SU(2), X SU2)r X U(1)p-1 : : R A T | 3
symmetry, where doubly | — T I I =
charged Higgs bosons & o .| [ i i
composes  the  SU(2).x "5 65 oF o o 8 oF ¢ (8 o ¥ 0¥ ¢F

gauge boson triplet.

Control regions
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T Results and Interpretations

ATLAS EXOT-2022-010

« Maximum likelihood fit in the dilepton mass performed in the three SRs
» Signal (simulation) and background (simulation and data-driven) templates
utilized, and systematics encoded as nuisance parameters.
> Profile likelihood ratio is the test statistic for limit estimation.

. a LBLELEL BLELELELE B ELEL BLELELEL BLELELELE BLELELELE BUELELELE BLELELELE BUELELEL
Event Yields = {QLATLAS Preliminary — combined stat. only _|
" . . . . . . . . . . . . g E{s=13TeV. 139 fp' ----two-lepton - three-leptong
= ATLAS Preliminary | + Daa L Drellyan | | = A \\ four-lepton - - 36.1 fb -
5 10t fs=13TeV, 18915 | 4ty Total SM FNP : 8 t freq !
1 i .| Diboson ! ) S —
103 Other ! (}) -------------- Serrecrsccnrnae cesmcany)
2 L a3 1t Doubly charged Higgs =
Loy | T o , ==olpp - H"H)
10 | T © L. o(pp = H." Hp)
1 | 8 1 T
5 — 107" . 3
P 14_ ....... T T PP PP P PP PP PP PETPETPYPR / ., C :
@ 1.2f e 0T g ST 79 f ) /% ’:\ =]
?g 618_ & pre-fit ratio ‘ ‘ 1»// - =
g 0.6[—| ¢ post-fit ratio i i , : i i X ‘ * i i L S
¢ o¢ ¥ \f\g & \x;%ﬁ\x 21 v \;/\;/ & @fi& o€ v \)f/\g/ & %Q@ ) T T P P PR PR N .
Control regions Validation regions Signal regions 400 500 600 700 800 900 1000 1 100 1200 1300

m(H™) [GeV]
 Reach extended by 300 GeV with respect to the previous results:
> Lepton flavour violation (LFV) decays allowed connecting high energy
searches at LHC with low energy neutrinoless double beta decay ones.
» The search is broad and the results can be interpreted in several BSM

scenarios.
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A@ Dilepton Search for LFV Z’
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« Main Experimental Signature : CMS-EXO-2019-014
> 21 prompt, isolated light lepton (electron or muon) Final State
and 21 prompt, isolated 7, . Gu /
« Main backgrounds: 7

> ttbar, diboson, Z, Wy. Estimated from simulation
and with data-driven methods for the multijet and
W+jets ones. Gu ¢

« Signal Model:

» Addition of an extra U(1) gauge symmetry provides a massive Z’ with LFV
eM, et, and pt final states.

Observable
Vié __ ,.VIS Vvis miss
X" = Pr <pT + pT,coll)
Meon = mvis/ x¥1s
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Results and Interpretations

- Bayesian binned-likelihood utilized, with a uniform positive prior probability
density for the signal cross section. Nuisance parameters modeled via log-
normal distributions for normalization and via “template morphing” for shape.
A Markov Chain MC method is used for the integration.

10°

102

Events / GeV

1072

CMS-EXO-19-014

Data/Pred.
O 4N W

138 fb” (13 TeV)
e

; —_— :
- -+ Data —
_CMS [IMisID T [ Single t LFVZ'1.6 TeV _|
[ ut Bt z—-n e QBH1.6TeV ]|
— [ ]Diboson M Uncertainty ----- RPV1.6TeV ]
L

(— T

1500 2000 2500 3000
m,. [GeV]

500 1000

138 fb™ (13 TeV)

3105 % T T I T 1 T T T T T T I T T T T I T T T T I T T T T
© [ CMS —— LFVZ'(B=0.1)
R 10k '
x E Z—=ur 95% CL upper limits =
B 3l Observed i
10 EE ---- Median expected E;
L 68% expected .
107 95% expected 3§
10} -
| :
10“_5 3
10_2 i 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 _I'
1000 2000 3000 4000 5000 6000
m,, (GeV)

« These are the first results of a high-mass lepton flavor violation search
using the full Run |l dataset. All results of this search are currently the most
stringent limits from any collider experiment.

12
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Mediators Decaying to Jets
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£ Di-b-jet Search

« Data-sets :PHYSICAL REVIEW D 105, 012001 (2022)Final State

> New trijet trigger deployed in 2017, g%/ b

extending search by 100 GeV. y . b
« Main Experimental Signature : bwvvv\<
> Four-jet final state, the two leading | :
jets are b-tagged and either the third 93999’99‘\'\ ;
or the fourth one as well to reduce Signal Shapes
QCD backgrounds. T S
3 Deep ANN used for b-tagglng % ATLAS Simulation Vs =13 TeV
improving performance at high pT. £ * s
- Main backgrounds: RPN o2 O, - 1.6 TeV)
> QCD estimated in a data-driven . B2 BB (M, =25 TV
way using functional decomposition il : ]
with truncated series. i _
- Signal Model: o.osj—l;r“—f“'“”ﬁl .
> Lepton Universality Violating 2Z’ -~ Ly }
exclusively coupled to the 3t T T R A
generation SM fermions. 1y 1GeV]
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CMS

ompect bhon Sclenckd

@s Results & Interpretations

EXPERIMENT

» Maximum likelihood fit performed
» Signal (simulation) and background (data-driven prediction) templates
utilized, and systematics encoded as nuisance parameters.
> Profile likelihood ratio is the test statistic for limit estimation.

: 2
‘(e 10 = T T T T T T T T T T LN B B B B B TTTTTTTrTT E‘ 1 0 ET LI I | | [ T I TTT [ T ] T ] LR I LB l 1T I IE
& ATLAS 1 S © ATLAS —e— Observed 95% CL ]
W 10° ‘E =13 TeV, 103 fb’ —_ : o :
s Data Ig | \(S=1 3 TeV, 103 fb-1 """ EXDeCted 95% CL |
— Background % + 1o
104 — BumpHunter Interval 1 T 1 0 — —
e, bbZ'— bbbb (M_=1.6TeV,g =1.g =0), 6x20 00)] N - = +20 =
"‘Qq. z b t N - -
10 '0....‘.“.:52' » bbb (M, = 25 TeV, g, = 1.9 =0), x50 5‘ E{ E ..... bbZ'—> bbbb 5
e A x| 9,=1.9.=0 1
10 g F —

b ™ O N 1 - ]
*e. Q E .
10 ”“* ' ’ >< Q - ]
FD Fit Range BH Scan Range: f 1, [.T.] T C s, ]
[0.73, 3.67) TeV [1.30, 3.67) TeV f "o - -
1L FOFity?pValue:0.89 : BH p-Value: 0.55 ﬁ L 2 8_— L 4
3 g "% E
A ' ' ¥ " A A e " A A A - A | A " l A '\ " : “‘,‘ :
§ g T T T T T T T T T T T B < : :

'C%’ X N | T T S SR T R L A A A ; 10—2 AT ] A [T AR 1 | l‘ SUTITE ET AN AT l |

1 2 3 121416182222426283

« This model, which can address b-physics "anomalies” is compared

with data for the first time.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-09/
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(54 Di-b-jet Search

« Main Experimental Signature :

» Two large-radius (wide) resolved jets,
with at least one b-tagged. Three Signal
Regions, 1 b-tagged jet, 2 b-tagged jets,
1 jet containing a muon for Z’, 21 b-
tagged jet for q*

« Main backgrounds
> Multijet QCD production estimated with a
data-driven approach, using a
parametric functional form.

« Signal Model:

» Sequential Standard Model generalized
with a Heavy vector triplet (HVT) Z2’,
Compositeness with scale A equal to the
resonance mass, generic resonances &
model independent limits.

@ o012

0.1

0.08

0.06

0.04

CMS-EXO-20-008
Final States

\ Aé‘&g
y&y Also : \

qq — b*b(bb*) —» bbg
Z’ > bb

Siagnal Shapes

13 TeV

CMS b* mass
Simulation Preliminary — 1000 GeV
— 2000 GeV
— 3000 GeV
4000 GeV
— 5000 GeV
6000 GeV
Wide jets
hl<2.5
1Anl<1.1

_LA._ML%H_I_. e P II:Ll.‘\.\__LA

0 1000 2000 3000 4000 5000 6000
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Dijet mass (GeV)
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@ Results and Interpretations

EXPERIMENT

« Maximum likelihood fit in the dijet mass performed in the SRs
» Signal (simulation) and background (data-driven prediction) templates
utilized, and systematics encoded as nuisance parameters.
> Profile likelihood ratio is the test statistic for limit estimation.

CMS-EXO-20-008

138 fb" (13 TeV)
e B A28

138 fb! (13 TeV) u

(13TeV) — L e L A L Lt o | .
P B B L L B B I o - 11— — ' o
2 F cmMs e Acceptance prior to btagging 4 2000 CMS 95% CL upper limits g g CMs qq -2 = bb |
2 osi Simulation ——Total (1btag+2btag+1w) 4 21000k —— Observed 4 2 [ . ]
E=R —— 1btag 1 1 E e Expected 3 8 ot 5
S F ——2btag 1 N 200k + 1 std. deviation g 05 R 3
® 04— —1u 01 7 100k :2$td: deviation E C —— mp=20TeV ]
s f i 8 liihH SSM Z 1ie *~ e my. =25 TeV
3 o3 ] HVT model A (g,=1) 3 o HVT model B
3 20 PN ~—— HVT model B (g,=3) - N ® model b 1
2 10E N E + HVT model A -
02 A 05 §
2:
0.1_ 1k
N 3 E -
T R —— 3 - - m_i.>5/ =
02000 3000 4000 5000 6000 7000 8000 021 [ | | | L —— )
Z'mass (GeV) 012000 3000 4000 _ 5000 _ 6000 _ 7000 _ 8000 Boson coupling g,

Z' mass (GeV)

« New HVT model explored, Z’ masses between 1.8 and 2.4 TeV at 95% CL are
excluded, coupling limits of the HVT boson to SM bosons and fermions are
provided.

« Excited b quarks with mass from 1.8 to 4.0 TeV are excluded at 95% CL. This
is the most stringent exclusion of excited b quarks to date.

N. Saoulidou Univ. of Athens, Greece 17




“ g o eMs. |
@ Di-tri-jet Search —
* Main Experimental Signature : CMS-EX0O-20-007
> Two large-radius (wide) resolved Final State .,
jets considered to encapsulate
P, and R,. P4,P,,P; are gluons a Rs o
> Several Signal Regions (SRs) B— "
defined, 22 in total, in the g 1 \
m(Rz)/m(P3) plane. Signal Regions
. _ _ 13TeV
« Main backgrounds: = ol e T T Temsd 1 2
> Multijet QCD production & & I Simutation { | 2
estimated with a data-driven & 1200 U me)<aotev 5 mor] | Y
approach, using a parametric £ {00 i miR) =04 Tev 137
functional form. © i
o

« Signal Model:

» Kaluza-Klein Graviton (R4)
decaying to a Radion (R;) and a
gluon (P3), but search is generic
and largely model independent.

10

. - L - '- " _-' i
SR - - b
L . . "
|.|||_|:;'_L|'|-|||||||||||

et 0y
LACEEE T

0 200 400 600 800 1000 1200 1400
P, jet mass [GeV]
18
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@ Results and Interpretations

EXPERIMENT

« Maximum likelihood fit in the dijet mass performed in the SRs
» Signal (simulation) and background (data-driven prediction) templates
utilized, and systematics encoded as nuisance parameters.
> Profile likelihood ratio is the test statistic for limit estimation.

CMs 138 fo™' (13 TeV) T
> F T T T T T T T T r 13§ fb-1. (1 3|Te\{_) N PP — Gy (R1) -0 (Rz) +9 -39, ggrav: 6.0, gGKK= 3.0 | ("')5)
® - CMS Data . o =101
3 L + _ @) £ g Reinterpr. of dijet 3 10 o
; E Background-only fit 3 ol __ Expecte Observed -, search assuming 7] *
2 : : excl. #16,,, N exclusion %7 G.. (R) - G ] o
3 - e Signal, m(R) =29 TeV, p =0.14 - C}l —~ 0.2} _ KK\ | T
o 10g E ol 3 <
e] E = O ~ $ = 10_2 x
VNS I
g | 1 X E o8 24 -
s L 1w 2% =
o e T = = 2v7 T
= B 1 D cNotepE 222 o
e i — 1 S| F 1 8
= 4= E E 29 7=
i I | ER®) 0.14 27 E
15 2 % I %7 o
8Sly? ok | soocosch } | | g 2 7 by
© ey * * T X } 1 i Q 2 ? o
al HoE } = 0.12 %79 =
2500 3000 3500 0.1l i &
(GeV] 2 3 4 5 6 7 8 9 &
m. [Ge
i m(R1) [TeV]

« This is the first dedicated search for resonances decaying into three final
state partons at the LHC in events with a boosted resonance.
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 Main Experimental Signature : ATLAS EXOT-2021-043

» One large-radius (large-R) jet while to capture i
the top-quark and one a small-radius (small-R) Final State
jet to capture the b quark, no leptons.

» Dedicated, optimized DNN top-tagger and a
DNN b-tagger used.

» Several Signal (SR), Control (CR) and Template
(TR) Regions utilized. CRs used for background
normalization, TRs for background shape

(54 Di-tb-jet Search for W’

q

estimation. Signal Shapes
o 0_35; T ATLAS S|mulat|on Prellmmary_
Q]
 Main backgrounds: S oat M W, mass [GeV] ]
> Multijet QCD production estimated = .t __;ggg E
with a data-driven approach and ttbar © 02§ __iggg :
estimated from simulation. o E[ ] —~ 5000 -
5 o155 || | 3
c C r |
2 o1 [ =
« Signal Model: 8 voekr | Nl
> Sequential Standard Model with a W’ - EJf"‘--—!';]:_:—-——'_]__,_J—"I_L'I -
“ v = e R N R B = VRPN 1 = S R
a replica” of W but with higher mass 1000 2000 3000 4000 5000 6000 7000
and right-handed chirality. my, [GeV]
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Results and Interpretations

« Maximum likelihood fit in the dijet mass performed in the three SRs
» Signal (simulation) and background (data-driven prediction) templates
utilized, and systematics encoded as nuisance parameters.
> Profile likelihood ratio is the test statistic for limit estimation.
Main uncertainties are the statistical
ones on the SR and the TRs.

N e e e BN B LI o
ATLAS Preliminary
Vs =13 TeV, 139 fb’'

Events / 100 GeV

10* SR3, post-fit ¢ Data
m --W'(m=4TeV) 3-10 Frrrrrrrrrr T T T T T T T T T T T
g 10° E,E\)lal\tg-(;rit\i/en = E ATLAS Preliminary ___ opserved 95% CL limit
- a —_—
,_|4 10° M Non-all-had tt 2 {s=13TeV. 139 b" = = Expected 95% CL limit
e\ Uncertainty T I Expected 95% CL limit +10
o 10 - Pre-fit bkg. e 1 "
~ '; Expected 95% CL limit +20
FI‘ 1 o NLO W' cross-section (ZTOP)
o 1o ﬁiqo‘
< 102 =
aa . CTl
N Q
< g 10° i ©102
o 125
|2 e B B
<l 5 o075 ¢ +* T N
05 - - k. k. - 3 3llllllltlllllllllllllllllllAAlll.:
1000 2000 3000 4000 5000 6000 7000 101500 2000 2500 3000 3500 4000 4500 5000
m,, [GeV] m(W' ) [GeV]

» Results significantly extend (by ~ 1 TeV) the sensitivity by :
» Improved top-tagging techniques.
» a data-driven multijet background estimate reducing the uncertainty in

the background modeling. 21
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6 Paired Dijet Search

CMS-EXO-21-010

« Main Experimental Signature : Final States
> Four resolved AKA4CHS jets ’ o
paired to same mass . X Jet
resonances. > »

Jet

« Main backgrounds ¢
> Multijet QCD production Signal Shapes

13 TeV

estimated with a data-driven 4546Mé""""L
= - Diquark: S = xx — (ug)(ug)

approach_, using several a 4; Simulation  __M(S)=2, Mx) =05 TeV -
parametric functional forms. 35| —M(S)=4,Mx)=1TeV

——M(S) =6, M(x) = 1.5 TeV
— M(S) =8, M(x) =2 TeV
25f- —M(S) =10, M(x) =25 TeV ]

« Signal Model:

» Diquarks model decaying to 024<a <026 e

Normalized yield/TeV
T

pairs of vector-like quarks, 15 :
which in-turn decay to a quark iE w 3
and a gluon. Search largely osf- E

O%IIIIJI Il

0 1

model independent.

e =T
6 7 8 g 10 11
Four-jet mass [TeV]
22

Ll Ll
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@ Results and Interpretations

EXPERIMENT

« Maximum likelihood fit in the dijet mass performed in the SRs
» Signal (simulation) and background (data-driven prediction) templates
utilized, and systematics encoded as nuisance parameters.
> Profile likelihood ratio is the test statistic for limit estimation.

. 138 fb' (13 TeV)
= 100 — T 3_
g 102 CMS ¢ Data < Dijet Pair 1:
10 LO QCD MC e, i
"é 10 e, a>01 PowExp-5p fit F | pt =349 TeV
= 1 “‘...‘. — ModDijet-5p fit o Mass = 1.88 TeV
S 1 O_; .....““ Dijet-5p fit —
9107 ."m - PF Jet 3
© -3 e I pt=1.733TeV
10 Soe ) eta =0.21
10—4 --"..E- ‘}Q i N\ phi = 2.45 =2
10—5 . 1 5 5 o
1 0—6 Diquark: S— yx — (ug)(ug) "y O — . :
_7 — M(S) =8.6 TeV S >< S : NG Jot.
107 ... M(S) = 5.0 TeV , /4 g
108 E M(S) = 3.0 TeV : |-||J oA
1 0—9 M(x)/M(S) = 0.25 (D ! ‘
|2 ol mi AN S S A
iT [S 21 % %, Dijet Pair 2:
= N T— e E i 2
..CIE % 0 CMS Experiment at LHC, CERN P;)Tti_é%z TeV pt = 345 Tev
alg -1 ] Rt sonz oz oTEEST  fare Mass = 1.86 TeV
~ S5 -2 T T TR B S - R Lumi section: 610

2 3 4 5 6 78
Four-jet mass [TeV]

 This is the first dedicated search for resonant production of paired dijet

resonances at high mass. There is an intriguing excess 1.6 o global (3.9 ¢

~» local) to follow up on Run lll . . 23
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A@s Summary and Outlook

« Many powerful new and novel results with the full Run i
datasets.

 Reach on analyses with additional data improved beyond
luminosity scaling. More results in the pipeline in the
near future.

« However, with 140 fb-1 of the anticipated 400 fb-! for Runll
and Run lll and 3000 fb-!' (HL-LHC) we have just started
hunting for new Mediators.

* Anticipating additional data, we work on improving our
detectors, trigger, reconstruction, tagging and analysis
methods in order to significantly extend the discovery
reach for new physics, and hope/prepare for a discovery
in Run il
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Thank you!
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ATLAS EXOT-2019-07

* Main Experimental Signature :
»> 22 large-R jets with pT>350 GeV, |n| < 2.0 with a mass
between [100, 225] GeV, no leptons.
» The Signal Region (SR) has one Higgs-boson tagged jet
with 22 b-tags and one top-quark-tagged jet with 21 b-tag.
> Several Validation Regions (VR), QCD regions, and ttbar
Normalization Regions.

Event Categories
* Main backgrounds:
» ttbar, multijet QCD production. "™ ves
Data-driven estimation from e

dedicated regions, and with
an ABCD-like methodology.

« Signal Model:
> Little Higss/Composite
Higgs models, predicting
vector-like quarks.

Second-leading large-R jet tagging state

Ot 1H Ob 1104 0 ROH 10 0t1H 1b 1tOH 1b MOHZZb | MTHZ2D | TOH 220

Leading large-R jet tagging state

N. Saoulidou Univ. of Athens, Greece 26




CMs,/|

€ Results & Interpretations

EXPERIMENT

« Maximum likelihood fit in the dijet mass performed in the SR and the NR
» Signal (simulation) and background (data-driven prediction) templates
utilized, and systematics encoded as nuisance parameters.
> Profile likelihood ratio is the test statistic for limit estimation.

© 1gob_ ATLAS + Data
Q) — Vs=13TeV, 13910’ mm;=16TeV,x; =05 ~| + "S[ ATLAS
O {0 All-hadronic single T — Ht [Jtt (all-had) (- =
e  Signal Region post-fit Wt + Z/W/H OI\ 14— Vs=13TeV, 139 fo!
@ 140 M Single top - C All-hadronic T — Ht
c - tt (non all-had) - T singlet
O 120 Multijet — 12 ! singie e
N N N Stat. @ Syst. Unc (\I] : Observed Limit (95% CL)
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» Results significantly extend the sensitivity by :
» tagging techniques with greater background rejection,
» a data-driven multijet background estimate reducing the uncertainty in
the background modeling.
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