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Processes & Modeling
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Direct Detection
Vector Axial 

Scalar Pseudoscalar 

EWK style coupling
(equal to all leptons)

Yukawa style coupling
(Mass based coupling)

Yukawa style coupling
(Mass based coupling)

EWK style coupling
(equal to all leptons)

Less Sensitive w/DD

Less Sensitive w/DD No bounds from DD 
Only Cosmic bounds exist

Spin-induced
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Collider detection
Vector Axial 

Scalar Pseudoscalar 

EWK style coupling
(equal to all leptons)

Yukawa style coupling
(Mass based coupling)

Yukawa style coupling
(Mass based coupling)

EWK style coupling
(equal to all leptons)

Less Sensitive w/DD

Less Sensitive w/DD No bounds from DD 
Only Cosmic bounds exist

Only difference is one more vertex



01/16/15 Simplified Models 5

Vector Boson Production
Vector Axial 

Scalar Pseudoscalar 

EWK style coupling
(equal to all leptons)

EWK style coupling
(equal to all leptons)

Less Sensitive w/DD

Dominant from V-strahlung
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Heavy Flavor Production
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Scheme
● Aim to generate full class of models for all:

● Jet                
● Vector Boson
● Top
● B-quark

● Goal is to scan : 
● Process (Axial/Vector/Scalar/Pseudoscalar)
● Coupling
● Mediator
● Width
● Dark Matter Mass
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ArXiv/1411.0535
(w/MCFM)Vector Axial 

Scalar Pseudoscalar 

EWK style coupling
(equal to all leptons)

Yukawa style coupling
(Mass based coupling)

EWK style coupling
(equal to all leptons)

Less Sensitive w/DD

Parameters should be 
chosen to scan plots
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MonoJet Effects (MCFM)

 Mediator Mass

WidthMediator Model

Dark Matter Mass

Off-shell
Changes 
kinematicsMediator pushes

p
T
 out

Scalar/Pseudoscalar
Harder 
spectra

Larger width 
reduces sensitivity
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Top/V Effects

● Mono-V/HF+ DM are easily generated
● Natural extensions of Z'/Scalar models
● Follow the same coupling scheme/width scheme
● Scan exactly the same parameters

● Validation against EFT for all modelds

Φ→ tt+χχ
V'→V+χχ

Madgraph LO
Madgraph LO
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Summary
● Simplified models lend well to interpretation

● Well defined set of parameters to scan
● Final states are motivated on clear assumptions

● Goal is to scan allowed phase space
● Clear targets towards scanning permitted
● Generation over final states is possible
● Scanning proceeds among the different states

– Allows for comparison with Direct detection
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