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Higgs production in association with
a photon in extended Higgs models 

at ILC250

Kentarou Mawatari     
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work in progress
with Shinya Kanemura (Osaka U.) and     

   Kodai Sakurai (Osaka U./U. of Toyama)
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Higgs productions at ILC250
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• σ(hγ) ～σ(hZ)x10-3 due to loop-induced.
• Beam polarization helps.
• A monochromatic photon.
• sensitive to New Physics!
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ILC [1710.07621]

This is not the only Higgs production
which has a peak at 250GeV at e+e- colliders.
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+K. Mawatari

Loop effects on the Higgs decay widths
in extended Higgs models [arXiv:1803.01456]

＊See Kodai Sakurai’s talk on Thu.
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Higgs decay: h → Z Z* → Z f f~
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Kanemura, Kikuchi, KM, Sakurai, Yagyu
[1803.01456]

＊See Kodai Sakurai’s talk on Thu.

THDM THDM

THDM 
= Two Higgs Double Model

HSM
= Higgs Singlet Model
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Higgs production: e+ e- → h γ
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×××
no tree couplingby gauge inv.
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e+ e- → h γ in the SM
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Barroso et al (1986), Abbasabadi et al (1995), Djouadi et al (1996)

Unfortunate destructive interference among the different contributions…
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e+ e- → h γ in extended Higgs models
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H+
H+

H+

● κf

● κV

● κV

Can new physics effects enhance the production rate?

?
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e+ e- → h γ in the inert doublet model
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H+
H+

H+

● κf=1

● κV=1
● κV=1

* THDM with an exact Z2 symmetry

Kanemura, KM, Sakurai [in preparation]
Arhrib, Benbrik, Yuan [1401.6698, EPJC]
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* λ3>-1.4 by vacuum stability
and perturbative unitarity.

A lighter charged Higgs boson with a negative
λ3 can enhance the production rate.
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e+ e- → h γ in the inert triplet model
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H+,H++

● κf=1

● κV=1
● κV=1

Kanemura, KM, Sakurai [in preparation]

H+,H++
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(e+e-→hγ) vs. (h→γγ) in IDM/ITM
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H+,H++

● κf=1

● κV=1
● κV=1

Kanemura, KM, Sakurai [in preparation]

H+,H++
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e+ e- → h γ in the two Higgs doublet model
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H+
H+

H+

● κf

● κV

● κV

Kanemura, KM, Sakurai [in preparation]

Model parameters:

TH Constraints:
• perturbative unitarity
• vacuum stability
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(e+e-→hγ) vs. (h→γγ) in THDM
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H+
H+

H+

● κf

● κV

● κV

Kanemura, KM, Sakurai [in preparation]

Model parameters:

TH Constraints:
• perturbative unitarity
• vacuum stability
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tanβ = 1
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Summary
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• h+γ production at ILC250 is an interesting channel, although 
the cross section is rather small, σ～O(0.1fb), due to the 

loop-induced process.

‣ The cross section is peaked at E=250GeV.

‣ Beam polarization can enhance the cross section.

‣ The signal is clean and very sensitive to New Physics.  

• By using the H-COUP program, we have been studying the 
process in various extended Higgs models, such as IDM/ITM/
THDM, systematically. 

‣ Light charged Higgs bosons can enhance the event rates 
by a factor of 2 at most under the theoretical 
(perturbative unitarity and vacuum stability) and 
experimental (h→γγ) constraints.

 13

(�hH+H� = �v�3)
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