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Summary

1.  Muon g-2 anomaly:  If confirmed, what does that mean?


2.  A muon collider is in unique position: It collides the particles of the anomaly!


3.  We analyze the space of models that can solve the g-2 anomaly, and we 

identify the nightmare scenarios i.e. models that maximize the BSM mass 

scale            If a muon collider can find these, you can find any scenario!


4.  This tells us what kind of collider do we need to guarantee a discovery!


5.  We found models with new singlets and models with new EW states.


6.  A ~ TeV muon collider can probe all singlet models and a ~10 TeV muon 

collider can probe the EW models.
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1. Muon g-2
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1. Muon g-2

Theory

From data
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1. Muon g-2

BNL E821 

2012 e+e- Thy 

E989

Theory

⇠ 3.3�

⇠ 5�

Rodolfo Capdevilla, Perimeter Institute and University of Toronto



Outline

10

1. Muon Anomalous Magnetic Moment


2. Nightmare Models for g-2 

• Singlet Models


• Electroweak Models


3. Muon Collider

Rodolfo Capdevilla, Perimeter Institute and University of Toronto



11

2. Nightmare Scenarios

Theory

Left-Right 
operator

Ingredients:


  -  Chirality flip

  -  EWSB insertion
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2. Nightmare Scenarios: Singlet Models
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2. Nightmare Scenarios: Electroweak Models
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2. Nightmare Scenarios: Electroweak Models
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2. Nightmare Scenarios: Electroweak Models

Consider extra ingredients:

• Couplings 


• Minimal Flavor Violation


• Fine tuning in both, Higgs and muon mass!
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2. Nightmare Scenarios: Electroweak Models

Consider extra ingredients:

• Fine tuning in both, Higgs and muon mass!
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2. Nightmare Scenarios: Electroweak Models

Charged lightest states:   ~ 25 TeVNeutral lightest states:   ~ 15 TeV

Worse case scenario if Look for indirect signatures from EFTEcoll < MBSM (*)

NOTE: (other gauge charge choices for BSM states do not give heavier masses)
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• High-Scale EW Models

• Singlet Models

Perturbative 
Unitarity

Violation
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• Singlet Models Worse Case (*)

3. Muon Collider
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• Singlet Models Worse Case (*) Need to fill in this gap!

3. Muon Collider
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• Singlet Models Worse Case (*)

To fill in the gap, look for 
gamma+X
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• Singlet Models Worse Case (*)

3. Muon Collider

gamma+ME

or


gamma+Dimuons

BaBar

25 Rodolfo Capdevilla, Perimeter Institute and University of Toronto



Summary  Conclusions

1.  Muon g-2 anomaly:  If confirmed, what does that mean?


2.  A muon collider is in unique position: It collides the particles of the anomaly!


3.  We analyze the space of models that can solve the g-2 anomaly, and we 

identify the nightmare scenarios i.e. models that maximize the BSM mass 

scale            If you can find these, you can find any solution!


4.  This tells us what kind of collider do we need to guarantee a discovery!


5.  We found models with new singlets and models with new EW states.


6.  A ~ TeV muon collider can probe all singlet models and a ~10 TeV muon 

collider can probe the EW models.
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