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Recent updates |

Dealing with heavy scales [Staub,Porod, 1703

m Improved derivation of model parameters (2-scale matching to SM)
a Effective Higgs Mass calculation:

a New physics contributions absorbed into Ay, at BSM scale via pole
mass matching

a SM RGEs between BSM scale and m;

m Radiative correction to my, at two-loop.
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Dealing with heavy scales [Staub,Porod, 1703.]

m Improved derivation of model parameters (2-scale matching to SM)
a Effective Higgs Mass calculation:

a New physics contributions absorbed into Ay, at BSM scale via pole
mass matching

a SM RGEs between BSM scale and m;

m Radiative correction to my, at two-loop.

m large differences in the Higgs mass for heavy SUSY/BSM scales
possible
a drawbacks of pole mass matching
a Other effective models than SM?
a Consistency beyond 1-loop?

— Matching of couplings better?! What’s about IR divergences?
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Generic calculation of one-loop decays [Goodsell,Liebler,Staub, 1703.09237]

a All two-body decays of scalars & fermions

@ Loop induced decays (e.g- S— vy,
F — F'y) included
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a All two-body decays of scalars & fermions 7

Y1
= Loop induced decays (e.g. S— Y7, o

F — F'y) included "
a Mixed MS/DR-OS scheme X

m External masses OS %
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a |R-finitness restoring CTs ke

Florian Staub — SARAH/ HiggsAutomator: the past, present & future (10.10.17) 4/7



Recent updates Il A“(“

Generic calculation of one-loop decays [Goodsell,Liebler,Staub, 1703.09237]

a All two-body decays of scalars & fermions 7
Uy,

@ Loop induced decays (e.g- S— vy,
F — F'y) included "
a Mixed MS/DR-OS scheme X

m External masses OS %
a Loops MS/DR Uy,
a |R-finitness restoring CTs ke

m Focus on SUSY decays so far

Florian Staub — SARAH/ HiggsAutomator: the past, present & future (10.10.17) 4/7



Recent updates Il A“(“

Generic calculation of one-loop decays [Goodsell,Liebler,Staub, 1703.09237]

a All two-body decays of scalars & fermions 7
Uy,

@ Loop induced decays (e.g- S— vy,
F — F'y) included "
a Mixed MS/DR-OS scheme X

m External masses OS %
a Loops MS/DR Uy,
a |R-finitness restoring CTs ke

m Focus on SUSY decays so far

a Necessary improvements for Higgs decays?
a Two-loop decays feasible?

Florian Staub — SARAH/ HiggsAutomator: the past, present & future (10.10.17) 4/7



Recent updates Il A“(“

Generic calculation of one-loop decays [Goodsell,Liebler,Staub, 1703.09237]

a All two-body decays of scalars & fermions 7
Uy,

@ Loop induced decays (e.g- S— vy,
F — F'y) included n
a Mixed MS/DR-OS scheme T

m External masses OS %
a Loops MS/DR Uy,
a |R-finitness restoring CTs ke

m Focus on SUSY decays so far

a Necessary improvements for Higgs decays?

a Two-loop decays feasible?

a Possible to extent to production mechanisms? — Stefan’s talk

Florian Staub — SARAH/ HiggsAutomator: the past, present & future (10.10.17) 4/7



Recent updates Il AT

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Generic calculation of one-loop decays [Goodsell,Liebler,Staub, 1703.09237]

a All two-body decays of scalars & fermions 7
Uy,

@ Loop induced decays (e.g- S— vy,
F — F'y) included n
a Mixed MS/DR-OS scheme T

m External masses OS %
a Loops MS/DR Uy,
a |R-finitness restoring CTs ke

Focus on SUSY decays so far

Necessary improvements for Higgs decays?

Two-loop decays feasible?

Possible to extent to production mechanisms? — Stefan’s talk
Interfacing counter-terms with other codes (aMC@NLO)?
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Recent updates Il

Solution to the Goldstone boson catastrophe  israathen Goodsel.staub, 1706 05372

m Usually: divergences in 2-loop Higgs masses in non-SUSY models or
SUSY models beyond the MSSM (even in gauge-less limit!)

m Can be solved via a special treatment of the Goldstone bosons
[Braathen, Goodsell,1609.06977]
a This solution is now available in SARAH:

— Very good agreement with SMH for the SM
— Two-loop corrections in non-SUSY BSM models available for first time
— Stabilisation of two-loop corrections in the NMSSM and beyond
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Solution to the Goldstone boson catastrophe  israathen Goodsel.staub, 1706 05372

m Usually: divergences in 2-loop Higgs masses in non-SUSY models or
SUSY models beyond the MSSM (even in gauge-less limit!)
m Can be solved via a special treatment of the Goldstone bosons
[Braathen, Goodsell,1609.06977]
a This solution is now available in SARAH:

— Very good agreement with SMH for the SM
— Two-loop corrections in non-SUSY BSM models available for first time
— Stabilisation of two-loop corrections in the NMSSM and beyond

a Necessary for non-SUSY models with UV completions
— See Toby’s talk
m Breakdown of perturbation theory possible (well before A = 471)
— See Manuel’s talk
m Time to address ew two-loop corrections? — 7 self-energies needed
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m Estimate of the mass uncertainty with SARAH/SPheno (Werner, Florian, ?)

Ao=-2m

miGev)
8

— 1-loop
— 2-loop.
—— 2-loopsEFT

100 500 1000 5000 1x10¢ 5x10* 1x10°
mo[GeV]
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Karisruher Insttut 0 Technologie

m Estimate of the mass uncertainty with SARAH/SPheno (Werner, Florian, ?)

Ao=-2m

mi{GeV]
8

— 1-loop

molGeV]
m Matching of couplings instead of pole masses (Martin, Maggie, Florian)
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Future developments A\K"

m More observables
m More contributions
a Higher loop-levels
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Future developments

m More observables
m More contributions
a Higher loop-levels

... but what exactly?
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...and who is doing it / working together?
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