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Introduction

Problems in the SM
Baryonasymmetry of the Universe
 Dark matter

*Neutrino mass

Our model can explain these problems simultaneously.

| focus on neutrino mass in this talk.
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Type-l Seesaw Mechanism
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The right-handed neutrino masses

y, = O(1) = My = O(10'%)GeV  are too large to measure at the
collider experiments.



Alternative scenario for neutrino masses
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Neutrino mass

Dark matter } £, symmetry

Especially, the AKS model is very interesting
since coupling constants are of O(1).



Motivation

The O(1) coupling is good for electroweak first order phase transition.
Such coupling leads Landau pole between 10- 100 TeV.
We want to know a fundamental theory above Landau pole.

The fat Higgs model is an example.

This is a SUSY theory with asymptotic free. Higgs SUSY QCD

i .. g
We consider a new model along this line. A H
Baryogenesis =2 O(1) coupling at EW scale | R
*Neutrino mass=®» Radiative seesaw mechanism Ay~ 10 TeV

Dark matter =¥ Z,-odd and/or R-parity odd particle(s)
with 126 GeV SM-like Higgs boson.



SUSY SU(2), gauge theory
N:=N+1 = Confinement

SU(2)y doublets
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Below the cut-off scale /\H , fields in the low energy effective theory are mesonic fields M;; ~ 131 .
This model contains the Higgs sector of the AKS model.
Low-energy effective theory can explain electroweak first order phase transition, neutrino mass and dark

matter simultaneously.
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Low energy effective theory
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Neutrino mass generation mechanism

3-loop : SUSY AKS model
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This 3-loop
diagrams contain

all low-energy
fields.

We investigate a
parameter sets
which satisfy
neutrino
oscillation data
and lepton flavor
violation
experiments.



A benchmark point  tans =30, my: =350GeV, My =500GeV ;1 = 100GeV
my. = my, =m3 = (1500GeV)?

m? = (1410GeV)? | m2 = (30GeV)?, m}_ = (30GeV)?,

In pUt pe = —pgo = bH0GeV | (A terms, B terms) =0 ,
A=128,
pard meters B? = (1400GeV)?, B2=m2 =0,

M, = (100GeV, 2000GeV, 4000GeV) |
mg, = (100GeV,4000GeV,8000GeV) ,  mg, = (6000GeV, 6000GeV, 6000GeV) |

0.001 0 0
hy = | —0.0624 + 0.16: —0.0314 — 0.0016:  —0.0022 4 0.000297: | .
0.902 4+ 2.46:  0.000681 — 0.00126: —0.000755 — 0.00161:

Neutrino masses 77t1 — ]_?) X lﬂ_luE‘\f’T ] ma = DODSQEE’T ] gy = DDEDEE’T ]

and mixing sinfig = 0.31, sin263, =1.0, sinf;3=0.10,

Output

parameters LEV constrains B(p — ey) =52 x 1071, Higgs boson mass
B(p — eee) = 4.7 x 10712, my = 126GeV

We find the parameter sets which satisfy electroweak phase
transition, neutrino mass and dark matter.



Conclusion

* We have discussed neutrino mass generation mechanism by loop
effect.

* We have discovered the benchmark point in the 3-loop case.

We could explain

" Electroweak baryogenesis (1st order phase transition)
*Neutrino mass (Radiative seesaw scenario)

* Dark matter (multi-component dark matter scenario)
in the framework of strongly dynamics of SUSY QCD.



