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•  Why?

–  Useful parameterization of MET searches.

–  Minimal setup.

–  Captures mediator effects.

–  Constraints map onto full Dark Matter theories?


•  How?

–  Should be consistent at relevant energies (Remember 

EFT approach?  Same applies here.)

–  Consider model predictions for other searches (Direct 

detection: remember cosmology-dependence)

–  Consider model predictions at colliders.





Simplified DM Models




Goals


Michelangelo yesterday




•  Theory:






•  Processes:
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•  Decay width:


•  Width:
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•  Theoretical consistency:




•  Consider limit:


•  Thus annihilation violates perturbative unitarity 
unless e.g.


•  However this may not be too important for region 
probed by mono-jets.
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•  Before collider bounds:
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A lot of model dependence 
in here.  Very interesting

discussion yesterday.



Direct detection exps don’t 
talk about models, they

talk about x-sections.



We are talking about

models, know

annihilation channels etc.

But how far should the 
model be taken?



Both lines?

One line?

No lines?
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Dijet Searches
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ATLAS Dijet 

Resonances


CMS Dijet

Resonances


CDF Dijet

Resonances


ATLAS Lepton-

Associated Dijet


UA2 Dijet

Resonances
 Di-Top


Resonances




•  CMS: 1501.04198. 

•  ATLAS:  1407.1376. 

•  Backgrounds taken from analyses.

•  Cuts recast to find mjj distributions for 

model.

•  Signal and background compared with CLS 

method in MCLimits.

•  Systematics included.

•  Results checked against ATLAS and CMS.

•  ATLAS and CMS combined.





ATLAS/CMS Dijets
 1503.05916




•  Dijet bounds:


•  Good coverage from combination.

•  Stronger for                              as more quark decays
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•  Dijet bounds:


•  Good coverage from combination.

•  Di-Top resonances can be relevant too!





Vector Mediator
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•  How do bounds scale with mediator width?




•  Width of resonance an important factor!





Vector Mediator


�R/MR = 0.5

�R/MR = 0.01

100 200 500 1000 2000
0.001

0.005
0.010

0.050
0.100

0.500

MR [GeV]

g q
2
B
R
(R

�
jj)

CombinedATLAS& CMS

Tevatron

ATLASassociateddijet

UA2

1503.05916




•  How do bounds scale with mediator width?




•  Width of resonance an important factor!
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•  How do bounds scale with mediator width?




•  Width of resonance an important factor!





Vector Mediator
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•  Comparison with other limits:
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•  Comparison with other limits:





Vector Mediator
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•  Already have dijet limits at 13 TeV!





Vector Mediator


ATLAS
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•  Comparison with other limits:


•  Motivates choosing a benchmark where dijets are 
less significant.
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•  Main message:  All observables help to build up a 
clearer picture of dark sector and its interactions.


–  If scenario is discovered at LHC where relic density too 
small (or too big), then this would tell us Universe had 
non-standard cosmology after                         .


–  If dijet resonance discovered first, this may be a window 
into dark sector.  If MET discovered first then dijet 
resonances will help us tell if a vector mediator.




•  Practically:  Probably best option now is to choose 

benchmark couplings that aren’t already in 
tension with e.g. dijet constraints.





Conclusions
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