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Thomas Jacques
Cherenkov Telescope Array

• Planned imaging atmospheric cherenkov telescope array 

• Will observe gamma-rays in energy range o(10 GeV) to ~300 TeV 

• Order of magnitude more sensitive than existing observatories 

• Two planned sites: Atacama  
desert & Canary Islands 

• CTA Consortium includes  
1,350 members from  
210 institutes in 32 countries 

• Not me! - Done in  
collaboration with CTA  
members,  
not an official CTA paper

4Gabriel Pérez Diaz, IAC
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Indirect Detection
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Indirect Detection
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Indirect Detection
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Indirect Detection
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Indirect Detection

• Usually assume 100% branching to b-quarks
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Indirect Detection

• Usually assume 100% branching to b-quarks

• Need an underlying model to get the branching ratios
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Use Simplified Models and EFTs!
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Use Simplified Models and EFTs!
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Use Simplified Models and EFTs!
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Use Simplified Models and EFTs!

• Effective Field Theories have fewer parameters, just mDM and M✭ 
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Use Simplified Models and EFTs!

• Effective Field Theories have fewer parameters, just mDM and M✭ 

• Simplified models have wider range of validity
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Choice of Models
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Astrophysics

• Cuspyness of inner core is uncertain:  
Use two density profiles, Einasto and NFW  

• Large uncertainties in fit parameters, use recent best fit for MW 8
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Analysis

• Galactic Diffuse background taken from Fermi-LAT Template 

• Cosmic Ray Background taken from CTA Monte-Carlo simulations 

• Limit on ⟨σv⟩ converted to limit on model parameters (masses and 
couplings) using known analytic relationships
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Limits
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Limits

• EFTs
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Limits

• Simplified models
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Conclusion

• Though we have strong evidence for the existence of dark matter, its 
particle nature remains unknown 

• A wide array of complementary experimental efforts are underway to 
probe the nature of dark matter 

• Effective Field Theories and simplified models allow for an elegant 
comparison of constraints from a wide range of experiments 

• CTA will place strong constraints on dark matter 

• In particular, CTA will provides strong constraints on Vector mediated 
dark matter, and will lead the field in constraints on Pseudoscalar models

13



Backup

14



More
 complete

Complete 
Dark Matter

Models

Dark Matter 
Effective Field Theories

Minimal 
Supersymmetric 
Standard Model

Universal 
Extra

Dimensions
Little
Higgs

Contact
Interactions

“Sketches of models”

Z′ boson
Simplified

Dark Matter
Models

Higgs
Portal “Squarks”

Dark
Photon

Dipole
Interactions

Less complete

Tim Tait, via Worm et al arXiv:1506.03116
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Spectra and branching ratios
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