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Gluinos and squarks
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Gluinos and squarks
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Stop and sbottom

L Limits on stop and bottom masses reach beyond 1 TeV in
b most scenarios.
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& Light stop needed for the natural SUSY.
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Electroweak processes

> Low cross section expected.

& Limits strongly vary between models.
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Sleptons
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Searches with Higgs production
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Searches with Higgs production
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Natural SUSY

©> Reinterpretation of the SUSY results presented at
ICHEP’16, based on 13 fb-1

L “Vanilla” models already excluded

& Natural SUSY models with high MET have a very
limited possible mass space left.

&> Alternative searches with large multiplicities of high-
pr jets instead of MET still offer significant unexplored

phase-space.
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Displaced vertices and disappearing particles image by J. Antonelli, ICHEP 2016
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Dijet resonances

q,9 9,9

C> Signal should appear as a peak in the mass spectrum -
clear experimental signature.

& Very strong limits on high masses already - statistics
increase is not expected to give breakthrough anymore.

L Looking also at the intermediate and low mass regions.
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Sung Won Lee "Searches for new physics in dijet and multijet

final states"
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Pair-produced 3-jet resonance
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Resonances with the third generation quarks

Vs =13 TeV, 36.1 fb™
Expected 95% CL upper limit
——e—— Observed 95% CL upper limit
I Expected 95% CL upper limit £+ 10
Expected 95% CL upper limit + 2 ¢
LO Z', ., I'=1.2% cross section x 1.3
NLO Z'. ., I'=3% cross section
NLO Z'. ., T'=1% cross section

ATLAS

o x B [pb]
3&)

T TTI

L ]
.
5
5
IS
5
IS
S
IS
S
~
IS
IS
IS
S
~
S
~
-
~
~
‘e
IS

IIIIlIIl IlIIIIIIl Illllllll lIIIIIIIl L 1L

I IIIIIII| I IIIIIIII

107
0% N T
10_3 """ |
o5 1 1656 2 25 3 35 4 45 5
m,, [TeV]

Farida Fassi "Searches for heavy resonances decaying
to top quarks with the ATLAS detector"

10*

» x B(Z'—>tt) [pb]

95% CL Limiton o

18

36 fb' (13 TeV)

| IIIIIIIII Illllllll Illllllll IIIIIIII| IIIIIIIIl IIIIIIIIl IIIIIIII| [T

1Ll

CM S —— Observed
-------- Expected

Preliminary L] =10 Exp.
[ ] 2 o Exp.

—— Z'1% Width (NLO)
Combination (Ol + 11 + 2I)

5
M, [TeV]

Kevin Nash "Search for new resonances coupling to

third generation quarks at CMS"



https://indico.cern.ch/event/686555/contributions/2969876/
https://indico.cern.ch/event/686555/contributions/2969876/
https://indico.cern.ch/event/686555/contributions/2978188/
https://indico.cern.ch/event/686555/contributions/2978188/

Heavy resonances
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95% CL upper limit on cross-section [pb]

Resonances with leptons in the final state
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L Search for new gauge boson below the Z mass.
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Dijet CMS+Atlas

CMS Prelimin

& Combined limits are now covering the whole range.
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95% CL exclusions

I,/ M, <~100%

CMS Dijet %, 13 TeV
[EXO-16-046]

rzl / sz < ~30°/°

CMS Broad Dijet, 13 TeV
[arXiv:1806.00843]

Iy / My, <~10%

CMS Dijet, 13 TeV
[arXiv:1806.00843]

CMS Dijet, 8 TeV
[arXiv:1604.08907]

CMS Dijet b tagged, 8 TeV
[arXiv:1802.06149]

CMS Boosted Dijet, 13 TeV
[arXiv:1710.00159]
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ATLAS Boosted Dijet, 13 TeV

* [arXiv:1801.08769)]

ATLAS Dijet, 13 TeV

" [arXiv:1703.09127]
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" [arXiv:1804.03496]

ATLAS Dijet+ISR y, 13 TeV
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CDF Run2
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UA2
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Z width (all I',/M,))
[arXiv:1404.3947]
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Events /(100 GeV )

Exploiting substructures
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Boosted jets analysis
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> Boosted jets substructure analysed with deep
learning and other algorithms.
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Vector-like quarks
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Dark Matter

Spin-1 mediator

distribution.
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Andreas Albert "Searches for dark matter
with CMS"
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Data / SM

& New massive mediator couples DM to SM.

©> Signal should appear as an excess in the tail of the MET
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q

Dark Matter

Visible decay of the mediator

DM Mass [TeV]

W

> Mediator decays back to visible particles.

29

C> Signal should appear as a localised excess in di-fermion invariant mass.
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Dark Matter

Spin-0 mediator

© Final states with top quarks are
favoured due to coupling being
proportional to the quark mass.
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Summary

» No sign of new physics yet.
» Searches with 36 fb-1 are under completion.

» First results with 80 fb-1 dataset.

» There is still plenty of parameter space for
searches:

Hadronic SUSY searches improve slowly but electroweak sector
improve rapidly with accumulated LHC data, e.g. searches for
electroweakinos or 1st and 2nd generation sleptons.

Similar improvements are expected in the searches for the exotic
high mass resonances, as well as analyses techniques are
developing.

For DM sensitivity gain is expected across most of the simplified
models phase pace and long-lived particles searches.
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