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1. Nakada on flavor

Baek, Cheng, Faisal, Kaneta, Kohda, Shimizu, Enomoto, Tatsuda

2. Low on Higgs boson

Taniguchi, Shindou, Yagyu, Yu, Ka

3. Chun on neutrinos
Choi on dark matter -
Yang, Chen on LHC e

Eijima, Ishida, Araki, MatsunfOto, Nomura, Toma, Wong, Machida,
Matsui , Follin, Imai, Kashiwase, Ohta, Takano, Takeda, Terada,

Nihei, Park

4. Rattazzion EFT and CFT
Yokozaki on gaugino med
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e Candidates of dark matter beyond Standard Model
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A case in point is the Higgs-to-diphoton signal strength.

lan Low

On July 4" 2012 both ATLAS and CMS reported significantly enhanced signal
strength in the diphoton channel:
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The annoying thing about the mass: lan Low

There are two free parameters in the Higgs potential:
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lan Low

The renormalization group evolution of the quartic coupling can be studied in
the SM and is known to two-loop.
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M, large: A* wins MM — Mp) > non-perturbative regime, Landau
pole

M, small: -Y* wins A(M;) — A(p) <1
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Whether we have a mexican hat or a dog bowl depends on the | gﬁ&ﬁ’s

and other SM input parameters:

—— Perturbativity bound

[ | Stability bound

L | Finite-T metastability bound
B Zero-T metastability bound

Shown are 1o error bands, w/o theoretical errors

LEP exclusion

18
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lan Low

In the end, 125 GeV is in a sort of “no man’s land” for BSM theories:

SM (valid up to Mv)

Composite Higgs

50
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TeV SUSY SM vacuum stability

126 +2 GeV is the one
letting us think more hard
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Outside this land: Mathematics IBS string
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126 GeV
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Jarlskog
Determinant

INCERUEREINE

Maximal CP
violation
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JEK+Seo proved it recently. J det consists of two lelements
of V and two elements of V*. But det consists of three
elements of V. It is not obvious at the outset.

—Det. .
J=rrre— (1)
2F(my eu)F' (M s.a) o

where F(mi cy) = (Mg — mg)(my — my )(m, — my) and
F(mpsd) = (mp —mg)(mp — mg)(ms — mg), and C 1s

iC' = [My, My, (2)

The Jarlskog det is

J= V4 V33 Vi3 Vi3,
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The determinant is real. If it is not real, we can change
the quark phases to make it real. This process changes
the coefficint of the gluon anomaly term, i.e. the 0 term.
So, it is reasonable to work in this basis.

1 =V11VaaVag — Vi1 VogVag + Vg Vog Vay

|

— ViaVa1Vag + VigVa1Vao — VigVaaVs;.

Multiplying V*,5 V*,, V*5,, we have
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In the same way, the 4 term can be written with two terms
And one of them combine with the 3" term to make

* 2 * *
(1_ |V 11 | ) V12 V23 V 13 V 22" The Jarlskog det
So we have J=V Va3 Vi3 V54

VigVaa Vay = (1 — |Var |*) Vi1 Vas VsV,
+ Vi1 Vag V5V *1“ *]| + (1 — |V 11| ) ViaVag Via Vi
+ [Via |;'::_ ViaVo1 Vi Vs + Va1 Vaa V3 Vi
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So the essence of the weak CP violation can be
looked upon by scrutinizing the CKM matrix.

We can also say that the weak CP violation is

PHYSICAL REVIEW D 84, 037303 (2011)
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Since the area of the J det is the same, we look for
two long sides triangles. For example,

l - .r'ljl. - Ilu'llllj . r'ljl.. ."1 -r'ljl 3 { f-’ — !l]? } |
- .r'ljl " l - .rjlj I,u"lllj. ."1 .rjl.j

The area Is maximum
when 0=n/2. So, we

Jal. det. ~ _
[ ViaVay /A6 sin 8 observed the maximal

CP violation.

The CP violation is modeled in
JEK, PLB704 (2011) 360 [1109.0995].
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Giddings-Strominger,
Krauss-Wilczek,

Barr-Seckel, Kamionkowski-March-Russell, Holman et al.
Problem with flavor models with global U(1)’s

for Froggart-Nielsen;
Problem on p-decay in SUSY models.
JEK[PLB to appear. 1308.0344]
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S,(L) x S,(R) symmetric fermion masses can arise from

L:—%@L‘”@ L PR PR  GERERY)  h o

The fermion mass matrix will be

The first step for the solution of the p-problem.
[JEK, PRL 111, 031801 [arXiv:1303.1822]].
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Particles Initial level Corrected
[JEK, PRL 111, 031801, arXiv:1303.1822].
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In string theory, matter fields are from
Eg X Eg representations. Not from By -

Kim-Nilles p-term arises from

Accidental PQ symmetry
JEK, PRL 111, 031801
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How can we break S,(L) x S,(R) symmetry ?

Spontaneously by
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This defines the PQ
charges of X and H.
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Then, u =200 GeV
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The PQ breaking diagram is
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The A-term
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This can be compared with the main axion potential
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For gravity mediation, |0] may be of order

e Gl e O = O/
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X T (Goldstone)

Particles Tree level Corrected
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Thanks for coming this region.
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Gold Stone boson settles down
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