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NLO EW corrections to e+e− → Zh/H in 2HDM

Introduction to 2HDM

A brief Introduction to 2HDM I

The potential [SU(2) invariant; CP-conserving; Z2 soft-breaking]: [Z2: (Φ1, Φ2)→ (Φ1,−Φ2)]
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A brief Introduction to 2HDM II
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Higgs strahlung in e+e− colliders

One-loop diagrams (Formcalc and Looptools)
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Higgs strahlung in e+e− colliders

Real corrections (Two cutoff method [Harris and Owens (2002)])
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NLO EW corrections to e+e− → Zh/H in 2HDM

Higgs strahlung in e+e− colliders

Real corrections (Two cutoff method [Harris and Owens (2002)])
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NLO EW corrections to e+e− → Zh/H in 2HDM

Higgs strahlung in e+e− colliders

Benchmark points

h/H: different SM-like Higgs 1/2: different Yukawa coupling

BP1h BP2h BP1H BP2H

Theoretical constraints

Vacuum stability

Perturbativity

Tree-level unitarity

Experimental constraints

EWPT (S, T , U parameters)

B physics (SuperIso)

LHC and other collider data (HiggsBounds and HiggsSignals)

BPs sin(β − α) tan β mh (GeV) mH (GeV) mA (GeV) m
H± (GeV) λ5

BP1-h 0.99679 14.300 125.00 212.00 98.20 178.27 0.5819

BP2-h 0.99999 2.012 125.00 594.00 512.00 592.00 0.0000

BP1-H -0.06000 2.830 95.00 125.00 169.00 170.00 -0.3220

BP2-H -0.03000 2.160 95.00 125.00 600.00 600.00 -5.7800
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NLO EW corrections to e+e− → Zh/H in 2HDM

Higgs strahlung in e+e− colliders

NLO corrections (QED corrections are same in SM and 2HDM)
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NLO EW corrections to e+e− → Zh/H in 2HDM

Higgs strahlung in e+e− colliders

Effect of new physics
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NLO EW corrections to e+e− → Zh/H in 2HDM

Renormalization of 2HDM

Renormalization of charge (same as in the SM/QED [Denner (1993)])

renormalized in the Thomson limit → OS scheme
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Renormalization of 2HDM

FJ tadpole scheme [Fleischer and Jegerlehner (1981)], see also [Denner et al. (2016)]
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Comparison between FJ and conventional tadpole schemes
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Renormalization of 2HDM

Renormalization of 2HDM in FJ tadpole scheme [Krause et al. (2016)]

all CTs (except δα and δβ) do not spoil gauge invariance
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pinch technique [Binosi and Papavassiliou (2009)] is used to obtain pinched self-energies
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Summary

Summary

2HDM is a simple extension of the SM, obtained by adding an extra
Higgs doublet.

Full NLO EW corrections to e+e− → Zh(H) in the 2HDM is
studied and compared with the results in the SM. It is found that
the effect of new physics can be sizable in some cases and hence
could be measured in future e+e− colliders.

The renormalization of 2HDM is a bit tricky. Tadpole contributions
should be appropriately allocated to retain gauge invariance.

Thanks!
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