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Higgs mass constraint on SUSYHiggs mass constraint on SUSY

tree-level RG logarithm stop mixing contribution



  

Higgs mass constraint on SUSYHiggs mass constraint on SUSY

tree-level RG logarithm stop mixing contribution

It is important to calculate the Higgs mass with high precision.



  

Effective Field Theory calculationEffective Field Theory calculation

SM 

MSSM



  

Mathematica PackageMathematica Package

● Interpolated solution of the SM RGEs 

● Fast program, Higgs mass can be used as 
a constraint.

http://www.ictp.it/~susyhd

http://www.ictp.it/~susyhd


  

Estimate of uncertaintiesEstimate of uncertainties



  

Estimate of uncertaintiesEstimate of uncertainties

EW suppressed corrections 



  

Estimate of uncertaintiesEstimate of uncertainties

Missing SUSY thresholds



  

Estimate of uncertaintiesEstimate of uncertainties

Matching of the SM couplings at the EW scale and their running (SM RGEs)
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Comparison with existing computationsComparison with existing computations

High sensitivity to the determination of the running top Yukawa

1 loop 2 loop 3 loop 4 loop

[P. Marquarad, A. V. Smirnov, V. A. Smirnov, M. Steinhauser '2015 ]
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Minimal Gauge Mediation (MGM)Minimal Gauge Mediation (MGM)

[Dine, Nir and Shirman '96]
[Rattazzi and Sarid '96]



  

Minimal Gauge Mediation (MGM)Minimal Gauge Mediation (MGM)

[Dine, Nir and Shirman '96]
[Rattazzi and Sarid '96]



  

Minimal Gauge Mediation (MGM)Minimal Gauge Mediation (MGM)

[Dine, Nir and Shirman '96]
[Rattazzi and Sarid '96]



  

Minimal Gauge Mediation (MGM)Minimal Gauge Mediation (MGM)

[Dine, Nir and Shirman '96]
[Rattazzi and Sarid '96]



  

Predicting the spectrum of MGMPredicting the spectrum of MGM



  

Predicting the spectrum of MGMPredicting the spectrum of MGM

[ATLAS, JHEP 1409 (2014) 103]
[CMS-PAS-SUS-14-004]



  

Predicting the spectrum of MGMPredicting the spectrum of MGM

[CMS, JHEP 1410 (2014) 160]



  

Thanks for your attention!



  

High-Scale and Split EFT calculationsHigh-Scale and Split EFT calculations



  

                                          



  

      



  

Where is SUSY?Where is SUSY?



  

Parameter Space of Anomaly MediationParameter Space of Anomaly Mediation
[Giudice et. al., hep-ph/9810442, 9901378]

M
wino=3TeV



  

Comparison with existing computationsComparison with existing computations

High sensitivity to the determination of the running top Yukawa

1 loop 2 loop 3 loop 4 loop

[P. Marquarad, A. V. Smirnov, V. A. Smirnov, M. Steinhauser '2015 ]



  

Comparison with existing computationsComparison with existing computations

Changing the value of the running top Yukawa



  

Estimating the EFT uncertaintyEstimating the EFT uncertainty

We focus on the contribution from the stops (at maximal mixing)



  

Small contributions to a longstanding effortSmall contributions to a longstanding effort

● Re-computation                   SUSY threshold to   

● Obtain               correction for degenerate scalars

● Include               enhanced corrections (sbottom and stau sectors)         

● Estimate of theoretical uncertainties in the EFT calculation

● Computation in both         and OS schemes

● Mathematica Package 

[Pierce, Pokorski, Rosiek, Dabelstein, Zhang, Espinosa, Quiros, Hempfling, 
Hoang, Hahn, Heinemeyer, Hollik, Weiglein, Brignole, Slavich, Zwirner, Degrassi, 
Martin, Giuice, Strumia, Wagner, Carena, and many many others]

hep-ph/9912516 (matching bottom Yukawa MSSM)
hep-ph/0003246, hep-ph/0105096 (two loop EP contribution to       )
1108.6077 (2-loop Split RGEs)
1307.3536 (3-loop SM RGEs, matching EW scale)
1407.4081 (SUSY thresholds in the EFT approach)
and many others...

In particular, we use the results from:



  

    

[Degrassi, Slavich, Zwirner, arXiv: 0105096]



  

Possible ImprovementsPossible Improvements

● Reduce experimental uncertainty of the top mass

● Calculation of missing SM thresholds and RGEs 

● Include                         corrections in the EFT expansion

● Calculation of SUSY thresholds

● In the code: 
- run the MSSM parameters or integrate with spectrum calculators 
- further optimization
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