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1.Introduction

WIMP DM: M,,, ~ O(100-1000)GeV

U(1)x breaking at (1-10)TeV;
— naturally explain the dark matter mass.

Neutrino must have tiny masses ( < 0(0.1)eV)
Right handed neutrino and U(1)x:
— naturally explain neutrino masses

at O(1-10)TeV physics at loop level.

TeV scale physics cloud explain
mass of dark matter and
tiny neutrino masses.
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1.Introduction

[ neutrino masses ]
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1.Introduction

[ neutrino masses ]
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2.Model
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— SU(2), singlet chiral fermion “P,lf

U(1)5_, protect: Tree—level L® v 4
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2.Model

[ U(1)z_, breaking ]
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[ Electroweak symmetry breaking]
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Remnant global U(1),,, remains on half unit of
U(1)5_, charged particles after SSB of U(1)4_,.
U(1),,, guarantees the stability of dark matter.
We assume that the ¥ 'is the lightest U(1),,,
particle case.




3.Neutrino mass and dark matter
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Masses of neutrino ]
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The 0(0.1) eV neutrino masses can be naturally
deduced from TeV scale physics.



3.Neutrino mass and dark matter
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LFV constraint ]
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Experimental upper bound:
BR(u—e,v) <24%x10712 J Adam et al.(2011)

Our model can be satisfied this value.
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Okada and Seto (2010)
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Experimental bound at mp,, ~ 57GeV(XENON100):
o(WiN — Ui N) =8 X 10%5cm?2 E. Aprile et al. (2011)
Our model can be satisfied this value.



3.Neutrino mass and dark matter

[ Parameter set ]
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4 Phenomenology

[ Physics of Z’ ]
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(2" =XX) oc (B-L charge)?
Z’ decay into
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Z’ production cross section
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M_.= 2000 GeV and gg_,= 0.2
then 70 pb.

L. Basso, A. Belyaev, S.Moretti and
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Our model can be tested by the
measuring decay of the Z’



4 Phenomenology

[ Physics of Vg ]
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"V are light masses

(0(100) GeV) and
not stable.

" V r are produced about 1200

pair from decay of 7000 Z’
at the LHC for /s = 14 TeV
with 100 fb~! data.

"The mass of Vv

can be reconstructed by jjI*



4 Phenomenology

[ Physics of Higgs boson ]

“mixing angle between B-L Higgs 0 and SM Higgs ®
o ~ 71 /4 for the thermal abundance of V.
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Two SM-like Higgs bosons whose masses
are 0(100) GeV with a about half width.
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5.Conclusion

(1) We consider the TeV-scale seesaw model in which
U(1);_, gauge symmetry can be the common origin of
neutrino masses, the dark matter mass, and stability of
the dark matter.

(2 Our model is compatible with current experiment data.

@ Our model can be tested by the measuring decay of
the Z' boson.

(A The licht 17 (O(C100\Ca\/)
&/ TTIC TGNt vV p\U\iVuUy ]

®) Our model predict two SM-like Higgs bosons whose
masses are O(100) GeV with about half width.

® If we assume U(1);_, gauge symmetry at the TeV-scale,
we can explain masses of neutrino and dark matter.
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Anomaly

Same of all B-L particle contribution:
[U(1)g P > 2
U(l);, =2-1

U(1);_, anomaly is not cancel in our model

<

It would be resolved by some heavy singlet

fermions with appropriate B-L charge.
For example;

Right hand: 1X9,-1/2X14,1/3X9
left hand: 3/2X14, -5/3 X9
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3.Neutrino mass and dark matter

[ LFV constraint ]
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Experimental upper bound:
BR(u —e,¥) <24X%10712 . Adametal(2011)

For our parameter set, it is evaluated as
BR(u —e,v) =5.1x10713

Our parameter set safety current experimental upper bound
but could be within future experimental reach.



3.Neutrino mass and dark matter

[ Relic abundance of V' ]
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Mixing between B-L Higgs 0 and SM
Higgs @ is essentially important.

LY 1 coupling is small
due to LFV constraint

VYV o coupling ~0(0.01)

but resonance can be used.




3.Neutrino mass and dark matter

[ Relic abundance of V' ]

Okada and Seto (2010)
Kanemura, Seto and Shimomura (2011)
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Y 1is consistent with WMAP data at the My, = 57.0 GeV .



3.Neutrino mass and dark matter

[ Direct detection of V' ]
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o(WiN — WiN) =8 x10%cm2 E. Aprile et al. (2011)
For our parameter set, it is evaluated as
oW N — V1 N) =2.7 %X 1045cm?
Our parameter set safety current experimental bound
but could be within future experimental reach.
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