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Introduction
● Overwhelming astrophysical evidence for Dark Matter (DM) in our Universe  

○ DM accounts for ∼26% of the Universe content
● Ok, so what is DM?

○ gravitationally interacting matter
○ huge number of candidates

● I’ll focus on the WIMP paradigm (weakly interacting massive particles)
○ several nice features, weak cross section -> correct relic abundance, stable, cold 
○ excellent interplay between indirect, direct and collider searches

DM

DM

SM

SM

Indirect 

Collider

Direct

2



Overview on DM searches in ATLAS

Mono-x searches Di-x searches● Jet+X
● Photon+X
● H+X
● W+X
● Z+X
● ℓℓ+X
● tt+X
● bb+X
● ...

● Di-jet
● Di-jet @ trigger level
● Di-jet + ISR
● Di-b-jet 
● ...
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● Long-lived particles...
● BSM Higgs, Higgs->invisible...
● More exotics results...

In this talk I’ll focus on very recent ATLAS results on full 2015+2016 dataset:
● Photon+X arXiv: arXiv:1703.09127
● Di-jet arXiv:1703.09127
● H(->bb)+X conf-note ATLAS-CONF-2017-028 and H(->γγ)+X ATLAS-CONF-2017-024

DM benchmarks for run-2: EFT -> Simplified Models (see arxiv:1507.00966, 1603.04156)

Other DM-related searches

https://arxiv.org/abs/1704.03848
https://arxiv.org/abs/1703.09127
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-028/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/
https://arxiv.org/abs/1507.00966
https://arxiv.org/abs/1603.04156


γ+X NEW, 36/fb arXiv:1703.09127
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● >=1 isolated photon and ET
miss

● 3 ET
miss regions: 150-225, 225-300, >300 GeV 

● Z and W bkg from control regions (CRs) with leptons
● Fake photons from electrons from Z->eγ/Z->ee
● Fake photons from jets with ABCD method, CRs

with inverted isolation/inverted quality cuts
● γ+jet with a wrong

jet reconstruction:
low ET

miss CR

https://arxiv.org/abs/1704.03848


γ+X NEW, 36/fb arXiv:1703.09127 
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simultaneous fit to all CRs and SR, no bkg shape fit 
● Statistically limited measurement
● Limits on DM production via vector/axial-vector

○ X+MET @ collider important for low DM 
mass, and particularly for spin-dep. int. 

Limits on  
γγχχ via 
dimension-7
EFT
operator 

https://arxiv.org/abs/1704.03848


Di-jet analysis NEW, 37/fb, arXiv:1703.09127
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● Search for resonances on mjj spectrum
● Completely data-driven: functional fit
● New sliding window fit, robust for high stat

● No significant 
excess: limits on q*, 
quantum black 
holes, W’, Z’, W*

● New folding with 
transfer-matrix: 
limits on generic 
gaussian with a 
truth-level width

● Also: angular 
analysis (see backup)

y*=(y1-y2)/2 <0.6 explored (1.2 for W*)
leading jet pT>440 GeV (due to trigger)
mjj>1.1 TeV (due to trigger)

sliding window fit

https://arxiv.org/abs/1703.09127


Di-jet @ low mass link
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High-mass di-jet

Di-jet + ISR
ISR γ/jet -> trigger
search in mjj of dijet

Trigger Level Analysis
● partial info stored
● ad-hoc calibration
● huge statistics

fit technique more 
complicated di-bjet on 13.3/fb @ 13 TeV ATLAS-CONF-2016-060

γ+jet on 3.2/fb @ 13 TeV JHEP 03 (2016) 041

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-070/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-070/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-060/
http://dx.doi.org/10.1007/JHEP03(2016)041


Photon+X and di-jet: filling the empty space link
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coupling to quarks 
gq critical for the 
interplay between 
mono-x and di-jet

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


Adding leptons in the big picture link
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/index.html


Mono-h(bb) 36/fb ATLAS-CONF-2017-028

Mono-h(γγ) 36/fb ATLAS-CONF-2017-024

h-ISR suppressed: higgs involved in DM mechanism!

● resolved category: 2 small-R b-jets
● merged category (high ET

miss): 1 large-R jet, 
track-jets used for b-tagging

● Fit in mh
reco to CRs and SR in 4 ET

miss regions

h->bb

h->γγ
● Several categories mainly based on ET

miss 
significance and pT

γγ

● Fit to mγγ in the different categories searching for 
signal contributions 
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-028/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/


Mono-h results
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● Results interpreted in a Z’-2HDM model
● h->bb dominates the sensitivity
● h->γγ presents limits also for a heavy H-EFT 

model and for a Z’B model
● h->bb presents generic limits on

h+DM visible cross section



DM @ CMS
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Di-jet preliminary results PAS-EXO-16-056 

● high-mass and low-mass (data 
scouting)

● used wide-jets, less sensitive to FSR
● limits for qq, qg, gg resonances

Jet+X publication on 13/fb arXiv:1703.01651

● challenging, limited by syst in significant region
● W+X and Z+X considered and combined
● γ+jet CR used in addition to leptonic ones

Also: h->(bb,γγ)+X 2015 dataset arXiv:1703.05236

https://cds.cern.ch/record/2256873?ln=en
https://arxiv.org/abs/1703.01651
https://arxiv.org/abs/1703.05236


Conclusion
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Searches for Dark Matter at colliders:
Complementary with other DM searches Challenging! Invisible particles, control of detector 

performance in extreme regimes, control of backgrounds...  

Dijet event, mjj=8.1 TeV

γ+X

● 2015+2016 dataset > Run 1
● Many results on their way
● CMS recent results:

○ di-jet full 2015+2016 dataset PAS-EXO-16-056
○ Jet+X partial 2015+2016 dataset arXiv:1703.01651
○ h->(bb,γγ)+X 2015 dataset arXiv:1703.05236

● ATLAS+CMS+theorists working together Dark Matter Working Group

mjj=8.1 TeV

https://cds.cern.ch/record/2256873?ln=en
https://arxiv.org/abs/1703.01651
https://arxiv.org/abs/1703.05236
https://lpcc.web.cern.ch/lpcc/index.php?page=dm_wg


BACKUP
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From EFTs to Simplified Models

● Effective Field Theories (EFTs) used in the past to model in a general way DM 
production

● Recent collider DM papers moving to simplified model approach (see 
arxiv:1507.00966, 1603.04156)
○ a mediator (scalar, pseudo-s., vector, axial-vector,...) is assumed
○ less general, richer phenomenology, better defined comparison with direct 

searches
● Mediatior with mass > 10 TeV → EFT
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https://arxiv.org/abs/1507.00966
https://arxiv.org/abs/1603.04156


The Large Hadron Collider and the ATLAS exp.
● LHC started run-2 in 2015, proton vs 

proton @ √s=13 TeV 
● Parton luminosity for producing massive 

states is greatly enhanced -> great 
opportunity for searches!

● Almost 40/fb of data collected by the 
ATLAS experiment with excellent 
performance
○ already more than run-1!
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Di-jet analysis NEW, 37/fb, arXiv:1703.09127

NEW Limits on Z’

Limits from previous publication
PLB 754 (2016) 302

https://arxiv.org/abs/1703.09127
http://dx.doi.org/10.1016/j.physletb.2016.01.032
http://dx.doi.org/10.1016/j.physletb.2016.01.032


Jet + X 3.2/fb @ 13 TeV, PRD 94 (2016) 032005

● Select events with high pT jet(s) and ET
miss

● Trigger fully efficient for ET
miss>250 GeV

● Dominant bkg Z(->νν)+jets, W(->ℓν)+jets
○ constrained in control regions (CRs) with leptons
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● Simultaneous fit to CRs and signal region (SR)
● No excess -> limits on several models
● ADD for Large Extra-Dimensions, squark pairs

production, WIMPs produced by axial-vector mediator

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/


X+ℓℓ 13/fb @13 TeV ATLAS-CONF-2016-056
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● ee/μμ + ET
miss

● ZZ from MC, WZ 25% from 3ℓ CR
● Z+jets (small) with data-driven method

● Non-resonant (WW, tt, Wt, Z->ᶦᶦ) 
from eμ CR

● Bkg uncertainty dominated by Z+jets
● Limits produced for heavy Higgs, RS 

graviton, Zh with h->invisibile, DM 
with vector mediator  

https://cds.cern.ch/record/2206138


DM+bb 13/fb @ 13 TeV ATLAS-CONF-2016-086
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● Events with exactly 2 b-jets and ET
miss, 3rd jet veto

● b-tagging based on multivariate algorithm with ε=60%
● Dominant bkg from Z+bb, reduced with cut on ∆Rjj (separation)
● Cut on momentum imbalance between jets Imb(b1,b2)
● CRs defined for 2ℓ+1b (->Z+bb),  1ℓ+2b (->ttbar), 1ℓ+1b(->W+hf, single-t)
● Validation regions

used to validate bkg
● Combined fit to all 

CRs + SR
● Dominant syst from 

jet energy scale, 
b-tagging, V+jets 
modelling

Limits on DM+ bb with 
pseudoscalar mediator

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/


DM+tt 13/fb @ 13 TeV, ATLAS-CONF-2016-077, 2016-050, 2016-076  
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● In searches for stops with 0, 1 or 2 charged leptons, 
produced limits also on DM via scalar/pseudoscalar med.

● Many SRs, based on kinematics/topological discriminating 
variables, and have regions dedicated to DM searches 

● Slight excess in one 
SR in 1-lepton 
analysis (3.3 σ)

● Not unexpected, 
when considering the 
huge number of 
regions explored

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-076/


DM+tt 13.2/fb @ 13 TeV, ATLAS-CONF-2016-077, 2016-050, 2016-076  
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Comparable sensitivity
 for the different searches

0L

1L

2L

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-076/


CMS Jet+X
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CMS Jet+X arXiv:1703.09127
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https://arxiv.org/pdf/1703.01651.pdf
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CMS Jet+X arXiv:1703.09127

https://arxiv.org/pdf/1703.01651.pdf
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CMS Jet+X arXiv:1703.09127

https://arxiv.org/pdf/1703.01651.pdf
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CMS Jet+X arXiv:1703.09127

https://arxiv.org/pdf/1703.01651.pdf
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CMS Jet+X arXiv:1703.09127

https://arxiv.org/pdf/1703.01651.pdf


Jet+X
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Jet+X selection
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● Inclusive regions used for model-independent limits
● Exclusive regions for benchmark models

PRD 94 (2016) 032005

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
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Jet+X background estimation

● Multijet (very small, 0.5% in first region, negligible in other) with jet smearing method, which uses 
well measured low-MET multijet events convoluted with a MC-based data-constained response 
function to generate a sample of pseudodata events

● Non-collision background is impportant at online level, and significantly reduced by jet quality. Main 
remaining bkg due to beam-induced events, estimated in data identifing calorimeter clusters 
associated with muons parallel to beam pipe. The efficiency of the method is evaluated in a CR with 
inverted jet quality. The final bkg is very small, similar to MJ

PRD 94 (2016) 032005

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
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Jet+X background estimation PRD 94 (2016) 032005

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/


Jet + X 3.2/fb @ 13 TeV, PRD 94 (2016) 032005
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
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Jet+X background uncertainties
Impact on total background:
● JES, MET scale: 0.5% (IM1) - 1.6% (IM7)
● Jet quality, pileup, correction to jet-pt and MET: 0.2% - 0.9%
● Lepton id/reco/scale: (in the relevant CR) 1.4%- 2.6%
● Scale, PDF, matching: 1.1% - 1.3%
● Modelling and theoretical unc on W->Z: 2.0% - 3.9%
● Theoretical unc on top bkg: 2.7%-3.3% 
● Other bkg: very small impact
● Stat: 2.5% - 10%
● Luminosity: negligible

PRD 94 (2016) 032005

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/


Jet+X results
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PRD 94 (2016) 032005

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
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Jet+X results PRD 94 (2016) 032005

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2015-03/


CMS di-jet
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CMS di-jet 
EXO-16-056
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https://cds.cern.ch/record/2256873/files/EXO-16-056-pas.pdf
https://cds.cern.ch/record/2256873/files/EXO-16-056-pas.pdf
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CMS di-jet 
EXO-16-056

https://cds.cern.ch/record/2256873/files/EXO-16-056-pas.pdf
https://cds.cern.ch/record/2256873/files/EXO-16-056-pas.pdf


40CMS di-jet EXO-16-056

https://cds.cern.ch/record/2256873/files/EXO-16-056-pas.pdf


Di-jet
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Di-jet analysis NEW, 37/fb arXiv:1703.09127
● Non-resonant signals: look at angular 

distribution of jets

● QCD dominated by t-channel -> flat ᶩ
● s-channel, NLO QCD, LO EW corrections

-> ᶩ dependence
● BSM more at low ᶩ than QCD
● QCD from Pythia LO + corrections
● μR/μF scale, jet energy scale: dominant unc.  

Limits on 
contact 
interaction with 
destructive 
interrference 
with SMSimultaneous fit in 7 mjj regions

https://arxiv.org/abs/1703.09127
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Di-jet analysis NEW, 37/fb arXiv:1703.09127

https://arxiv.org/abs/1703.09127


Photon+x
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Photon+X simulations
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arXiv:1704.03848

https://arxiv.org/abs/1704.03848
https://arxiv.org/abs/1704.03848


Photon+X selection
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arXiv:1704.03848

https://arxiv.org/abs/1704.03848
https://arxiv.org/abs/1704.03848


Photon+X CRs
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arXiv:1704.03848

https://arxiv.org/abs/1704.03848
https://arxiv.org/abs/1704.03848


Photon+X results: AV mediator
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arXiv:1704.03848

https://arxiv.org/abs/1704.03848
https://arxiv.org/abs/1704.03848


Photon+X results: V mediator
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arXiv:1704.03848

https://arxiv.org/abs/1704.03848
https://arxiv.org/abs/1704.03848


X+h->γγ
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X+h->γγ signal models
● Z’B model, vector mediator for a U(1)B symmetry, 

with mass given by an additional scalar Higgs 
(mixing with the SM higgs with a given angle)
○ Parameters: gq, gDM, ghZ’Z’ (dimensional 

parameter, dimension of a mass), mixing angle, 
mZ’, mDM

● Z’-2HDM model
○ different kinematics, due to on-shell Z’ 

production -> harder MET spectrum
○ Parameters: mA, mDM, mZ’, ratio VEV 2HDM, 

gZ’
● Heavy scalar model

○ 2mh<mH<2mt
○ DM is with spin-0 here

ATLAS-CONF-2017-024

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/


X+h->γγ ATLAS-CONF-2017-024
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/
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X+h->γγ ATLAS-CONF-2017-024

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/
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X+h->γγ ATLAS-CONF-2017-024

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/
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X+h->γγ ATLAS-CONF-2017-024

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/
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X+h->γγ ATLAS-CONF-2017-024

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-024/


X+h->bb
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X+h->bb ATLAS-CONF-2017-028
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http://cds.cern.ch/record/2259066/files/ATLAS-CONF-2017-028.pdf
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X+h->bb 
ATLAS-CONF-2017-028

http://cds.cern.ch/record/2259066/files/ATLAS-CONF-2017-028.pdf
http://cds.cern.ch/record/2259066/files/ATLAS-CONF-2017-028.pdf
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X+h->bb ATLAS-CONF-2017-028

http://cds.cern.ch/record/2259066/files/ATLAS-CONF-2017-028.pdf


X+V->hadronic
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X+V->hadronic: selection and background
● Trigger MET>70 GeV
● MET>250 GeV, pT

miss>30 GeV
● >=1 large-R jet with pT>200 GeV, mJ consistent with W/Z, D2 cut
● ∆Ф(MET,jets)>0.6 rad
● ∆Ф(MET,pT

miss)<90°

Bkg CRs all require one large-R jet with D2 cut, MET>200 GeV, pT
miss>30 GeV

● Z+jets in 2mu CR, mass compatible with Z
● W boson in 1mu CR, no-btag
● top in 1mu CR, >=1 b-tagged track jet
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X+V->hadronic: CRs
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PLB 763 (2016) 251

https://arxiv.org/abs/1608.02372
https://arxiv.org/abs/1608.02372


X+V->hadronic: SR
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PLB 763 (2016) 251

https://arxiv.org/abs/1608.02372
https://arxiv.org/abs/1608.02372
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V+X with V->hadron limits on VVᷣᷣ EFT model and on a simplified model   

PLB 763 (2016) 251

https://arxiv.org/abs/1608.02372
https://arxiv.org/abs/1608.02372


X+ll
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X+ll: signal models
● High mass analysis

○ heavy H -> ZZ -> llnunu in 300-1000 GeV region, narrow width
■ particularly relevant above 500 GeV in the ZZ combination

○ llnunu final state used also for spin-2 KK graviton in the Randall-Sundrum 
framework with warped extra dimension (RS1)

● Low mass analysis
○ Mono-Z(->ll), vector interaction
○ Zh with Z->ll, h->invisible (prediction, 0.1% due to ZZ->nunununu) 
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ATLAS-CONF-2016-056

https://cds.cern.ch/record/2206138
https://cds.cern.ch/record/2206138


X+ll: event selection
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ATLAS-CONF-2016-056

https://cds.cern.ch/record/2206138
https://cds.cern.ch/record/2206138


X+ll: background estimation
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● ZZ from MC
● WZ in the 3l CR, ll pair compatible with Z + 1 e/mu

○ mT
W>60 GeV to reduce contamination from Z+jets and tt

○ no b-jets 

○ the corection factor fWZ results = 1.25+-0.04+-0.05
● Z+jets from ABCD method, cuts on fractional pT <0.2 and ∆Ф(MET,pT

ll)>2.7, 
then

● Non-resonant (WW, tt, Wt, Z->tautau) in emu CR
● Fake-lepton (small) from data CR with one loose but non tight lepton, multiplied by a fake 

factor measured in Z+jets events as #jets passing quality/#jets passing loose quality

ATLAS-CONF-2016-056

https://cds.cern.ch/record/2206138
https://cds.cern.ch/record/2206138


X+ll results
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ATLAS-CONF-2016-056

https://cds.cern.ch/record/2206138
https://cds.cern.ch/record/2206138


X+ll results
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ATLAS-CONF-2016-056

https://cds.cern.ch/record/2206138
https://cds.cern.ch/record/2206138


X+ll results
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ATLAS-CONF-2016-056

https://cds.cern.ch/record/2206138
https://cds.cern.ch/record/2206138


DM+bb
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DM+bb selection
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ATLAS-CONF-2016-086

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/


DM+bb background
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● Same flavour, opposite sign  2l CR for Z+jets
● 1 lepton, 2 b-jets: CRW2b for tt
● 1 lepton, 1 b-jet: CRW1b for W+jets and single-top

ATLAS-CONF-2016-086

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/


DM+bb validation regions
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ATLAS-CONF-2016-086

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/


DM + bb results
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ATLAS-CONF-2016-086

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/


DM + bb results
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ATLAS-CONF-2016-086

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/


DM + bb results
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ATLAS-CONF-2016-086

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/


DM + bb results
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ATLAS-CONF-2016-086

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-086/


Stop searches
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Selections
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reclustered top candidates

0L

1L

2L: dilepton trigger, mll> 20 GeV

ATLAS-CONF
-2016-077, 
2016-050, 
2016-076

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-076/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-076/


DM+tt 0L SR distribution 

● CRs with reconstructed leptons 
are defined
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ATLAS-CONF-2016-077

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/


DM+tt 0L results 
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Pseudoscalar limits in the body of the 
presentation

ATLAS-CONF-2016-077

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-077/


DM+tt 1L SR distribution 
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● ttbar (mostly from ll with one lost lepton) 
and W+jets in CR with lower mT 
with/without b-jets

● single-top (from Wt) from CR with low mT, 
high amT2, 2 b-jets, high separation 
between the two b-jets

● tt+Z CR using tt+gamma (Z->ll has too 
low stat)

● multi-jet negligible
● Z+jets (small) from MC

ATLAS-CONF-2016-050

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/


DM+tt 1L SR results
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ATLAS-CONF-2016-050

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/


DM+tt 1L SR results
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Pseudoscalar limits in the body of the 
presentation

ATLAS-CONF-2016-050

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-050/


DM+tt 2L background estimation
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ATLAS-CONF-2016-076

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-076/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-076/


DM+tt 2L results
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Pseudoscalar limits in the body of the 
presentation ATLAS-CONF-2016-076

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-076/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-076/


Other analyses
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W’ and Z’ in leptonic channels ATLAS-CONF-2017-027, 2017-016
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● Searches performed on 36/fb @ 13 TeV
● Key is the reconstruction performance for very energetic leptons
● Search performed on ℓν transvers mass (W’) and ℓℓ invariant mass (Z’)

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-027/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-016

