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* Several deviations between theoretical predictions and
experimental data appear both in Standard Model of Particle
Physics and Cosmology due to precision measurement.

* Nentrino masses, anomalous | magnetic moment, dark matter,

* Lithium problem, baryon asymmetry, dark energy; ...




'The model

* The evidence of dark matter - /., symmetry
* All the new particles besides SM sectors are Z, odd

¥ Scalar sector ¢i—12 and ST
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Fermion sector L.= ( - )

* New Yukawa couplings
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Neutrino mass generation

* No tree level seesaw due to Z, symmetry, neutrino masses are
generated in one-loop level
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wis O(1) ~ O(100)GeV we have e 2= 10

The masses of all new particles are around TeV scale




Muon g-2

* wanomalous magnetic moment is one of the most precisely measured
quantities in particle physics.

* A recent experiment at Brookhaven it has been measured with a
remarkable 14-fold improvement of the previous CERN result.

Contribution Value Error

QED incl. 4-loops+LO 5-loops 116584 718.1 0.2
Leading hadronic vacuum polarization 6903.0 52.6

Subleading hadronic vacuum polarization -100.3 1.1
Hadronic light—-by-light 116.0
Weak incl. 2-loops 153.2
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A nomalous Magnetic Moment

Theory 116 591 790.0
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Experiment 116 592 080.0
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Neutrino masses and (L g-2  Aa, = (290 +90) x 107

*¥ A similar mechanism
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Dark matter, lithium problem, and leptogenesis

*¥ A dark matter can be realized in the inert scalar doublet &5

* Relic abundance quartic couplings, W mass splitting

Mo > 534GeV. p= Av M- — My- < O(1)GeV
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*¥ Direct detection

Experimental limit on Z exchange --

Mpye - Mae - 1o02)KeV

9fmasmy , 1 1

_ IRy
T1-toor = a1z ( iz T ). Independent of DM mass
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Next generation experiment




Lithium problem

* BBN was generally taken to be a three-parameter theory

Baryon density Neutron mean-life Number of neutrino flavors

Nio(WMAP2008)=6.23t0.17  Tn=878.5+0.8 s
¥ SBBN 7Li/H = (5.247971) x 1079 and
6.i component is small
* Metal-poor halo stars —— Li/H = (1 ~ 2) x 10710
Galactic cosmic rays -— primordial value Li/H = (1.23 £0.06) x 10710
Measurement from clusters INGC 6397) -— Li/H = (2.19 +0.28) x 10~ '°

* Recent high-precision measurements are sensitive to the tiny isotopic shift
in Li absorption and indicate 6L;/7[; < 0.15




* Lithium problem : The SBBN predicts primordial °Li abundance about

1000 times smaller than the observed abundance level and 7Li abundance a
factor of 2-3 larger than when one adopts a value of 1 inferred from the

W MAP data.
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* Catalyzed BBN (CBBN) may provide the solution §-.

¥ SBBN :* He + D —% Li+ v

EBBN 5 —( HeSS) —~°Li and S > (HesSs) — ((Be= =

(*HeS™)+D =% Li+S~ and (®BeS™)+n—° Be+S~.

" 7Li/H

K.Kohri and F. Takayama
PRD76




* Alonglived ST isneeded - 1000 sec

om < 1GeV y ~ 1071 — 1072




Leptogensis

*¥ Two contributions
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The right-handed sector is not constrained by neutrino masses
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Hierarchy couplings : oy <028 [t et

My, =1TeV, My, = dTeV, y(2) ~ 23 %1073, and y1) ~ 3 x 10~7.




% Washout effects from gauge interactions (Type II ,III seesaw mechanism)
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* Boltzmann eqs.

Boltzmann suppression factor
in gauge fields at low scale

Left-handed leptogenesis
Contribute constrained by
Neutrino masses - subleading




* Some Collider phenomena

* The new particles are all reachable at LHC.

AM =166 MeV
Splitting by gauge interactions
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Conclusions

*

The neutrino masses generated through the radiative seesaw mechanism
with double GIM suppression is presented.

Anomalous muon magnetic moment is given through the mechanism
similar to neutrino masses generation.

Dark matter candidate is realized in inert doublet scalar, and a direct
measurement is possible in next-generation experiments.

Lithium problem can be solved by a long-lived single charged scalar S* to
by Catalyzed BBN method.

TeV-scale leptogenesis utilizing right-handed lepton sector as well as left-
handed is presented.

The model can be tested in near future at collider.




