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Goal of this short talk

• Focus on a specific set of interactions	



• Review how results are presented	



• Direct detection limits with loop effects	



• A suggestion for an alternative plot
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How well can be constrained by collider and direct detection?
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Focus on D5 and D7

• DM vector current	



• Collider constraints  
same for D5 and D7	



• Direct detection for D5, 
rates induced by D7 are 
strongly suppressed*
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Focus on D5 and D7

*: this is a tree-level statement

• DM vector current	



• Collider constraints  
same for D5 and D7	



• Direct detection for D5, 
rates induced by D7 are 
strongly suppressed*
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Collider Limits

ATLAS Collaboration, arXiv:1502.01518

Limits for D7 are the same
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Direct Detection
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Final Summary Report (2013) 

(arXiv:1310.8327)

Neutrino Background
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Spin-Independent Limits



• Limits in the (mχ, σn) plane	


• Combined limits for D5, 

since D7 has no SI cross 
section (at the tree-level)
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D5 and D7 at one-loop

D5 and D7 mix onto each other	


Also D7 generates a spin-independent contribution

RGE

Operators defined at the mediator scale Λ  
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Crivellin, FD, Procura PRL 112 (2014) 	


FD and Procura arXiv:1411.3342

Details on my slides	


MIAPP - 18 February 2015



Including Limits for D7
D7 also yields spin-independent scattering:	



direct detection limits not affected	



Collider limits translated in the (mχ, σn) plane
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Including Limits for D7
D7 also yields spin-independent scattering:	



direct detection limits not affected	



Collider limits translated in the (mχ, σn) plane
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Misleading:	



it looks LHC bounds 
D5 and D7 differently



An alternative
Limits can be combined in the (mχ, Λ) plane
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An alternative
Limits can be combined in the (mχ, Λ) plane
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same for D5 and D7

Direct Detection: 	


D5 at tree-level	


D7 at one-loop


