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Run |l results 2015-2016 data

® SUSY

<+ Standard searches

<= RPC - RPV

= Long-lived

<+ Disappearing tracks
@ Exotics

- Z'&W

= New heavy vector boson in diboson final states

= Di-jet final states

= Vector like quarks

@® Dark Mater

=  Mono X

Will not include dedicated BSM Higgs searches
Most of the results shown form ATLAS experiment 2/37
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Simplified models recent limits exploiting the 2015-
2016 Run 2 dataset

¢ 1.5-2 TeV exclusion for gluinos at low LSP mass,
up to 1.5 TeV for squarks (8-fold degeneracy)
® Some scenarios excluding 1 TeV stops



SUSY: Paradigm Shift

Having found no SUSY so far in "standard" channels (strong
production, large mass splittings), the searches are shifting in the
following directions:

¢ Compressed spectrum scenarios (e.g, stop nearly degenerate with top

[ J

quark + neutralino masses)

~ use ISR as an important tool to boost compressed system

Search for EW production of SUSY particles

Sensitivity for Higgsino pair production rapidly increasing the reach

Search for SUSY via Higgs boson in decay chains
= just started to be sensitive
Go beyond the R-parity conserving models

LSP mass

bulk

boosted

Gluino mass
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Direct pair production of top squark
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Note that these plots overlay contours belonging to different stop decay channels, different sparticle mass

hierarchies, and simplified decay scenarios. Care must be taken when interpreting them.
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gluinos decaying via third generation off-shel squarks to the lightest neutralino

= -0

Multi b jets

Exclusion stream uses meff shape & jet multiplicity
information to perform a multi-bin fit. All search regions
dominated by ttbar + heavy flavour events.
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visible
Largest uncertainties:
* Flavour tagging, JES/JER: 3-24%.
« ttbar modelling (RadHi/RadLo, MC Generator,
Parton Shower): 5-76%.
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All the regions of the multi-bin analysis are
statistically combined to set model-dependent
upper limits. Observed constraints on

gluino masses reach 1.9 (1.95) TeV for Gbb (Gtt)
simplified models.

arXiv:1711.01901 [hep-ex]
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Limits also interpreted as a function of the
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RPV

7,
Auk =

A .
Ik X 5,D; Dy + k;LiH,

2

(WRPV — LiLjEk + A;jkLinDk +

General RPV superpotential in MSSM

¢ If RPV couplings weaker than the gauge/Higgs couplings, SUSY particles
cascade to LSP which then decays to SM particles

® K, A, N’ all give rise to final states with some amount of MET from

neutrinos

® \” gives rise to quark-y final states
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. Non-zero baryon-number-violating RPV A’ couplings assumed, while
Hadronlc RPV Lepton-number-violating couplings, A, A’ are set to zero.

f N
e Gqq-Model: A"112 # O, masses of
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RPC meets RPV

Reinterpretation of searches for supersymmetry in models with
variable R-parity-violating coupling strength and long-lived R-hadrons

Most RPV searches focus on maximal violation of R-parity. The LSP lifetime depends on the
strength of the coupling. Scaling the coupling allows to search for SUSY final states in
different regimes
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Gluino mass up to ~ 2 TeV can be excluded

ATLAS-CONF-2018-003
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Search for long-lived massive particles

Pixel Layer-2 Track & Secondary Vertex

& Required Hits

Events with displaced vertices

3 Allowed Hits
Pixel Layer-1

+ Forbidden Hits

Long lifetimes in BSM models:
¢ R-parity violating models
¢ R-Hadrons: Split SUSY decays via a highly e N
virtual intermediate state '

Pixel B-Layer

LLP decays occurring at 4 mm < r < 300 mm from the PV
- mg =400 - 2000 GeV,
(m_, mio, -t§)=(1400 GeV, 1320 GeV, 1 ns)

- ¢t =0.01-50 ns, = 107 — . ‘ 11 @
g o i ATLAS 131 8
- my;0 ranges from 100 GeV to o, VS R G F AT 11 =
=\ _ 2 50} . : 14 =2
m(g) — 30 GeV. € a0l : i 5
30F o 1 E 1 10 8
171 : E g
201 1 10
= asoo ) 2
& - ATLAS — Obs limit (= 105Y5%) ] 21 BB F SR Vertex Yield:
. -3000V5=13 Tev, L=328 1" = Mt = Smeony) 7 ——— . 7.7+0.8 5
= E Al limits aiaSeg CL ==== Exp imit (x7oep) 10 1350 », STt Tnfmssmsmsssssees = 10
2500:—gaqq:’;“ — [ 1573 4 i
- e - S s 1
2000 — 5F 1811 7 1
B ] a1 12?‘3 g 11 1
1500 — — 1454 P I 105
1o00f E 2 3456 10 20 30
é ; DV Mrracks
"F YT One of the highest gluino mass exclusion amongst
E oo oo o oy oy oy L Sy o
1400 IB00 002000 B0 V) all SUSY searches thanks to zero background

ATLAS-SUSY-2016-08 Phys. Rev. D 97 (2018) 052012 11/37



Search for disappearing tracks

Search for long-lived charged particles
(charginos) leading to disappearing track +
MET Pixel-only trackless with IBL reduce
minimum track length to 12 cm (from

30 cm in Run-I)

Signature: Chargino track disappears
when decays, into MET and low
momentum pion track (~0.1 GeV) that
is hard to reconstruct. Challenge to
identify the legitimate real tracklets
(non-fake) using only a few
measurement tracks

Almost pure wino LSP scenario
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Reinterpretation of the disappearing track search
® Targeting the pure-higgsino signature.

® Chargino masses up to 152 GeV are excluded
in the pure-higgsino LSP model.
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Higgsino searches

Motivated by naturalness arguments Higgsino mass parameter | is near the weak scale, while the bino and wino
mass parameters, M1 and M2, can be significantly larger |u| « |[M1|,|M2|. Compressed scenarios.
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Search Z° / W" in lepton decays new heavy gauge boson

Search for resonant Z° and non-resonant excesses in dilepton LFC and LFV
Search of resonant W’in lepton + MET
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Search Z° / W’ in lepton decays

EXO-16-047
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DM mediator
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Boson spin 1 (Z°)
T sneutrino
Quantum black-hole

Heavy Neutral Lepton

Heavy fermions
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the mixing
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35.9
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EXO-16-047
Submitted to JHEP

EXO-18-006 (PAS only)

EXO-16-058
CERN-EP-2018-001

EXO-17-012
CERN-EP-2018-006

EXO-17-006
PhysRevLett.119.221802
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Searches in diboson final state

Extensions of the SM predict the existence of new particles
decaying into vector-boson pairs:

® Heavy neutral Higgs H (spin-0) - ZZ

¢ Heavy Vector triplet (HVT) W’ (spin-1) - WZ
¢ Bulk Randal-Sundrum Graviton G* (spin-2) — ZZ

boson-tagged jets

\
\
\
\
Voo
v
v
1Y
LY
ets 7AN
‘ \
f \
\
‘ \
. =44
b,
1

g & ’ k -
______ | W = quarks ZH (with Z to w)
g llqq final state Vo /
b] ﬂ{:‘______i}) bz
final state
vvqq V()/ Z =y, ee WH (with W to Iv)

ATLAS-/EXOT-2016-19/ (Phys. Lett. B 777 (2017) 91) ATLAS-EXOT-2016-28/ (arXiv:1710.07235)
ATLAS-EXOT-2016-29/ (arXiv:1708.09638) ATLAS-/EXOT-2016-12/ (Phys. Lett. B 774 )(2017) 494) . .
ATLAS-/EXOT-2016-10/ (arXiv:1712.06518) ZH (with Z to dilepton)



Events / 100 GeV

Data / Pred.

Fully hadronic diboson-tagged jets (JJ) decays

Reconstructed large-R jet substructure used to discriminate W/Z jet
against multi-jets: mass, D2 (ratios of the energy correlation functions)

Background: di-jet, multijet shapes and normalisation are data-driven
Systematic uncertainties: large-R jet energy scale and resolution

10 prs pe ]
. ATLAS { Data
10 Vs=13TeV 36.1fb" [ | HVT Model B Z (2 TeV) x 50
10° 2-tag ZH [ ] Multijet
108 ] Other Backgrounds
------ Pre-fit
10° ©//, Uncertainty
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1
107" =
- %
2E ' Fwy 3
155 1
= a a a 4 1 J e ®Pepnsaradsslensnns
o5t Ty T 7 ””4%/51/#7%2
0 E 1 1 L L L ! L L " 1 | . ' ' =
1000 2000 3000 4000

my, [GeV]
largest excess found at a resonance

mass of 3.0 TeV with a local (global)
significance of 3.3 (2.1)o

10*
10°
10?
10

’
10"
18

LIS TR LR S ST L I TR IR LR | L ST T LN S O ST L Co S [ S S
ATLAS ¢ Data
Vs=13TeV, 36.7 fb" — Fit
--- Fit + Bulk RS m=1.5 TeV (x 10)
-.- Fit + Bulk RS m=2.4 TeV (x 10)

Events /0.1 TeV

ZZ SR
x?/DOF = 9.3/7

Significance

No significant excess observed at Run Il
19/37



Diboson limit summary
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X >»>7ZZ > 4 Graviton From 0.8 to 1.35 TeV B2G-16-023
[HEP03(2018)003

X > HH > 4jets Graviton From 0.97 to 1.4 TeV 359 B2G-16-026
Submitted to PLB
CERN-EP-2017-238

X 5 Z+W »>2v+qq Spin 1 resonance (W*) 3.1-3.4TeV 359 B2G-17-005

X > Z+Z > 2v+qq Graviton 0.5 and 40 fb! Submitted to JHEP
CERN-EP-2018-023

X > Z+W > 21+ qqg Spin 1 resonance (W’) 3-3000 fb! 359 B2G-17-013

X » Z+Z » 21+qg Graviton 1.5-400 fb!

X >W+W > 21+ qq Graviton 1TeV 35.9 B2G-16-029

X >W+Z >2l+qqg Spin 1 resonance (W’) 3 TeV Submitted to JHEP
CERN-EP-2018-015

X>H+H >7 7 +bb Resonances:spin0, 2.4TeV (forS=0andW’) 35.9 B2G-17-006

X >HZ/HW> 7T T +qg spinl and spin2 1.8TeV (Z")

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/
A. Florent


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/

Vector like quarks

Color-triplet spin-2 fermions, left-handed and right-handed components transform in a same way under the
SM gauge group

Masses of the VLQ are not generated by a Yukawa coupling, not excluded by existing Higgs Measurements.
The VLQs couple preferentially to 3rd-generation quarks

a) TT — W(qq)b + X: 1 lepton, 1 large-R
TT — Z(vwv)t + X: 1 lepton, jets, MET I 7= et
t

categorize using N(H),
N(t), N(b), N(j)

o multiplicities
.1, b) BB — W-tW*t / WtZb: > 1 same-sign
TT — H(bb)t + X: 0/1 lepton, jets, b-jets s il
7 ' ’ i

® 1.2 T T T T T

[ ATLAS Simulation
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2 O-lepton
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© [ Total background

C 0.8 —— TT doublet (1 TeV)

....... Tf singlet (1 TeV)
e T T —> ZEZE (1 TeV)
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0.2 eans s steacad]
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Top-tagged jet multiplicity

ATLAS-CONF-2016-104/ (Phys. Lett. B 774 )(2017) 494)
ATLAS-EXOT-2016-15/ (ATLAS-CONF-2017-055) 21/37



Events

Data / Bkg

Vector like quarks

10*

10°

102

10 g

ATLAS
Vs=13TeV, 36.1fb"
Validation regions
Post-fit (Bkg-only)

—4- Data [t + light-jets
ti+>1c Bl tt + >1b
[ Non-tt / Total Bkg unc.

1-lepton | O-lepton

10

o(pp — TT) [pb]

102

10°°

700 800 900 1000 1100 1200 1300 1400 1500

221,

0
1
0

3b, LM
,3b, LM

>2tH, 5j, 24b
ot, OH, 6j
1t, OH, 6,
ot, 1H, 6j,
>2tH, 6], 2b, HM
ot, OH, 6j,
1t, 0H, 6
ot, OH, 6
1t, OH, 6
ot, 1H, 6

H
Ot, OH, 6}, >4b, LM
Ot, OH, 6}, 24b, HM

1t, OH, 6], 24b

T I||I|H| IIIIII Il IIHI‘ T I||I|||| ]

ATLAS

| |

P 95% CL expected limit +1c

L5 i o | [ P [ o ) L L L

Theory (NNLO prediction +1c)

95% CL observed limit
95% CL expected limit

95% CL expected limit

SU(2) doubil

Vs =13 TeV, 36.1 fb™
1-lepton + O-lepton combination

cpva il e e Py eyapll g iy iy

+2c

1 1 IIIHI‘

et

popdhey g ]

my [GeV]

ot, 1H, 6j, 24b

>2tH, 6], 24b

Analysis with 20 Signal combined Fit!

08}
0.6k
0.4f
0.2;:

1 ATLAS Preliminary

s =

«=« Exp. limit

13 TeV, 3.2-36.1 b
[ Obs. limit

Wb+X - 36.1 b
[EXOT-2016-14]

__ HuX-132f"
[CONF-2018-104]
Z(vW)l+X - 36.1 b
[arxiv:1705.10751]
Same-sign - 3.2 b
[CONF-2016-032)

W SU(2) doublet 4= SU(2) singlet

. m =1100GeV

H < ]

%y -

J%’ 3

o T

m, = 1150 GeV ] ", 21200 GeV = m,=1300GeV |
o, ‘m o, i ] o 7
-":k‘%/ 5 %/ L %/ 7
L N + . * ]

02 04 06 0.8

"0 02 0406 08

002 04 06 08 1

BR(T — Wb)

95% CL exclusion in the plane of different
BRs for different values of the vector-
like T quark mass

22/37



ATLAS-EXOT-2016-30
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Flowcharts for the
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tt, single-t 3
Bl W +jets T
® © Other e
---Z—ut (B=10°) 3

—
ATLAS
Vs=13TeV, 36.1 fb”’

2]

Post-fit

o

L Tl TERET N O TR IR 1
0.2 0.3 0.4 0.5 0.6 0.7
NN output (comb)

B(Z — eT) < 5.8x 107
B(Z — ut) <2.4x1072

In the near future, searching for smaller signals in larger data sets will required new

computational and statistics techniques to face the challenge.
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Dark Matter



ATLAS-CMS Dark Matter Forum

arXiv:1507.00966v

Define benchmark models for kinematically distinct signals for the so
called Run-2 searches

¢ Simplified Models

¢ Provide basis for re-interpretations (distinct kinematics)
¢ Collected by LHC DM forum

® Dirac-fermionic WIMPs

Mostly 4 parameters: DM as WIMP
« mediator mass (M ) * Neutral, stable, weakly

« WIMP mass (m ) interacting particles with
X

o2 COUpIings ( gq’gx )’ typ|Ca”y (1’ 025) mass 0(100 GeV)

25/37



Mono X Analysis - General Analysis Strategy

g g - . a z X . . .
Non-interacting DM particles —
h, L : Missing transverse energy (MET)
Za med L
= .
g L

- X (y, jet, W*, Z, h)

Event Selection

¢ High MET, compatible with production

o If X=y, jet — high p_(X) with quality criteria

If X=W, Z, h — reconstruct mass within a windows

Large (X,MET)

Veto events with other “good” physics objects, like leptons

¢ ¢ ¢

The search focus in look for excess in different regions of high MET, and in case of
absence of excess, exclusion limits are extracted for the model
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Mono-Jet Y Y ‘ g X
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For couplings g, = 0.25, g,= 1.0, axial-vector and vector mediators excluded
up to 1.8 TeV (1.55 TeV) by CMS (ATLAS) for low DM masses.

ATLAS-EXOT-2016-27/ (JHEP 01 (2018) 126)
CMS-EXO-16-048 27/37



Models in which the higgs couples to dark sector particles,

I\/IonO-HiggS e.g. higgs couplings to the mediator

' - Not ISR (small coupling)
,£-2HDM model  _ mainly Simplified Models:

L - s-channel vector mediator radiating Higgs
gy - Other models considered:
% AO‘\ X - s-channel scalar mediator radiating Higgs
( - Z’-2HD simplified model
. o scalar 2HD simplified model

- Additional parameters as: 9y mixing angles...

Z' model
B

h

CMS Preliminary 3591 (13 TeV)
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ATLAS HIGG-2016-18/ (Phys. Rev. D 96 (2017) 112004)

ATLAS EXOT-2016-25/ (Phys. Rev. Lett. 119 (2017) 181804)
CMS PAS EXO-16-055 (13 March 2018) 28/37



New phenomena in dijet

If there is a mediator that couples to quarks and DM then we
can forget about the DM and look for the mediator. Many
BSM models that predict dijet excesses ( Quantum black

holes, excited quarks, and W' and Z' bosons

q q

function.

Trigger on ISR |y

0 9) E1(1)>380, Ex(y)>140
, g Jets from
Z resonance can
q q | be much softer

At Z’ masses below ~ 200 GeV, resonance jets merge
-> large-R jet

Mediator masses excluded ~ 2.6 TeV

2 high p_jets. mjj is the
discriminant, search for
bump on a smooth, falling
background. Background
modelled by a parametrize

PRD 96, 052004 (2017)

Run 2 dijet
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Trigger-level analysis greatly improves sensitivity

ATLAS-EXOT-2016-20



Dijet TLA £ o '

= | b ATLAS £

. . . € 10 Vs=13 TeV, 29.3 fb' 3

Standard dijet search sensitive tomjj21TeV 2 ¢ 1 <0.6 :

Trigger-level search: 10°F° E

* Dedicated data stream allows to go 10°E .

down to 450 GeV e -
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Only a reduced Set Of ' 3 E ’ ;nglligzrj-le?s,elsg::le-jet triggers E
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i 4

system is recorded and - 600 1000 2000 3?%?[ Geo\(/)]o

subsequently analyzed.

The trigger-object-level analysis (TLA) allows jet events to be recorded at a peak rate of up to twice
the total rate of events using the standard approach, while using less than 1% of the total trigger
bandwidth
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First implemented in LHCb: “Turbo stream” arXiv: 1604.05596 T

CMS: “Data Scouting” Phys. Lett. B 769 (2017) 520, arXiv: 1611.03568 [hep-ex]. 30/37



Dijet angular distributions Xdiet = exp(|y1 — y2])

QCD predicts a relatively flat X diit distribution while new physics (quark compositeness) is expected to

produce an excess at low values of )(dijet
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b ol LR
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New physics Lower limit Lumi Publication
exclusion (fb?)
X>» qq Low mass Z’ From 50 to 300 GeV 35.9 EXO-17-001
DM mediator From 50 to 300 GeV [HEPO1(2018)097
qtb+X >qg+b+bH Heavy vector-like From 1.20 to 0.07 pb 35.9 B2G-17-009
quark For 700<B<1800 GeV Submit to JHEP
CERN-EP-2017-338
X>qq DM mediator From to 2 to 4.6 TeV 35.9 EXO-16-046
Dijet angular distribution Quantum blackholes = From 5.9 to 8.2 TeV Submitted to EPJC
Contact Interaction From 12.8 to 17.5 TeV CERN-EP-2018-036
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Reminder: all results in HEPData (https://hepdata.net/

The Durham High Energy Physics Database
(HEPData) has been built up over the past four Ol - | Sl Do
decades as a unique open-access repository for P

9 [0 Accessed 226times  Mcie [V
1 1 1  tide Publiation nformation
scattering data from experimental particle S
physics. It currently comprises the data points SOOI e oy ons
. il : 8
gauge-mediated supersymmetryin 13 polntinthesquarkbino parameterspace, the SR (SR, or SRY ) thatprovidesthebest expected = it
o i eE . i
from plots and tables related to several TelppeSOnsW AT doetanng | e i o Teredpoten o ot
requirement itsef. Also shown s thi L g
th d publications including those from th =
p i g The ATLAS collaboration Crosssection UL 1 y cmenergies phrases
La rg e H a d ro n COI I Id e r ( L H C) . ‘Aaboud, Morad , Aad, Georges , Abbott,Brad , Abdinoy, atafrom Figure 17 % 13000 W Supersymmety  ® SUSY
Ovsat , Abeloos, Baptiste , Abidi, Syed Haider , AbouZeid,
Ossama , Abraham, Nicola , Abramowicz, Halina , Abrey,
Henso
7. No Journal Information, 2018 Visualize
@ HEPData ’ k Show All 119 values
= http://dx.doi.org/10.17182/hepdata 81626 §
s p CrosssectionUL2 > qary) 100068V
High Energy Physics Data Repository @
Datafrom Figure 18
[ — MISQUARK)(GEV)  MINEUTRALINOI)(GEV]  Kesection UL
Derived exlusion imits for the squark:
Abstract (data abstract] bino GGM model explored by the 80 10 1!
hig i motivated by dipheton analysi.Foreach pointnthe
Thisnew st replacesthe ol e 2t hetp:/hepdata.codar.ac.uk. 9 a0 50 8
breaking, This search makes use of proton-proton collision
i detaat = 13T comesponding toan tegated CrosssectionUL3 3 M0 0 636
Search on 8640 publications and 74062 data tables. luminosity of 36.1fb™ recorded by the ATLAS detector at thef
Q s TR o - LHC, and explores models dominated by both strong and 800 400 541
electroweak production ofsupersymmetri partner staes,
LHCTor DO Experimental signatures incorporating an isolated photon 800 600 4361
and significant missing transverse momentur are explored. 0 GGM model explored by the
These signatures include events with an additional photonor  dpfotonanalyss.Foreach pintnthe 0 0 413 Nmy oy - Lt i
‘additional et actiity not associated with any specific WO P, 200 400 600 8001,000,200,400, 400, 800,000
Data from the LHC i T RV Pzl VINEUTRALIOL! &V
800 50 3534
@ Cross section UL 4 ) B
Datafrom i L m 2l i
ATLAS ALICE CMS LHCh

Recently Updated Submissions - View all

i i Wand i ith i iesininclusive J/i production
«decaying Z/W/H boson in pp collisions at /5 = 13 TeV with the ATLAS in proton-proton collisions at /5 = 8 Tev. longitudinally polarized p + p collisions at /5 = 510 Gev
detector
e[ cotaborsten e QT colanosten
e[ clsborstion
IHEP 1605 (2016) 131 PhysRev. D94 2016) 12008
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Search for supersymmetric particles
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Selected CMS SUSY Results® - SMS Interpratation
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ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Status: July 2015 . \5=7,8TeV

Model Ty Jets BT [ain) Mass limit =TTl L] Reference
T — T e

MSUGRA/ICMSSM 03epu/t2r 210jets8b Yes 203 |k 18TeV N(«l=m0:) 1507.08525
it 0 26 Y 23 |7 850GeV )0, {1 gon g2 gen. ) W875
9 gl compressed) monojel  1-3jels Yes 03 |§ 100440 GeV. migmi)<10GeV 1507.05525
W,q-‘qtl/‘{Mwm 2ep(oftZ) 2jets  Yes 203 | 760 GeV. mii}-0Gev 150303290
il 0 26 Yes 23 [k 13876V mi)0GeV 1057675
i gﬂq:ﬂﬁqu‘h Olep  26jls Yoo 20 & 1.26TeV mi)<300GeV, i j=0.8im(i i) 1507.05525
i, ggqUllj vy 2 03fes - 2 |f 132TeV mif})=0GeV 150103555
g EEm f2ri01( 0265 s 203 |B ) o
Q GGM (bino NLSP) 2y : Yes 203 [& 1.29TeV cr(NLSP)<0.1 mm 1507.05493
'g GGM (higgsina-bino NLSP) ¥ th Yes 23 |k 13TeV m(i})<000GeV,cr(NLSP)<0.1 mm, <0 1507.05493
= CGM (higgsino-bino NLSP) Yoo Vs 23 | 125TeV mil)<850GeV, cr(NLSP)<0.1 mm, 0 1507.05493
GGH (iggsino NLSP) 2ep(]) 25 Ve 23 |8 8506eV nNLSP>430GeV 150303280
Gravitino LSP 0 monojel Yes 203 | FPscale 865 GeV G185 107 6, mig)=m(g)=15TeV 150201518
S it 0 % s a8 125TeV lf<a00GeV 14070600
g@ il 0 0 Yes 203 |# 11TV i) <480GeV 19081841
S B gam?? Olep 3 Yes 21 |& 134TeV m(f})<00GeV 14070600
©% g g-bily Oleg  8b Y 201 |B 13TV m(i}<a00GeV 1407.0600
g n.b.,b,-.w, 0 2 Yes 20 [k 100-620 GeV mi}}<30GeV 13082631
'§' Mhb,—om 2¢1(58) 03b Yes 203 |h 275440 GV i} )2mii) 14042500

¥ if fi-bl} f2ep 120 Yes47203 | |EOGTGEV 230460 GeV il < 2m(i), i85 eV 1209.2102, 14070583
LR i, n-.wwd an)(| 02ep O2els/t2b Yes 203 (B 90491 GeV 210-700 GeV (f)=1 GeV. 1506.06616
§ i fr=c| 0 monojeliclagYes 203 | 90-240 GeV il a5Gev 1407.0608
,E iy (natural GMSB) 200 b Yes 2203 & 150-580 GeV m{i})s150GeV 14036222
OB i, o +2 Jepld 1h Y 23 |h 290600 GeV li200GeV s
opdi, E0E) 2ep 0 Y 203 |F 90325 GaV. mif}0GeV 14035204
)H)E[,)?{-vlv[m 20 0 Vs 23 [k 140465 GeV m(E}=0GeV, m( )=0.5m(F (i) 14035204
5 Ty () 2 © Ve 208 }?‘!‘ 100350 GeV m{i}-0GoV, mi, )05 (i) 14070350
24 W"tl Al by Ser 0 Yo 23 |EAE 700 GeV U ), (), 0. i) 102

ug m IV 2Y 23ep 025 Yes 203 k“,i‘ 406V (i), ()0, sleptons decoupled | 1403.5284, 1402.7023
qw h hh—nbb WWrfyy &5Y 02 Yes 203 ill}, 250GeV (3, ()0, sletons decoupled 150107410
J(b Jf; dep 0 Y 203 I{‘,, 620 GeV (iS)=m(Es), mii})=0, m(,71=0.5m(E5) (i) 1405.5086
GGM (wmu NLSP) weakprod,  Tep+y Yes 203 | 124361 GeV a<imm 1507.05483
Diret 77 prod. longiived /f Disapp.tk 1ot Yes 203 |if 270 GeV {160 MV, (5 =025 19103675
Direet 17 prod. longiived /| dElcktrk Yes 184 Jé 4826GeV (il 60 MeV, )15 s 150605332
Eg Stable, stopped ; R-hadron 0 1jets Yes 279 |k 832 GeV m(i})=100 GeV, 10 s<r(§)<1000's 13106584
il Sutke Riadin. [ il 12176 14116785
g‘ﬂ GHSB, smblerx,m e 12 - o | 57GeV. 10clapes) 14116795
5 g S8 7]+, longved 1| 2y oY 203 }‘} 435 GeV 22r(i})<3 s, SPS8 model 14095542
SXJ(“-*MWV m displ.eefefue T A8 }'rl 10TeV 7 <crfl)< 740 mm, mige1 3TeV 1504 05162
GGM g, £ 26 displ. ix+jels - = N4 x! 107eV 6 <cr(l])< 480 mm, (=11 TeV 150405162
LFVpposic # Kmvetfr - gperr —- - 03[R ATV 420t Ayy007 1503.0430
Bilnear APV CMSSM 2ep(S) 03b Yes A3 |k 135TeV m{ilem) crsp<t mm 14042500
i{imhwf”,f"auwh dep E: Yes 203 B 750 GeV 02, 420 14055086
B ﬂ)ﬁ‘ﬁ-wwﬁ.?:’—nr%.ni, Septr Yes 203 X% 450 GeV 02}, 0 14055086
o @M-‘m 0 G7es - 03 |k 917GV BR()-BR()-BR(c)=0% 1502.05686
& B H,n o 0 67es - A3 |k 870GeV. mid1)600 GoV 150205686
-t fisbs 2e4(88) 03b Yes 03 (& 850GeV 1404250

i, fi-bs 0 2se2b - A3 i 100-308 GeV ATLASCONF-2015.026

i, f-4bt 2ep 20 - A8 | 044.0TeV BR e 20 ATLAS CONF 2015015
Ot Sceercharm, il 0 2 Y 23 8 190GV | mitaneey 150101325

10" 1 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. Allimits quoted are abserved minus 1o theoretical signal cross section uncertainty.

Gluino/Squark limits are pushing 1.5 - 2 TeV
Stop limits are pushing Selected 1 TeV
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for exotic particles

ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits

ATLAS Preliminary

Status: July 2017 f[ dt=(32-37.0) b \5=813TeV
Model by Jetst ET™ ] Limit Reference
T T T T
2 ADD Gy +g/g Oepi 1-4] Yes 361 [Mp 75TV n=2 ATLAS CONF-2017-060
S | ADD non-resonant yy 2y - - 367 |Ms 86TeV  n=3HZNLO CERN-EP-2017-132
& ADDQBH - 2 - w0 [my 89TeV  n=6 170308217
é ADD BH high ¥, pr slep 22§ - 32 My 82TeV.  n=6Mp=3TeV,rotBH 1606.02265
F | ADDBH multjet = 28 36 My 955TeV  n=6Mp=3TeV, ol BH 161202586
RS1 Gy = yy 2y = - 367 |Gkmass 41TeV kiMp =01 CERN-EP-2017-132
g Bulk RS G » WW > qqly e 10 Yes 361 |Geomass 1.75TeV KiMp =10 ATLAS-CONF-2017-051
2UED/RPP Tep 22b23) Yes 132 |KKmass 16TeV Tier (1,1), (A = tt) = 1 ATLAS-CONF-2016-104
SSMZ =l 2ep - - %64 [Zmass 45TeV ATLAS-CONF-2017-027
SSMZ' =11 21 i - %1 [Zmass 24TeV ATLAS CONF-2017-050
g Leptophobic Z' = bb - 2b = 32 | Z'mass 15TeV 1603.08791
§ Leptophobic 2’ — tt Tegp 2162102 Yes 32 |2 mass 20TeV Tfm=3% ATLAS-CONF-2016-014
o SSMW iy lep - Yes 361 | W mass 51TeV 1706.04786
%’ HVT V' = WV = qqqq model B Oe 2J = 367 |Vmass 35TeV =3 CERN-EP-2017-147
@ | HVTV' = WH/ZHmodel B muichamel 361 |V mass 293TeV =3 ATLAS.CONF-2017-055
LRSM W, th Tey  2b01) Yes 208 = 14104103
LRSM W = th Oep 21614 - 203 1408,0886
_ Claggg - 2j - 370 (A 218TeV 7, 170300217
O Clllgg 2ep o - % || 40.4TeV. 1, | ATLAS-CONF-2017.027
Cl uutt 2(SS)zBeyiz1b 21] Yes 203 |Casl =1 1504.04605
Axial-vector mediator (Dirac DM) O e, 1-4f  Yes 361 [mne 15TeV §;=0.25, g=1.0, m(y) <400 GeV | ATLAS-CONF-2017-060
E Vector mediator (Dirac DM) Oeply <£1j Yes 361 | e 1.2TeV 8;=0.25, g,=1.0, m(y) < 480 GeV 1704.03848
Wiy EFT (Dirac DM) Oe 1451 Yes 32 |M 700 GeV m{y) < 150 GeV 1608.0272
Scalar LQ 1% gen 2e 22j - 32 |lQmass 11TeV p=1 160506035
9 Scalar LQ 2% gen H 22j - 32 |LQmass 1.05TeV. =1 1605.06035
ScalarLQ 3 gen Tep 21023 Yes 203 #=0 150804735
o VLQTT = Ht+X Oorfep 22b23] Yes 132 |Tmass 12TeV B(T=H)=1 ATLAS-CONF-2016-104
£ VQTT-2t4X Tep 21023 Yes 361 |Tmass 116 TeV H(T-2)=1 170510751
% VIQTT - Wb+ X lej 21b2102 Yes 361 |Tmass 1.35TeV B(T - Wh)=1 CERN-EP-2017-094
VLQ BB - Hb+ X Tep 22b23) Yes 203 B(B - Hb)=1 1505.04306
§ VIQBB - Zb+ X 2x3ep 22210 - 203 B(B-2Zb)=1 14095500
aE VLQBB - Wt + X Tep >1b>1002 Yes 361 |[Bmass 1,25 TeV B(B- W) =1 CERN-EP-2017-094
VLQ QQ - WgWg Tep 28] Yes 203 160904261
Excited quark g' - qg. = 2j - 370 |q'mass 6.0TeV only v’ and d', 170309127
g Exciled quark ¢" = qy 1y 1j - 36.7 | q'mass 53TeV only v and d” CERN-EP-2017-148
g 9 Excited quark b = bg - 1b1j - 133 |b'mass 23TeV ATLAS CONF-2016:060
E ' Eucited quark b — W Torzeu 1620] Yes ===l 151002664
B ¢ lepton (* Jep - - A=30TeV 14112021
Excited lepton v* et - - A=16TeV 14112021
LRSM Majorana v 2e 4 2j - m(We) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H** - (£ 234e4(88) - - DY production ATLAS-CONF-2017-053
© | Higos tiplet H=* = {r 3eput - - DY production, B(H;* - () =1 14112021
Monatop (non-res prod) Teq b Yes in =02 14105404
Multi-charged particles - - - DY production, [¢| = 5e 1504.04188
Magnetic monopoles DY production, |g| = 1gp, spin 1/2 1509.08059
O R 0 W | L R L

- V; st
“Only a selection of the available mass limits on new states or phenomena is shown.

tSmall-radius (large-radius) jets are denoted by the letter j (J).

10 Mass scale [TeV]
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Dijet searches can exclude mediator masses between 50 GeV and 2.7
TeV for almost whole DM mass range
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Conclusions

* Very extensive set of BSM analyses

* No evidence for any BSM physics yet
= unconventional signatures are gaining in popularity

e In 2017 and 2018 more data is to be added (expected more than 100 fb™)
~ many regions and models still unexplored
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Public Results

» All public results:
» ATLAS: https:/twiki.cern.ch/twiki/bin/view/AtlasPublic/WebHome
» CMS: http://cms-results.web.cern.ch/cms-results/public-results/publications/

» EXOTICS specific results:
» ATLAS: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults

» CMS: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO

» SUSY specific results:
» ATLAS: https:/twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults

» CMS: http://cms-results.web.cern.ch/cms-results/public-
results/publications/SUS/index.html
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ATLAS Recent Results

RPV multijet 1-lepton
long-lived reinterpretation
displaced vertices
disappearing track

multijet (7-11)
OL inclusive
1-lepton + MET + jet

stop in Z/h
S5/3L

stop 2L
2b+MET
stop OL
stop b-l
multi b-jets
stop 2x2
stop 1L
Stop in stau

electroweak compressed
SUSY with photons
GMSB Higgsinos in 4b
Electroweak di-tau

EW 2/3L

1704.08493 [hep-ex]
CONF-SUSY-2018-03
1710.04901 [hep-ex]
PHYS-PUB-2017-019

1708.02794 [hep-ex]
1712.02332 [hep-ex]
1708.08232 [hep-ex]

1706.03986 [hep-ex]
1706.03731 [hep-ex]
1708.03247 [hep-ex]
1708.09266 [hep-ex]
1709.04183 [hep-ex]
1710.05544 [hep-ex]
1711.01901 [hep-ex]
1710.07171 [hep-ex]
1711.11520 [hep-ex]
ATLAS-CONF-2017-079

1712.08119 [hep-ex]
1802.03158 [hep-ex]
ATLAS-CONF-2017-081
1708.07875 [hep-ex]
1803.02762 [hep-ex]

All these use 2015+2016 data:

36 fblaty/s = 13 TeV

Expect ~150 fb1in Run2. We
already have about 80 fbl.

No significant excesses.

Searches in red have slight excess.
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ttbar+X

Selection
g ¢ ® Multiple jets (>=2/1/0 b-jets), 0/1/2 well-identified
leptons, and MET
X .
Main backgrounds
“gls e Z+jets (0 lepton), ttbar (1/2 leptons), backgrounds are
X constrained in different CRs
g t
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ATLAS-SUSY-2016-18/ (Eur. Phys. J. C 78 (2018)18)
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DM models

Effective field theories

Simplified models

Mediator energies >>
energy transfer at the LHC

Mediator is light enough to be produced at
the LHC!

(
q g X 1
- mass of the mediator
- mass of the DM
7 v, = - coupling to quarks -
q X q - couplign to DM X
29 Zeynep Demiragli
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DM Mass [TeV]
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Search DM

Big picture changes with the choice of couplings

DM Simplified Model Exclusions
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New resonances decaying to W/Z + Higgs

% 106 ATII_ASI i * Idata
2R o i L L B 1.5 TeV HVT x 10
= s = eV, . tt, single top . .
Lq>|_': :g: 0 lep., = 2 jets, 2 b-tags =w:::::,(’:ll))c’3\l?-|)-l AnaIySIS Strategy.
V.o,V = ."" Gf"“"ff‘”‘"”" B gl different regions OL, 1L-MET
e | - and 2L with at least two jets
and 1 or 2 b-tags.
b ANy g Global fit of all regions
Do 2 simultaneously
ZH (with Z to w)
v “. ’g 2 1.5F
o F
- 1 d - g
) F
(e 0.5 I
200 300 1000 20
My, [GeV]
. . = L : B ST L .
ttbar and Z+jets , shape is 8 1°0.F AarLas _ e visaeyi o
. i . ., o= Vs = 13 TeV, 36.1 fb™’ i, single top
MC estimated, normalisationis £ 19°F ziep. = zsets, 2 b-tags B /b B, cc)
. 10° 100 GeV < my < 145 GeV B Z+(bb.be.cc)
constrained from CRs 102 =z e, Z
10 :g-"znt:arrtainty

Multi-jet (V—qq), both
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ZH (with Z to dilepton) are data-driven, re-weighting
from untagged regions
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Diboson results
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Third generetion of squarks - multi b jets

gluinos decaying via third generation off-shel squarks

to the lightest neutralino

arXiv:1711.01901 [hep-ex]

0/1L gives better reach for
heavy gluinos and 2SS/3L
helps in the compressed

region.

Criteria common to all regions: Ny jes 2 3, pr > 30 GeV

High-Njg regions

A

Targeted kinematics  Type  Nepon  Adp  mr Ni rrr.i.:'l‘; M [miss Mgy
SROL =0 >04 - =27 > 100 > 200 > 400 > 2500
High-mes SRIL =1 - >150 26 > 120 > 200 > 500 > 2300
(HH) CR 21 - <150 z6 > 60 > 150 > 300 > 2100
(Large Am) P o beets
VROL =0 04 - =7 <I00fEMS>300 —  <300ifml*5 5100 > 2100
VRIAL =1 — 150 26 <140ifmey >2300 — <500 > 2100
SROL =0 >04 - 29 > 140 > 150 > 300 [1800,2500]
. ! SRIL >1 -  >150 =8 > 140 > 150 > 300 [1800,2300]
ntermediate-Meg
(HD) CR 21 - <150 =8 > 60 > 150 > 200 [1700,2100]
Intermediate A . -
(ntermedialeAm)  yp 0L =0 >04 - 29 <MOIFETS>300 - <300imEE > 140 [1650,2100]
T m’[.mm
VRIL >1 - >150 >8 <MOIfEMS>300 -  <300ifm’*® > 140 [1600,2100]
SROL =0 >04 - >9 > 140 - > 300 [900, 1200]
Low-meg SRAIL 21 - >150 =28 > 140 - > 300 [900, 1800]
(HL) CR 21 - <150 =8 > 130 - 250 [900, 1700]
Small Am
OmallAm) — yeoL =0 >04 - > < 140 - > 300 [900, 1650]
VRIL =1 - >150 =8 <140 - > 225 [900, 1650]
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