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What do we know?

 unknown unknown

    known unknown

    known known2



Exploration machine

We can create new 
forms of matter, 
even if we have 
little or no idea 
of what we are 

looking for!
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Interactions
Important assumption:
Requires some 
interaction with SM

SM

SM
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Other experiments
Direct

(Xenon etc)
Indirect

(FermiLAT etc)

SMSM

SM

SM
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Production
Heavier colored 

production...

...followed by cascade to 
WIMPs

SM

SM

Direct weak production...

..via intermediate heavy particle

6



Production
Heavier colored 

production...

...followed by cascade to 
WIMPs

SM

SM

Direct weak production...

..via intermediate heavy particle

Not 
discussed 

today
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Effective field theories
q,g

q,g

What is in here? A few possibilities

Allows connections to direct, indirect exp.
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ATLAS
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LHC dataset

Today’s results use 2011 data.
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How to see it?
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How to see it?
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Collider searches

I. Mono-jet
II. Mono-photon
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Mono-jet
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Mono-jet

ATLAS selection
MET > 350 (500)
1 or 2 jets, pT> 350(500), 30
veto lepton
dPhi(j2,MET) > 0.5

arXiv:1210.4491

Major backgrounds
Z→νν+jets
W→lν+jets

Constrained in data
  using control regions
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Control Regions
arXiv:1210.4491
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Mono-jet

arXiv:1210.4491 17

ATLAS selection
MET > 350 (500)
1 or 2 jets, pT> 350(500), 30
veto lepton
dPhi(j2,MET) > 0.5



Event display
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M* limits arXiv:1210.4491
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Mono-jet limits

arXiv:1210.449120



annhiliation rates

arXiv:1210.449121



8 TeV preliminary
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-147/



Mono-photon

arXiv:1209.462523



Mono-photon

ATLAS selection
MET > 150
photon pT>150
0 or 1 jet with pT>30
0 leptons
Object isolation, separation

arXiv:1209.4625

Major backgrounds
Z→νν+photon
W→lν+photon

Constrained in data
  using control regions
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Mono-photon

arXiv:1209.462525

ATLAS selection
MET > 150
photon pT>150
0 or 1 jet with pT>30
0 leptons
Object isolation, separation



Event display
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Mono-photon limits   

arXiv:1209.462527



Conclusions

Years after DM is postulated, we still
 know little of its particle nature.

Colliders are a good place to perform 
broadly sensitive searches.

ATLAS provides powerful, multi-faceted 
probes.
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Efficiencies

arXiv:1210.449129



M* limits

arXiv:1210.449130


