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Many new 13 TeV ATLAS results,
cover only selected topics

in the available time

See all results at
ExoticsPublicResults twiki

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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ATLAS @ LHC
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Total recorded on Oct 4th @ 13 TeV : 29.4 fb-1 

Results shown today based on 13.2 or 15.4 fb-1 
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ATLAS Physics
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13 TeV data are particularly interesting 
for searching of new heavy states

Excellent understanding of 
Standard Model processes!

W.J. Stirling,

ATLAS PublicResults

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults


Olya Igonkina New Trends in Physics 2016

Heavy resonances
Predicted by many BSM models

Heavy gauge bosons (Z’, W’); GUT inspired theories, Extra Higgs 
 Kaluza-Klein excitations, Randall-Sundrum extra dimentions

 Many ways to search for them : calculate invariant mass of few objects

Challenge : understanding the detector to perfection (alignment, calibrations, high 
pT reconstruction)
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pT(jet) = 3.13, 2.98 TeV
|y*(2jet) |  = 0.66 
M(2 jets) = 7.5 TeV

ET(e+) = 889 GeV, η = -0.51
ET(e-) = 868 GeV, η of 1.14
M(e+e-) = 2.38 TeV
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Di-jet resonance search
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Conventional peak search:
Mass of 2 very high pT jets

ATLAS-CONF-2016-069

High statistics allows also angular analysis

� = e|yj1�yj2| ⇠ 1 + cos ✓⇤

1� cos ✓⇤
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Initial State Radiation di-jet search

6ATLAS-CONF-2016-070
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Trigger Level Analysis di-jets
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Record jets reconstructed at trigger level
but do not record the rest of the event:
High rate possible due to small size of event

ATLAS-CONF-2016-030
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Di-jet searches Results
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Leptophobic Z’ model from arXiv:1507.00966

ATLAS ExoticsPublicResults

With High-mass di-jet search With 3 di-jet searches

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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Dark Model interpretation
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Only 2015 data, 
no dijet+ISR

ATLAS ExoticsPublicResults

Leptophobic Z’ model from arXiv:1507.00966

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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4-jet di-resonance search

10ATLAS-CONF-2016-084
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Vector-like quarks
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Vector-like top partner:
color-triplet fermion
with left and right coupling to W-

3'

Motivation'
•  To'cancel'the'quadra?c'divergences'to'the'higgs'mass:''
•  Fine'tuning,'New'par?cles'
•  One'solu?on:'VectorQLikeQQuarks'

•  Top'partner'
•  Decays'''T'Q>'Wb,'Zt,'Ht 'B'Q>'Wt,'Zb,'Hb'

'
•  Strategy'
•  3'analyses''
•  TQPlane'Wb+X'''Ht+X'and'combined'
•  BQPlane'Hb+X''
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Vector-like quarks: T→Zt

12ATLAS-CONF-2016-101

Z→νν 

t→Wb
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Vector-like quarks : T→Wb
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Additionally: ETmiss > 60 GeV, 
pT(lep)> 25 GeV, pT(jet)>25 GeV

W→ℓν

b

W→qq 

b

ATLAS-CONF-2016-102
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Vector-like quarks : T→Ht

14ATLAS-CONF-2016-104

Leptons, big cone jets and small cone jets
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Di-boson Resonances

Many final states:

 VV→ℓℓqq, ℓνqq, ννqq, qqqq

 VH→ℓℓbb, ℓνbb, ννbb, qqbb

 HH→bbbb

 Wide range of bosons pT :

Resolved : 2 small cone jets

Boosted : 1 large cone jet

Different techniques to analyse jet 
substructure

15

jets, leptons, missing energy



VV→ℓνqqVV→ℓℓqq
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VV resonances

16ATLAS-CONF-2016-082

VV→qqqq

VV→ννqqVV→ℓℓqq VV→ℓνqq

ATLAS-CONF-2016-055 , ATLAS-CONF-2016-062 and ATLAS-CONF-2016-082 . 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-055/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-055/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-062/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-062/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-082/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-082/
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VV resonances
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Channels are not combined

ATLAS-CONF-2016-055 , ATLAS-CONF-2016-062 and ATLAS-CONF-2016-082 . 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-055/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-055/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-062/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-062/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-082/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-082/
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VH Resonances
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VH→qqbb

VH→𝜈𝜈bb

VH→ℓ𝜈bb

VH→ℓℓbb

ATLAS-CONF-2016-083 arXiv:1607.05621

http://arxiv.org/abs/1607.05621
http://arxiv.org/abs/1607.05621
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W’, Z’ results in HVT model

19arXiv:1607.05621

Heavy vector triplet model

Model A - similar to SM gauge group
Model B - similar to composite Higgs

http://arxiv.org/abs/1607.05621
http://arxiv.org/abs/1607.05621
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Di-photon resonances
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Unfortunately, no signal at m(γγ) ~ 750 GeV

ATLAS-CONF-2016-059
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Di-photon resonances
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Unfortunately, no signal at m(γγ) ~ 750 GeV

ATLAS-CONF-2016-059
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Dark Matter searches
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Newest results 
on Dark Matter
(see the whole list at 
ExoticsPublicResults twiki)

ATLAS-CONF-2016-086

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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13 TeV ATLAS Exotics results
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Summary
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 The LHC is performing extremely well, expecting more than 30 fb-1 by the end of 
this year

 13 TeV is very interesting new territory w.r.t 8 TeV - in particular cross-section of 
heavy resonances is significantly higher

Many searches of heavy new particles is performed

so far no news

di-photon resonance from 2015 is not confirmed

Analyses are constantly improved

New boosted techniques allows to analyse jet substructure

New trigger approach - allows to analyse also lower mass regions 

Work is ongoing - more results in winter


