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1. Introduction

Constraint on the tensor-to-scalar ratio (BICEP2 result)
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1. Introduction

Higgs inflation Bezrukov and Shaposhnikov, PLB 659 (2008) 703
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ĝµν = Ω2gµν, Ω2 ≡ 1 + ξh2

M2
pl

⇓
Action in the Einstein frame:

SE ⊃
∫

d4x
√

−ĝ
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1. Introduction

Potential in the Higgs inflation

Hamada, Kawai, Oda, Park, 1403.5043
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mH ≃ 126.4 GeV, Mt ≃ 171.6 GeV, ξ ≃ 10

⇒ r = 0.1, ns = 0.96

♠ We extend the (SM) Higgs inflation by adding gauge singlets
to realize r = 0.2 with Mt ≃ 173 GeV.
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Potential in the Higgs inflation
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2. Higgs inflation in singlets extension of the SM

Lagrangian Haba and Takahashi, 1404.4737

L = LSM + LS + LN

LSM ⊃ −λ

(

|H|2 − v2

2

)2

LS = −
m̄2

S

2
S2 − k

2
|H|2S2 − λS

4!
S4 (S : DM, Z2-odd)

LN = −
(

MR

2
NcN + yNLH̃N + c.c.

)

(N : Right-handed ν)

Goals of this model

r ≃ 0.2, ns ≃ 0.96, 50 < N < 60, ΩDMh2 ≃ 0.119

within

mH = 125.6 ± 0.35 GeV, Mt = 173.34 ± 0.76 GeV
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Realization of a suitable Higgs potential with Mt ≃ 173 GeV
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2. Higgs inflation in singlets extension of the SM

Numerical analysis at 2-loop level

Haba, Ishida, Takahashi, 1405.5738
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3. Summary

• The BICEP2 detected B-modes from primordial gravitational
• waves at the level of tensor-to-scalar ratio,

r = 0.20+0.07
−0.05 .

• The Higgs inflation can explain

Hamada, Kawai, Oda, Park

Bezrukov, Shaposhnikov

r ≃ (0.1 − 0.2), ns ≃ (0.955 − 0.96),

• by taking mH ≃ 126 GeV, Mt ≃ (171.1 − 171.6) GeV, and
• ξ ≃ (7 − 10).

♠ We extended the Higgs inflation by adding gauge singlets to
realize r = 0.2 with Mt ≃ 173 GeV.
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