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Introduction
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LEP and CMS excesses

• 96 GeV excess at LEP and CMS

• Idea: fit both excesses with a 96 

GeV Higgs boson.

arXiv:hep-ex/0306033

CMS PAS HIG-17-013
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Introduction
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Data generation

Scan

• Parameter scan using SARAH

• Create spectra with SPheno

Constraints

• Theoretical constraints 

• Tree-Level Perturbativity → SARAH & SPheno checks

• Boundedness from below → SARAH & SPheno checks

• Experimental constraints

• LEP, Tevatron & LHC Higgs searches → HiggsBounds

• SM Higgs couplings → HiggsSignals

• Electroweak precision observables → Fit for S,T,U parameters

• Flavour physics 𝐵 → 𝑋𝑠𝛾 limit → Lower bounds for 𝑚𝐻±
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Introduction
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Couplings

• 𝑆95 -method to calculate precisions

at LEP, ILC and HL-LHC

• Upper bound for Higgs searches at 

HL-LHC

arXiv:1801.09662 [hep-ph]
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N2HDM
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Potential and field conventions

ℤ2-symmetry
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N2HDM
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Types of 2HDM



Page 8

THDMS
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Potential and field conventions

ℤ3-symmetryℤ2-symmetry
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THDMS
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parameters

12 free parameters

Mass input

𝛼1,2,3,4 → mixing angles

𝑚ℎ1,2,3 → scalar Higgs masses

𝑚𝑎1,2 → pseudo-scalar Higgs masses

𝑚𝐻± → charged Higgs mass

tan 𝛽 → ratio of doublet vevs

𝑣𝑠 → singlet vev
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Data generation
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Scan using SARAH

Values taken in 𝐷𝑅-scheme and converted to on-shell scheme
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Data generation
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Scan using Sarah

calculated by HiggsSignals with 𝑛𝑜𝑏𝑠 = 107
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Evaluation
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Comparison of N2HDM to THDMS data sets

𝑛𝑜𝑏𝑠 = 107 𝑛𝑜𝑏𝑠 = 101
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Evaluation
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Comparison of N2HDM to THDMS data sets
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Evaluation
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Reproduction of N2HDM signal events
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Evaluation
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Reproduction of N2HDM signal events



Page 16

Evaluation
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Calculation of coupling uncertainties

Main equations:

Evaluation via decay

Evaluation via production

• D parameter is the only unknown value

Previous studies of Higgs between 20 and 100 GeV suggest
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Evaluation
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Reproduction
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Evaluation
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Reproduction
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Evaluation
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Results
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Evaluation
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Dependence on D
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Conclusion
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• THDMS shows similar behaviour as

the N2HDM

• THDMS shows slight tendency for

higher uncertainties

• tan 𝛽 value helps in differentiating

between THDMS and N2HDM

• Fewer points compared to the

N2HDM may shift the results
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Conclusion

| Determination of Higgs coupling uncertainties | Florian Lika, 17.12.2020

• More thorough scan

• Greater ranges

• Higher values

• Inclusion of vacuum stability

constraints

• Find a way to clearly differentiate

between THDMS and N2HDM

Next steps



Thank you


