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EW Observables in SUSY Extensions of SM
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SM ruled out with a 99.9999999997% confidence level?



Quantum Corrections to (g-2) Muon  2

HLbL contribution has 
the typical size of the 

EW corrections!

Particles 7 (2024) 2, 327 – 381. John Ellis et al.
EPJC 84: 1121 (2024)

Δa
μ
 = (a

μ
exp – a

μ
SM) = (25,1 ± 59) x 10-10 



 

SLEPTON SEARCHES: ELECTROWEAKINO BOUNDS:

LHC exclusion bounds (as given for Simplified Model Spectra (SMS)).

Supersymmetry (Experiment) 3

(g-2) wants light sleptons, neutralinos, charginos. 
         It does not need squarks and LHC seems ok with it ...



A. Sirlin (1980) 

The Mass of the W Boson

April 2022 
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Muon Decay Corrections

Sep. 2024
                         

                     

Theoretical Predictions

SUSY Radiative Corrections

Vertex

Box

Self-energies



Higgs Decay Zɣ Mode  (In progress ...) 5

NLO
EW

μZ γ=2.2±0.7

μZ γ=
σgg→H
ext BH→Z γ

exp

σgg→H
SM BH→Z γ

SM

Phys. Rev. Lett. 132, no.2, 021803 (2024). 

ΓH=4.07±0.16MeV

Radiative Natural SUSY:

H. Baer et al, JHEP 03, 186 (2022)
H. Baer et al, Entropy 25, 275 (2024) 

Dominant diagrams for LO prediction

NLO QCD corrections are 0.3% of LO

NLO EW corrections may reach 7% of LO 

No estimation at NNLO in the EW sector! 

Spira, Djouadi and Zerwas, PLB (1992)

September 2024: i)  Zi Qiang Chen et al.   
    ii) Wen-Long Sang et al. 



Higgs Boson Mass in the SM

      JHEP 01 (2020) 139 - arXiv:1905.03764

Future Colliders 

EW corrections are missing!

O(α2αs)× y t yb ; p
2≠0

S. Weinzeirl et al. (2022)

6

Mh = 125.11 ± 0.11 GeV
ATLAS RUN 1 + 2 (2023) 

Finite = Finite part in the MS scheme   
Simple = Simple pole coefficient
Double = Double pole coefficient
Triple = Triple pole coefficient

QCD contributions at 3-loops

S. P. Martin (2022) 

 NON - QCD contributions at 3-loops

E. A. Reyes R. A. R. Fazio 
PRD 108 (2023) 5, 053007 

O( y t
2 gs

4) ; p2≠0

The calculated M
h
 decreases by about 50 MeV when Q is 

varied around the EW scale!

In SMDR
C++ Code!

Go to our
GitHub!



 7Higgs Boson Mass in the MSSM

E. A. Reyes R., A. R. Fazio 
Particles 5A (2022) 1, 53-73

  
Uncertainty at LHC: ΔM

h 
~ 100 – 200 MeV, and at 

ILC: ΔM
h 

< 50 MeV. But theoretical uncertainty at 
higher-loop order: 1–5 GeV. 
                                      

Contributions:
Tree− level : M h≾ 90 GeV (60%)

One− loop : Δ M h≈ 40 GeV (35%)

Two− loop : ΔM h ≈ 10 GeV (4% )

Three− loop : ΔM h≈ 1 GeV (1% )

P. Slavich, E. A. Reyes R. et al.
Eur. Phys. J. C 81 (2021) 5, 450H. Bahl et al., EPJC 84, 1017  

(2024)  
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