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1. Motivation

Di-Higgs production: λhhh or κλ := λhhh/λ
SM
hhh

− deviations possible in BSM models

− which size is still allowed taking all constraints into account?

− implications for measurements at future colliders?

Di-Higgs production involving heavy Higgses: λhhH, λhHH, λhAA, λhH+H−

− large values of λ’s possible?

− which size is still allowed taking all constraints into account?

− implications for searches at future colliders?

⇒ analysis in the 2HDM
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2. Model and constraints

Extension of Z2 symmetry to fermions ⇒ 4 types

⇒ analyzed: type I and type II
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Possible choice for free parameters:

Alignment limit: cos(β − α) → 0

⇒ more details on the model in the back-up
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The constraints:

→ applied to every point analyzed/scanned/. . .

• Tree-level perturbativity

• Stability: potential is bounded from below

• Higgs searches at LEP, Tevatron, LHC ⇒ HiggsBounds (2HDMC)

• SM-like Higgs properties ⇒ HiggsSignals (2HDMC)

• Flavor physics (mainly BR(Bs → Xsγ), ∆MBs) ⇒ SuperIso

• Electroweak precision data (S, T and U) ⇒ 2HDMC

⇒ many details in the back-up

Sven Heinemeyer – Snowmass EF02: λhhh meeting, 06/26/2020 5



Electroweak Precision Observables

⇒ definition of Scenario A, B, C

⇒ Once T is satisfied, also S and U are satisfied
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Unitarity vs. Stability:

⇒ special condition for m2
12 helps

⇒ more details in the back-up
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3. Results

1. understanding of analytical depences of constraints and λ’s

on the input parameters

2. based on this: parameter scan to find extreme, but allowed points

3. based on this: 2-dim parameter planes to explore

4. parameter planes represent (contain) most “extreme” points

we could find
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Example I: 2HDM type I: constraints
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Example I: 2HDM type I: results

⇒ large deviations for κλ ⇒ large values for BSM λ’s
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Example II: 2HDM type II: constraints
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Example II: 2HDM type II: results

⇒ large deviations for κλ ⇒ large values for BSM λ’s
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Result overview:
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4. Implications for future colliders
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Higgs-boson couplings in the 2HDM
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Unitarity and Stability conditions (I):
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Unitarity and Stability conditions (II):
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Experimenta constraints: overview
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BSM Higgs searches and LHC rate measurements:

BSM Higgs searches: ⇒ HiggsBounds

LHC rate measurements of h125: ⇒ HiggsSignals
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Flavor constraints:

⇒ very different for type I and type II ⇒ SuperIso
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Example points type I:
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Example points type II:
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