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PHYSICAL REVIEW D 85, 035015 (2012)

Flavor structure of the three-site Higgsless model

Tomohiro Abe,1 R. Sekhar Chivukula,2 Elizabeth H. Simmons,2 and Masaharu Tanabashi®

Unstitute of Modern Physics and Center for High Energy Physics, Tsinghua University, Beijing 100084, China
*Department of Physics and Astronomy, Michigan State University, East Lansing, Michigan 48824, USA
}Kobayashi-Maskawa Institute for the Origin of Particles and the Universe, Nagoya University, Nagoya 464-8602, Japan

and Department of Physics, Nagoya University, Nagoya 464-8602, Japan
(Received 3 October 2011; published 14 February 2012)

We study the flavor structure of the three-site Higgsless model and evaluate the constraints on the model
arising from flavor physics. We find that current data constrain the model to exhibit only minimal flavor
violation at tree level. Moreover, at the one-loop level, by studying the leading chiral-logarithmic
corrections to chirality-preserving AF = 1 and AF = 2 processes from new physics in the model, we
show that the combination of minimal flavor violation and ideal delocalization ensures that these flavor-
changing effects are sufficiently small that the model remains phenomenologically viable.

DOI: 10.1103/PhysRevD.85.035015 PACS numbers: 12.60.Cn, 12.15.Lk
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Generation mixing in SM

If no Yukawa coupling, generation labels has no meaning




Generation mixing in SM

Charged current interactions connects ups and downs
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Generation mixing in SM

Yukawa couplings breaks the generation symmetry




Generation mixing in SM

Mismatch of ups and downs leads to the Cabibbo mixing
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Leptons in SM

If the neutrinos were massless...




Leptons in SM

Neutrino eigenstates can be defined only by charged current
and the lepton flavors are conserved




With neutrino mass

Neutrino mass eigenstates are superpositions of the “flavor”
eigenstates, parallel situation with quarks
Experimentally, mass eigenstates cannot be detected directly
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Flavor mixing in SM: Quarks
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* Wolfenstein parameters: A=sin0., A, p, N
(n: CP viol.)




Success of CKM scheme
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Bs Oscillation [ A03)
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Success of CKM scheme
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Success of CKM scheme

e Both
— very small Kaon CP violation: € ~ 103

— large Beon CP violation: sin2¢, ~ 0.7

can be derived from the single CP violating
parameter n



Unresolved question

Quarks have “generation” structure: ups and
downs are almost aligned

As SM parameters, up and down Yukawa
couplings have no relation with each other

Why are up and down Yukawas can be
diagonalized simultaneously up to mismatch
of O(sin0.)?

Indicate deeper structure to govern the
Yukawa couplings




FCNC

e Kaon
— ' ~1/101%sec (CC) | Amplitude|? ~ G2 m#

— Am~ 1/101%sec (NC) Amplitude ~ G2 m*



FCNC in SM
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FCNC Processes

o SMTIFIEFEIZHIHI > New Physics DR R
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PHYSICS BEYOND SM



BSMZE 59 HEERRISH =

—a—K)/DE=

EeTE
EEIRILT—
FE =S OPHF (Inflation?)




—a—kKJ)/NDE=

ZREBIDORMEIZBRIZADS
e A&EEZa—WMN) /5 (T —UMEAERLE
N DTEDOFEITEIIREE) ZMANIL
DA—DLRIRICEE-ES

o« FIEIFHELVD, ESLT=a—kr)/EIFERN
D H??
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from v, beam [AO5)
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PHYSICS (REALLY) BEYOND SM
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Squark masses
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Flavor problem in SUSY

* You can
easily have
large FCNC in
general SUSY
models
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Flavor and CP conserving moduli mediated SUSY
breaking in flux compactification

Kiwoan Choi

Department of Physics, Korea Advanced Instituie of Secienee and Technology,
385 Guohangno, Yuseong-gu, Daejeon 305-701, Korea
E-maél: kchoi@mon.kaist.ac.kr

Kwang Sik Jeong
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Ken-Ichi Okumura

Department of Physics, Tohoku University,
1-1-2-chome, Katahira, Aoba-ku, Sendai 950-85%5, Japen
Eomail: oknmira@tuhep. phys.tohoku. ac. jp

ABSTRACT: In certain clags of flux compactification, moduli mediated supersymmetry
(SUSY) breaking preserves flavor and CP at leading order in the perturbative expansion
controlled by the vacuum expectation value of the messenger modulus. Nevertheless there
gtill might be dangerous flavor or CF violation induced by higher order Kahler potential.



SUSY contribution to FCNC

PHYSICAL REVIEW D 77, 014025 (2008)

b — svv decay in the MSSM: Implication of b — sy at large tanf

Youichi Yamada

Depariment of Physics, Tohoku University, Sendai 980-8578, Japan
(Received 19 September 2007; published 24 January 2008)

The decay & — svP is discussed in the minimal supersymmetric standard model with general flavor
mixing for squarks, at large tan/3. In this case, in addition to the chargino loop contributions which were
analyzed in previous studies, tan S-enhanced contributions from the gluino and charged Higgs boson loops
might become sizable compared with the standard model contribution, at least in principle. However, it is
demonstrated that the experimental bounds on the new physics contributions to the radiative decay b —
sy should strongly constrain these contributions to b — s» ¥, especially on the gluino contribution. ¥V~
also briefly comment on a possible constraint from the B, — u x~ decay.

DOL 10.1103/PhysRevD.77.014025 PACS numbers: 13.20.He, 12.60
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FIG. 1. Correlation between C,.; and C;;. Parameters are
tanB = 50, u = [—550,550] GeV, (5&,33)23 =[-0.3,03]
Other parameters are given in the text. Horizontal lines indicate
the region |C; 5| < 0.2.
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PHYSICAL REVIEW D 78, 055018 (2008)
Testing the littlest Higgs model with T parity at the CERN Large Hadron Collider

Shigeki 1\’1.511:su1110t0r,1 Takeo I\floroi,2 and Kazuhiro Tobe®

'Department of Physics, University of Toyama, Toyama 930-8555, Japan
zDepartment of Physics, Tohoku University, Sendai 980-8578, Japan
3Department of Physics, Nagoya University, Nagoya 464-8602, Japan

{Received 2 July 2008; published 25 September 2008)

In the framework of the littlest Higgs model with 7" parity (LHT), we study the production processes of
T-even (T, ) and T-odd (T ) partners of the top quark at the Large Hadron Collider (LHC). We show that
the signal events can be distinguished from the standard model backgrounds, and that information about
mass and mixing parameters of the top partners can be measured with relatively good accuracies. With the
measurements of these parameters, we show that a nontrivial test of the LHT can be performed. We also
discuss a possibility to reconstruct the thermal relic density of the lightest 7-odd particle Ay using the
LHC results and show that the scenario where Az becomes dark matter may be checked.

DOI: 10.1103/PhysRevD.78.055018 PACS numbers: 12.60.—1



More exotic possibilities

PHYSICAL REVIEW D 85, 014025 (2012)

Testing new physics models by top charge asymmetry and polarization at the LHC

Junjie Cao,! Kenichi Hikasa,” Lin \?Va,ng,1 Lei Wu,? and Jin Min Yang3
LPhysics Department, Henan Normal University, Xinxiang 453007, China

ZDepamnent of Physics, Tohoku University, Sendai 950-8578, Japan

Institute of Theoretical Physics, Academia Sinica, Beijing 100190, China
(Received 11 October 2011; published 25 January 2012)

As a top quark factory, the LHC can test new physics models used to explain the top quark forward-
backward asymmetry ALy measured at the Tevatron. In this work we perform a comparative study for two
such models: the W’ model and the color triplet diquark (¢) model. Requiring these models to explain A%y
and also satisfy the top pair production rate measured at the Tevatron, we examine their contributions to
the LHC observables such as the polarizations and charge asymmetries in top quark productions and the
charge asymmetry in W’ (or ¢) pair production. We find that these observables can be enhanced to their
observable levels and current LHC measurement on the top charge asymmetry has already tightly
constrained the W' model. We also find that each observable shows different characteristics in different
models, which can be utilized to discriminate the models.

DOI: 10.1103/PhysRevD.85.014025 PACS numbers: 14.65.Ha, 12.60.Cn, 14.70.Pw
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LEPTON FLAVOR VIOLATION



Lepton flavor violation (LFV)

 Neutrino mixing breaks lepton flavor
conservation, but

* Hard to observe in charged lepton decays:
rate GIM-suppressed by (Am, 2/m,,?)? ~ 10°

* New physics (e.g. supersymmetry) can lead to
observable decay rates for 1, u decays



PHYSICAL REVIEW D 80, 013002 (2009)

Model discriminating power of & — ¢ conversion in nuclei

Vincenzo Cirigliano,1 Ryuichiro Kitano,"? Yasuhiro Okada,” and Paula Tuzon'*
Yheoretical Division, Los Alamos National Laboratory, Los Alamos, New Mexico 87545, USA
2Departmem of Physics, Tohoku University, Sendai 980-8378, Japan
3Theory Group, KEK, Oho 1-1, Tsukuba, Iharaki 305-0801, Japan and Department of Particle
and Nuclear Physics, The Graduate University for Advanced Studies, Oho I-1, Tsukuba, Ibaraki 305-0801, J¢

‘Departamento de Fisica Teorica, IFIC, Universitat de Valéncia-CSIC, Apt. Correus 22085, E-46071 Valéncia,
(Received 15 April 2009; published 6 July 2009)

We assess the model discriminating power of a combined phenomenological analysis of & — ey and
# — ¢ conversion on different target nuclei, including the current hadronic uncertainties. We find that the
theoretical uncertainties can be largely reduced by using input from lattice QCD, and do not constitute a
limiting factor in discriminating models where one or, at most, two underlying operators (dipole, scalar,
vector) provide the dominant source of lepton flavor violation. Our results show that a realistic
discrimination among underlying mechanisms requires a measurement of the ratio of conversion rates
at the 5% level (two light nuclei) or at the 20% level (one light and one heavy nucleus). We also illustrate
these main conclusions in the context of a supersymmetric model.

DOI: 10.1103/PhysRevD.80.013002 PACS numbers: 13.35.Bv, 11.30Hv
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FIG. 3 (color online). Target dependence of the x — e con-
version rate in different single-operator dominance models. We
plot the conversion rates normalized to the rate in aluminum
(Z = 13) versus the atomic number Z for the four theoretical
models described in the text: D (blue), S (red), V¥ (magenta),
V@ (green). The vertical lines correspond to Z = 13(Al), Z =
22(Ti), and Z = B3(Pb).



Physics Letters B 670 (2009) 356-362

Contents lists available at ScienceDirect

Physics Letters B

www.elsevier.com/locate/physletb ! %
B; mixing phase and lepton flavor violation in supersymmetric SU(5)
Jae-hyeon Park?*, Masahiro Yamaguchi®
358 J-h Park, M. Yamaguchi /[ Physics Letters B 670 (2009) 356-362

& INFN, Sezione di Padova, via F Marzolo 8 135131 Padova, Italy
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Limits on t LFV [A02)
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