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HIggs Discovery:

A Great Success of Anomalous Couplings

Rare can tell more!



HZA/HAA and New Physics

Higgs rare decay is sensitive to NP

HZA and HAA are correlated in MSSM-like models,

Carena, Low and Wagner, 1206.1082, Cao, Wu, Yang, 1301.4641;
Belanger, Bizouard, Chalons, 1402.3422, ......

but they could be iIndependent to each other.
Azatov, Contino, Di lura and Galloway, 1308.2676

It Is Important to measure both the HZA and HAA
anomalous couplings separately.




H~y and HZ~ coup\ings N the SM
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HZA/HAA Coup\ings Is the SM
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Higgs Precision at a High Luminosity LHC

ATLAS Simulation Preliminary
(s =14 TeV: |Ldt=300 o' ; [Ldt=3000 fb
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HAA Is expected to
reach 5% accuracy
while HZA to 20%.
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Effective Field Theory
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Degenerate scenario

What it we only observe a lone Higgs at the LHC eventually

Fz ~0.007, Fo ' ~ —0.004

with T(H — Z~) ~ Tsm(H — Z7)
2

e —F gy ~ —2F 5 Degeneracy
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H~ Production at ete- colliders

ne Interference between t

ne SM amplitudes can he

ne anomalous couplings

D resolving the degeneracy.



The SM cross-section is tiny

Ajouadi, et al
NPB 491, 68
(1997)
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The cross section of NP operators
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We first consider one parameter at a time and both later.




Collider simulations
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Collider simulations -
L = 1000 tb
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Optimal cuts are needed to suppress the huge SM backgrounds.



Collider simulations

Vs =250 GeV
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Discovery Potential
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It Is hard to measure the SM channel.
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o(ete” — Hy) and T(H — Zv)

Felloy — U
2

OB fa e 0L

A2
95% bound

Fzn ~ 0.007

(@) Vs =250 GeV
— ote”

Correlation

£ = 1000 fb~ 1

(@) Vs =350 GeV
— 0T 0™
Correlation

©) Vs =500 GeV

| I e+e_

Correlation

©) Vs = 1000 GeV
| —te”

Correlation




olete” = Hy) and T'(H — ~vv)
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No Loose — Exclusion on HZA/HAA
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The degeneracy in I'(H — 77) can be easily resolved
at CEPC (250GeV), but ~400GeV is needed for I'(H — Zv)




Exclusion on the NP scale
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Both H~~vy and H Z~ present simultaneously
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Summary

The H~ production can be used to probe the NP
hidden in the Higgs boson rare decay.

iline cegeneiacy in 08

iggs rare decays, ? 08
which cannot be o s e Alowed
tested at the HL-LHC, IS ~ (300f5~)
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