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Higgs
125 GeV

Usual story:

This is ‘just' renormalization
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…or new SUSY particles
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…when one observable changes a lot as a 
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The Higgs boson ‘feels’ 
the presence of a new scale

Either in the form of: 
1. A high scale model (GUT) 
2. An effective theory (EFT)
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We want to know:  

1. Is SUSY fine-tuned? 

2. Where and how should we look next? 

How do we do it? 

1. Consider SUSY GUTs and EFTs 

2. Combine the data 

3. Minimize the possible amount of fine-tuning

[1612.06333,1906.10706] with W. Beenakker, S. Caron 
                                       R. Peeters, R. Ruiz de Austri  

Fine-tuning aside, are there holes in the experimental coverage?

Should we be worried about the LHC limits?
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Combine data!

PandaX
LUX, LZ

TevatronPico-500
IceCube

Fermi-LAT

XenonnT, Darwin

LHC-HL, LHC-HE, CLIC

E821
KM3NET?

Pierre Auger?

EDM?
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It is important 
to combine dataThe status of the points with the lowest  

FT has not changed since LEP!



Relic density vs fine-tuning
G

U
T 

fin
e-

tu
ni

ng

EF
T 

fin
e-

tu
ni

ng

EFT SUSYGUT SUSY

Relic density Relic density

LEP excluded (new charged particles)



Relic density vs fine-tuning
G

U
T 

fin
e-

tu
ni

ng

EF
T 

fin
e-

tu
ni

ng

EFT SUSYGUT SUSY

Relic density Relic densityStop/sbottom searches 
are constraining this

LEP excluded (new charged particles)



Conclusions
• The increased ATLAS/CMS limits on SUSY are no 

reason to worry 

• Light SUSY is alive and we should not give up the 
chase for SUSY 

• We need dedicated searches to increase coverage 

• Combining data is crucial



Extra slides



Which future experiment to build?
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The Hierarchy problem

100 GeV

1 GeV 1019 GeV
Proton mass

W,Z, higgs mass

Planck scale

Why this huge energy gap?



Beta functions
• Standard model: 

• No issue! The beta function is proportional with the 
bare higgs mass!



Fine-tuning, the real story
• Pick scalar coupled to fermion 

• Compute self energy diagram

(squared missing)



Regulating the integral
• Cut off regulator: 

• Dim reg:



EW fine-tuning



BG fine-tuning



Requirements



Future collider experiments



Masses of SUSY particles



Spin-(in-)dependent cross sections



FT measure comparisons



With DM requirement
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Without DM requirement
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