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① Introduction

③ Two Higgs doublet models

It rerates new physics beyond the SM.

⑤ Impact of additional Higgs loop

Summary

Each type of 2HDMs can be discriminated by a pattern of deviations for Higgs branching ratios.  

Structure of the Higgs sector is still unknown.  

Based on arXiv:1705.05399 [hep-ph]

We have evaluated Higgs decay rates with NLO EW and NLO 
QCD corrections in various extended Higgs models [1].

・Higgs singlet model
・Two Higgs doublet models
(Type-I, Type-II, Type-X, Type-Y)

・Inert doublet model

1-loop corrected
Γ ℎ → 𝑓𝑓 , Γ ℎ → 𝑍𝑓𝑓 ,
Γ ℎ → 𝑊𝑓𝑓( , Γ ℎ → 𝑔𝑔 ,
Γ ℎ → 𝛾𝛾 , Γ(ℎ → 𝑍𝛾)

×

We have used improved on-shell scheme, in which 
gauge dependence for scalar mixing angles are removed 
by pinch technique [2].

Higgs potential
④ Calculations of Higgs BRs at 1-loop

H, A, 𝐻± : Additional Higgsh : SM-like Higgs

・Higgs couplings

	𝑚1,𝑚2,𝑚1±, 𝛼, 𝛽,𝑀6

We evaluate full 1-loop corrected Higgs branching ratios in 4 types of two Higgs doublet models (2HDMs).
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② H-COUP project 

ΦSM＋S	(Singlet),

ΦSM＋Δ (Triplet),
ΦSM＋Φ (Doublet),

etc.

Number, multiplets?   
Discrete sym.,
Custodial sym.,

etc.

Symmetry?   

→The determination is crucial to clarify the new physics. 
Our approach: 

BR(ℎ → 𝑋𝑋)

Theoretical predictions

HL-LHC, ILC,
CLIC , CEPC
etc.

Determination of shape of Higgs sector

Precision measurements

h(125)  obs. Future exp.

Quantum corrections

Simplest extended
Higgs models

×

Input parameters
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,

𝜅; = 𝑔=;;61>?/𝑔=;;A?

We have also got rid of infrared divergence by utilizing 
phase space slicing method [3].

We compute full-1loop corrected Higgs branching ratios.

Our interest : Impact of additional Higgs loop for BRs. 

Pattern of deviations for BRs. 

⑥ Deviations in the BRs of Higgs boson

For Type-I,X,  𝜇CC DEF~ 1.5%.  

Deviations:				𝜇HH = BR h → 𝑋𝑋 6JKL/BR h → 𝑋𝑋 A?

We examined magnitude of additional Higgs boson loop 
contributions for Higgs branching ratios in 2HDMs.

For Type-II, Y, 𝜇CC DEF~2.5%.  

Type-I, X Type-II, Y

sin 𝛽 − 𝛼 = 1, 	 𝑚R = 𝑚1 = 𝑚2 = 𝑚1±Inputs :

4 types of 2HDMs can be discriminated by  𝜇CCvs 𝜇SS or  𝜇TTvs 𝜇SS.

We also examined whether 4 types of  2HDMs can be 
distinguished by the deviations from the SM in 1-loop 
corrected Higgs branching ratios or not.

Constraints : Perturbative unitarity, Vacuum stability,  

in progress
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𝐻, 𝐴, 𝐻±

𝐻, 𝐴, 𝐻±

𝜅V

𝜅V
𝜅V

𝜅V

𝜅V

hVV VV Vff hff Box

ℎ → 𝑉𝑓𝑓:

𝜅X
𝐻, 𝐴, 𝐻± 𝐻, 𝐴, 𝐻±

𝜅X 𝜅X

Higgs branching ratios 
has been study at the 
tree level [4].  

We evaluated it at the 1-loop
by utilizing H-COUP ver1.0 [5].

Another program: 2HDECAY [6]
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We found that additional Higgs bosons loop can modify the 𝐵𝑅(ℎ → 𝑉𝑉∗) to be about 2.5% (1.5%) for Type-II,Y (Type-I,X). 


