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INntroduction

* A glimpse of ATLAS searches for physics beyond the Standard Model

* For the SUSY searches see Mitsou’s talk

S EEnEs sl be given on the recent results:

* Heavy resonances with di-lepton / di-jet / di-boson signatures
* Heavy neutrinos and WR bosons in leptons + jets channels

« tt /tb resonances in semi/di-leptonic final states

- b’b” pair production with leptons + jet(s) final states

* For these and more ATLAS results : https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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ATLAS & 201 | Data Taking

25m

LAr hadronic end-cap and
forward calorimeters

LAr eleciromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet | Transition radiation tracker

Semiconductor tracker

Inner Tracking Calorimeters Muon Detectors Magnets
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Luminosity weighted relative detector uptime and good quality data delivery during 2011 stable beams in pp collisions at Vs=7 TeV between
March 13t and October 30t (in %), after the summer 2011 reprocessing campaign

e ~ 99% of channels working
« Exceptional detector performance!
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/000 tons & 3000 km of cables...

88 Million channels...

Largest particle detector in history!
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Standard Model at ATLAS
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Foundation of all New Physics searches



Search for Di-Lepton Resonances

* Predicted by many extensions to the Standard Model z

!
|
» Common to use Sequential SM Z” as benchmark !
' —__—d

* Multiple events w/ my > | TeV ! ATLAS-CONFI012-007
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Search for Di-Jet Resonances

- Powerful to test the Standard Model and look beyond %5% g |

* q", axigluon, colour-octet scalar, string resonance... /

» Search for excess above phenomenological fit to data ATLAS-CONF-2017-038
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Search for W/ Resonances

* Predicted by many extensions to the Standard Model '
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Search for Heavy Neutrinos and WR

Additional gauge bosons (WR) predicted by Left-Right Symmetric Models

e SEeNenain VR = £ Ny 2 £ 10 .WR = 410, v 1203.5490

Search for both Dirac and IVIaJorana type heavy neutrinos (N)
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Search for tb Resonances

» Benchmark model right-handed WRr" w/ SM couplings

» Signature is | lepton (e/n) w/ large ET™ssand 2 jets (1/2 b-tag)  arxjv:1205.1016
» Can fully reconstruct invariant mass of tb system

S F T T %) L B B LIS R B S R B B w p[FrTTTTTITLTrTTT Tt
() ATLAS e Data I= ATLAS o Daa = ATLAS o Data
S 08 — 2 jets pretag ml CI>.) 10" s 2 jets 1-tag i _ c|>) , 2 jets 2-tag i '
g E | f L dt = 1 04 fb1 l:l \N,+jets . - Lu 2 i .- fL dt = 1 04 fb1 E \I;Vi;fstzn, Z+jets Lu 10 fL dt = 1 04 fb1 E \I;Vi;f:)n, Z+jets ?
A 10t [ Diboson, Z+jets . o, Vs= . £t U527 ToV [ Snoeer :
c E- \s=7TeV [l Single top 3 102 P Multjets T B utiots 4
G>J \ C Il Muttijets - s x10 3 10k ] : e W ( ) x 10
w 10 JES Uncertainty § * . * ' 77 JEs 3
- ; 10 E| ]
10° 7 1 i
of | -tag 1 2-tag 3
10—1 L W/, T
500 1000 1500 200( 500 1000 1500 2000 250( 500 1000 1500 2000 250(
my, [GeV] L m,, [GeV] L m,, [GeV] L
T — T —
5‘ T T I T T T I T T T T T T I T T T I T T T I T T T
% 102 ATLAS - 95% CL Expected limit _|
217 e o T N beyond the Standard Mode
! [ra=romm’ : O excess beyond the Standard [Vlode
=3 xpected = 20 |
@ Vs =7TeV
X 10 —— 95% CL Observed limit — ' . 4 Y 4
z = [
= . e Set limits on o(pp—=>W")xBR(W" —1b)
Q
2
@)
1E
% CL limit 1.13 TeV
95 % imi mw' > |. e
10—1 ! [ [

1 1 1 1 1 1 1 1 1 1 1 I 1 1 1
0.6 0.8 1 1.2 1.4 1.6 1.8 2



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2011-20/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2011-20/

[ +)ets

di-lepton

Search for tt Resonances

Sufficiently heavy leptophobic Z’ ,
Kaluza-Klein gluon excitation in Randall-Sundrum Model |

Search is performed in final states with >=1 lepton (e/M)
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» Request at least | b’ to decay into a Z (ee) and a b-quark

Search for b’b’ Pair Production

» Search for extra quarks beyond the third generation

arXiv:1204.1265

» Main backgrounds are Z+jets and top pair-production

.......................................................................
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Search for BSM Physics at ATLAS

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: March 2012)
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UED :yy + E
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IS RS with k/M, = 0.1 : ZZ resonance, my, ,;
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Other
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_ _ .
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pT/(uT mass (m(pT/mT) - m(si;) = 100 GeV)
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L1 111

*Only a selection of the available mass limits on new states or phenomena shown
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A complete list of all BSM results can be found @

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/E xoticsPublicResults
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Summary and Conclusions

RIS DEEn a verYy successiul year both for LHC and ATEAS
» Detector is very well understood and performing remarkably well

BRNGREViciciice for New Physics, Just yet...

- Many Interesting events such as leV di-lepton and top-quark pairs...

» Many analysis are already underway with the new 2012 data ( > 4 fb")

» New challenges - pileup, eV leptons...

Thank you for your attention..



