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1.Introduction

Problems we can’ t understand with SM

* Neutrino mass?
e Dark matter?
e Baryon number asymmetry?

—

€ The radiative neutrino mass model with an inert doublet scalar can explain these problems
If dark matter is identified with the lightest neutral component of the inert doublet.
€ Recently, the new data of the neutrino oscillation such as a non—zero value of 6,5 have

been established by the reactor experiments.

Using the parameters which satisfy with these new data, we reexamine whether the baryon number asymmetry can be realized in this model.

2.The radiative neutrino mass model with an inert doublet scalar

Z, symmetry

even parity

odd parity

| |
SM particles + a scalar doublet H, + three right—handed neutrinos N;

Inert doublet
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Dark matter

We assume the neutral component H, of

(HIH,)? + h.c.]
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Since the scalar doublet H, has no vacuum
expectation value, Z, symmetry is guaranteed.

the inert doublet is the lightest of Z, odd 05 1
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H, decay is forbidden under Z, symmetry.
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=) [/, can be the dark matter candidate.
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The required relic abundance is realized for

|)\3 + )\4| = O(l) :
3.Baryon number asymmetry
Lepton flavor structure aramotors - ot et
q1 = V.
To fix the flavor structure, we assume that Amy, [107%eVZ] | 7.27-8.01 As| = 1077
. |Am§1| [10_36V2] 2.38-2.68 |hi] = 3.0 x 108
hie =0, hiy = hi,  hir = qh;, (4 =1,2); sin? 0,5 0.29-0.35 mar, = 1000 GeV
hse = hg, hsy = —qa2hs, hsr = —qshs sin” 0.35-0.66 ", = 2000 GeV
sin” 615 0.019-0.030 my, = 6000 GeV

In case of g, , 3 = 1, the neutrino mass matrix
can be diagonalized by PMNS matrix
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PMNS tri-bi maximal mixing
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D.V. Forero, et el., Phys. Rev. D86 (2012)073012.

This takes non—zero value from the recent experimental

to satisfy all the neutrino oscillation data.

(We only consider the case of normal hierarchy here.)

The results / o5 I

results for 0;3. We look for the values of g4, q,,q3 so as 299, = 0.089

|ha| = 3.50 x 1077
lhs| = 1.60 x 107°

4. Resonant leptogenesis

To suppress the washout processes, we make neutrino
Yukawa couplings smaller.

my, = 10000 GeV
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Neutrino masses

The Dirac mass term at tree level is forbidden.
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The small neutrino masses can be
realized by loop contribution. ; |

The neutrino mass matrix

’ A5’U§ m?\r m%\f m?\(
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i i Mg, — My My, =My, Mg,
Az + Ay
Xs| <1 mip, =43 5%

Even if masses of the right—handed neutrinos are O (1)
TeV, small neutrino masses are realized.

New physics is expected in lepton sector at TeV regions.

Lepton flavor violating processes (LFV)

Br(p — evy) < 2.4 x 10~'? (MEG)
Br(r — pvy) < 4.4 x 10~° (BaBar)

DM abundance depends on not only neutrino
yukawa couplings but also scalar couplings.

2

We don’ t need to consider this constraint
for small neutrino yukawa couplings.

Baryon number asymmetry

Baryon number asymmetry can be realized through TeV scale leptogenesis.
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The washout effects are too large to realize our universe.
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To obtain enough baryon number, the washout processes should be suppressed.

The constraint of DM direct search experiments

ma, —1MH,

1 TeV) (

150 keV

Summary

We reexamined the baryon number asymmetry in
the radiative neutrino mass model with an inert
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* Too small neutrino masses  M&s x > hiahighs
1=1

(e )

e Too small CP asymmetry e

*
Za:e,'u,'r hlah’la

The contribution from the interference term between tree and self—
energy diagram
(ma;, —ma )mpy, T
N1 Nz Nl 2

5 2 2 12
my, —My +mN1F2

€ X mpy, = (1—I—A)mN1

If we make the right—handed neutrino masses almost
degenerate, the CP parameter becomes lager value.

If we make A5 larger, we can recover neutrino masses.

doublet which can explain the DM relic abundance
and the small neutrino masses.

We can obtain the required
baryon asymmetry in the case of

A~ O(107?)

Lepton number asymmetry is too small !
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€@ The nearly degenerated right—handed neutrino
masses can realize the observed baryon
asymmetry. This degeneracy is milder than the

This is rather mild degeneracy
compared with the ordinary case.

ordinary resonant leptogenesis.
€ We need examine the inverted hierarchy case.
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