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2Complementarity of dd/id/colliders (1)

Discussion on DM @ colliders – MITP Dark Matter

ATLAS: arXiv:1502.01518
CMS: arXiv:1408.3583

Questions for discussion:
1) is a comparison on this plane reasonable?

2) what uncertainties (e.g. production uncertainties) uncorrelated with 
non-collider results should be included in the EFT limits, and how?

http://arxiv.org/abs/1502.01518
http://lanl.arxiv.org/abs/1408.3583


3Complementarity of dd/id/colliders (2) (feedback from dark malt workshop)

Proposal slides from Bristol workshop (1407.8257)

Maybe plot  
m_DM 

on the x axis,
(on log scale)

Discussion on DM @ colliders – MITP Dark Matter

https://twiki.cern.ch/twiki/pub/LHCDMF/WebHome/proposal_vector_scalar_schannel.pdf


4Simp. Model Reinterpretation (feedback from dark malt workshop)

Example of vector mediator (Z'-like)

(this plot would be available 
on HEPData)

Discussion on DM @ colliders – MITP Dark Matter



5Eft validity, truncation and use

arxiv:1008.1783

Question for discussion:
1. Is this EFT/CI still a viable/useful benchmark for colliders?

If so, how to make sure its caveats are known  →
Can/should we do something about its validity?

   Commonly used benchmark at colliders:
Contact Interaction (Effective Field Theories)

CI approximation valid if

Λ

(minimal constraint)

EFT Operators 

Truncation procedures available
(see backup, slides from this morning)

Discussion on DM @ colliders – MITP Dark Matter

http://arxiv.org/abs/1008.1783


6simplified models limits as eft limits?

Question for discussion:
what about experimentalists only give an EFT-like limit coming from 

simplified models with very high mass mediators?

You don't want to use 
an EFT here (it would 
be too conservative)

You don't want to use 
an EFT here (it would 
contain invalid events)

Region of interest for 
EFT limits: Mmed > X

We would need to study 
the “turn-on”:

generate more points
around on/off-shell region

X

Discussion on DM @ colliders – MITP Dark Matter



7Mapping of simplified models and efts

Question for discussion:
Is it easy for theorists to map simplified model back to an EFT?

Commonly used operators  for collider searches 
(distinct kinematics/ SD/ID differences)

Linear combination of D1, D8, D9

D5...D8

D1-D4 (D11-14)

Discussion on DM @ colliders – MITP Dark Matter
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Prioritized list of simplified models for atlas/cms

Prioritized list of models 
for jet+MET search

Prioritized list of models 
for W/Z/γ+MET searches

More models for ttbar+MET 
searches, single top+ MET searches

Question for discussion:
Are we missing something?

What about colored vector t-channel / charged 
(heavy fermion) mediators

Question for 
discussion:
EFT validity?



9simplified models for atlas/cms searches

Caterina Doglioni – Dark Matter at ATLAS – MITP Dark Matter

Further questions for discussion:

1)  Should we constrain the initial state partons to light quarks only 
(done so far) or turn on heavy quarks?

2) is it useful to draw a distinction between mq-dependent / Yukawa EFT 
coefficients and those without (  → MFV)? 

Are the variants well-motivated?

3) what about spin-2 mediators? 
Is this covered by combinations of tensor EFT? 

4) if we see no signal, are there higher dimension mono-jet-like 
operators that would become well-motivated?

5) how do we proceed in case of signal
(see Emanuele's talk, other ideas?)



10reinterpretation

Caterina Doglioni – Dark Matter at ATLAS – MITP Dark Matter

 "Leave anything for us?"
"Just bodies limits."

Question for discussion:
Is what we provide to theorists sufficient for reinterpretation?

Example: http://hepdata.cedar.ac.uk/view/ins1308524

1) signal cut-flow (not always provided)
2) tabulated lists of backgrounds (different variables)

3) tabulated limit plots for benchmarks

On wishlist: 
4) bin-to-bin background correlations

http://hepdata.cedar.ac.uk/view/ins1308524
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Backup slides



12Eft operators for Met+X searches 

Caterina Doglioni – Dark Matter at ATLAS – MITP Dark Matter
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Somehow counterintuitive results! Competing effects:
 Higher MET  higher Q→

tr

  (weak correlation: MET smeared by detector)  

 Increase of reach in M*  higher limits to start with  increased validity→ →
 

ATL-PHYS-PUB-2014-007

Caterina Doglioni – Dark Matter at ATLAS – MITP Dark Matter

mono-jet prospects and eft validity

http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2014-007/


Eft validity: is truncating a solution?

Antonio Boveia, Caterina Doglioni – ATLAS/CMS DM Forum – Exotics Plenary

ATLAS: arXiv:1502.01518

"I suppose nothing hurts you."
"Only pain truncations."

14

CI approximation valid if

Λ

(minimal constraint)

Can we simply remove invalid events
and have conservative limits at all times?

Coupling perturbativity + s-channel mediator 

http://arxiv.org/abs/1502.01518


Eft validity truncation proposal (atlas)

Antonio Boveia, Caterina Doglioni – ATLAS/CMS DM Forum – Exotics Plenary

Valid if Connect mediator mass and EFT scale Λ:
need information on theory completion

 coupling-dependent condition,→
precise and well-defined within choices 

Λ

Key parameter for truncation:                = fraction of events passing 

Two equivalent procedures:
cross-section truncation, corresponding only to valid events(used in 8 TeV papers)

iterative rescaling of M* limits after determining R (used in 14 TeV studies)

ATLAS: arXiv:1502.01518 15

(minimal constraint)

http://arxiv.org/abs/1502.01518


Alternative Eft validity truncation proposal

Antonio Boveia, Caterina Doglioni – ATLAS/CMS DM Forum – Exotics Plenary

Mcut = g*M*

- only depends on 
parameters of the EFT
as opposed to needing 

information on UV 
completion 

(still, physical 
interpretation

requires assumptions)

- can be scanned

arXiv:1502.01518 16

http://arxiv.org/abs/1502.04701


More on Eft validity truncation proposal

Direct comparison with
simplified model:
shows very (too?) 

conservative region after 
truncation

T-channel (squark) mediator

arXiv:1502.01518

Caterina Doglioni – Dark Matter at ATLAS – MITP Dark Matter
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http://arxiv.org/abs/1502.04701


Models with Direct boson-dm coupling for dirac dm

UV-completion is possible, but not covered in Forum
Validity criteria under discussion – input?

Dimension-7 operators 
related by gauge invariance

 choose benchmark points for k1/k2→
that are easy to reinterpret

1. Dimension-5 model

2. Dimension-7 models

scalar

pseudoscalar,
(can be reweighted 

from scalar)
Monophoton/monoZ: no different in kinematics

from choice of k1, k2  choose favourable x-sec point→

Possible choice of  
initial benchmark

Possible choice of
initial benchmark

Caterina Doglioni – Dark Matter at ATLAS – MITP Dark Matter
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