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Historical motivations for low-energy SUSY:Historical motivations for low-energy SUSY:
● Hierarchy ProblemHierarchy Problem
● WIMP MiracleWIMP Miracle
● Grand UnificationGrand Unification
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2. WIMP Miracle2. WIMP Miracle

strong experimental boundsstrong experimental bounds many other equally many other equally plausible candidates:plausible candidates:
QCD axion, ALPs, Dark Sectors, QCD axion, ALPs, Dark Sectors, etc...etc...

LSP (typically Neutralino) :LSP (typically Neutralino) :    have naturally the right thermal relic abundancehave naturally the right thermal relic abundance  
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In the MSSM the Higgs mass is predictiveIn the MSSM the Higgs mass is predictive

only log-dependence on new physics scale

 high precision to get reliable constraints
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but relation: but relation: 
broken by Yukawabroken by Yukawa

Mini - SplitMini - Split Arvanitaki et al. ‘12Arvanitaki et al. ‘12Arkani-Hamed et al. ‘12Arkani-Hamed et al. ‘12
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“ “ Hell is truth seen too late.”  Hell is truth seen too late.”  – – Thomas Hobbes, LeviathanThomas Hobbes, Leviathan

Pardo Vega, GV ‘15Pardo Vega, GV ‘15
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Depend on Mediation Mechanism:Depend on Mediation Mechanism:
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Minimal Gauge MediationMinimal Gauge Mediation
most simple + predictive + most compatiblemost simple + predictive + most compatible
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SUSYSUSY
M M ΦΦΦΦ

MSSMMSSM

spectrum:spectrum: flavor blind (MFV) spectrum:
NO dangerous FCNC

NMinimal Gauge MediationMinimal Gauge Mediation

# parameters = # parameters of SM  + weak dependence on N  and log(M )
NO CPV phases
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No naturalness → no No naturalness → no μμ problem: problem:
Λ=F/M
m0 , M1/2

mZ

μ EWSB ≪ EWSB ≪ mm00

at the scale at the scale MM generated radiativelygenerated radiatively
AAtt  ≲ ≲ mm00 no maximal mixingno maximal mixingBBμμ  ≪≪  mm0022 tan(tan(ββ) ~ 30-60) ~ 30-60
no CP phases  → no EDMsno CP phases  → no EDMs



  

Predicting the MGM spectrumPredicting the MGM spectrum
  T

eVTe
V

Pardo Vega, GV ‘15Pardo Vega, GV ‘15



  

Predicting the MGM spectrumPredicting the MGM spectrum
  T

eVTe
V

  from
 varyi

ng 
from 

varyi
ng NN  

and  and MM
Pardo Vega, GV ‘15Pardo Vega, GV ‘15



  

Predicting the MGM spectrumPredicting the MGM spectrum
  T

eVTe
V

  from
 varyi

ng 
from 

varyi
ng NN  

and  and MM

from from ΔΔmmtt

Pardo Vega, GV ‘15Pardo Vega, GV ‘15



  

  T
eVTe

V
Predicting the MGM spectrumPredicting the MGM spectrum Pardo Vega, GV ‘15Pardo Vega, GV ‘15



  

  T
eVTe

V
Predicting the MGM spectrumPredicting the MGM spectrum Pardo Vega, GV ‘15Pardo Vega, GV ‘15



  

  T
eVTe

V
Predicting the MGM spectrumPredicting the MGM spectrum Pardo Vega, GV ‘15Pardo Vega, GV ‘15



  

  T
eVTe

V
Predicting the MGM spectrumPredicting the MGM spectrum Pardo Vega, GV ‘15Pardo Vega, GV ‘15



  

  T
eVTe

V
Predicting the MGM spectrumPredicting the MGM spectrum Pardo Vega, GV ‘15Pardo Vega, GV ‘15



  

MGM SummaryMGM Summary
fully compatible with:fully compatible with:

No obs. flavor violationNo obs. EDM*No obs. Proton decayNo obs. WIMP No obs. SUSY @ LHC



  

MGM SummaryMGM Summary
fully compatible with:fully compatible with:

No obs. flavor violationNo obs. EDM*No obs. Proton decayNo obs. WIMP No obs. SUSY @ LHC
 yet: all SUSY @ O(10) TeV scale  



  

MGM SummaryMGM Summary
fully compatible with:fully compatible with:

No obs. flavor violationNo obs. EDM*No obs. Proton decayNo obs. WIMP No obs. SUSY @ LHC
 yet: all SUSY @ O(10) TeV scale  predictions greatly improved with:predictions greatly improved with:

● high precision top mass measurements
● higher order SM corrections



  

MGM SummaryMGM Summary
fully compatible with:fully compatible with:

No obs. flavor violationNo obs. EDM*No obs. Proton decayNo obs. WIMP No obs. SUSY @ LHC
 yet: all SUSY @ O(10) TeV scale  predictions greatly improved with:predictions greatly improved with:

● high precision top mass measurements
● higher order SM corrections

MGM as benchmark for Future Collider – MGM as benchmark for Future Collider – “work in progress”“work in progress”  
● Muon Collider (and FCC) reach / parameters
● Constraints from cosmology and SUSY breaking sectors



  

more in generalmore in general
O(10) TeV SUSY still well motivated O(10) TeV SUSY still well motivated and plausible scenario for BSMand plausible scenario for BSM

Thank You!Thank You!
SUSY
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Estimate of the Uncertainties:Estimate of the Uncertainties:
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