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Motivation

Mass spectrum in two Higgs doublet model

Confinement-Higgs phase line in (β, κ) for various parameters

Lattice field theory
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Introduction

・Lattice field theory 

http://vietnam.in2p3.fr/2018/windows/transparencies/05_friday/01_morning/HEP/03_Patella.pdf

Link variables

Color confinement in pure gauge theory

Non–perturbative properties:

Linear potential

http://vietnam.in2p3.fr/2018/windows/transparencies/05_friday/01_morning/HEP/03_Patella.pdf


Introduction

・SU(2) Higgs model

β: gauge coupling
λ: Higgs coupling
κ: Hopping parameter 

Higgs fields



・Phase structure

2. Confinement phase

1. Higgs phase

Introduction

M. Wurtz, R. Lewis, T.G. Steele,
Phys.Rev.D 79 (2009) 074501



Introduction

・Previous Monte Carlo researches
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Introduction

・Two Higgs doublet models

☆Electro weak phase transition 

☆Mass spectrum

Quartic self-coupling could be strong. 

We need a non-perturbative treatment.

Wei-Shu Hou and Mariko Kikuchi, EPL, 1231(2018)111001

The first order phase transition



Methods

・Lattice two Higgs doublet models

・HMC
・Metropolis



Methods

・Gauge invariant observables

Plaquette

Higgs length

Gauge-invariant link



Preliminary results

β=2.0, η1=η2, μ=0.04, ξi=0.1



Preliminary results

・phase diagram



Future works 

Dimensionless quantities

Line of  constant physics

Ratio of  Higgs mass and W boson mass

Renormalized gauge coupling



Preliminary results

・Scale setting with gradient flow



Fundamental representation

Adjoint representation

Results (Adjoint Higgs)

SU(2) ＋ Scalar fields

S. Sachdev, H. D. Scammell, M. S. Scheurer, G. Tarnopolsky, Phy. Rev. B 99, 054516 (2019)



Previous results

・Mean field results

S. Sachdev, H. D. Scammell, M. S. Scheurer, G. Tarnopolsky, Phy. Rev. B 99, 054516 (2019)



Preliminary results Lattice results



Summary

☆Two Higgs doublet model on the lattice

・ Preliminary study of  phase diagram and scale setting

☆3d SU(2) gauge with theory with 4 adjoint Higgs

・Preliminary numerical results qualitatively confirm the mean-field expectations

To do scale setting, mass measurement code currently being implemented.

The critical points and topological order

・ First-time study of  complete potential with real coupling in 4d

・ First-time study of  full Higgs potential revealing different broken phase


