Polarized ¢ and u Lepton Flavor Violation
in the Littlest Higgs Model with T-parity.

15 Apr. 2071 @ ULB

Yasuhiro Yamamoto (Sokendai/KEK)

with T. Goto (KEK) and Y. Okada (KEK/Sokendai)

Based on arXiv:1012.4385[hep-ph]



The Hierarchy Problem

EW-e Hierarchy Problem

-------------------------------------------- » \Vlp
>
t 2
Ami Mp 33
el o~ ~ (0.3 > 10~
" : " Mm% ( 1OOGeV)



The Little Hierarchy Problem 1
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Little Higgs Models :

The BEH doublet is embedded in a part of NG bosons.
Len = Lg/ug + Lo1 + La2
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Little Higgs Models :

The BEH doublet is embedded in a part of NG bosons.
Len = Lg/ug + Lo1 + La2

Lmass = gig2 <Ol 02>HTH

Quadratic divergences are suppressed at 1-loop.
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The Littlest Higgs Model 3
SU(5) D [SU(2) x U(M] x [SU(2) x U(1)]2
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gauge bosons heavy gauge bosons
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Vv New particles and mixing matrices are introduced
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Flavor Changing Neutral Current (FCNC) 5

Don't exist at tree level in the SM
w e o e
\ /
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2
Brloop 92 -5
~ 0O(10

v/ Contributions of new physics are relatively large.

vV New physics is strongly constrained (c.f. K>-K° mixing = 1 PeV).

/ Parity structure is good friend with loop induced proceses.



Lepton Flavor Violation (LFV) 6
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v/ Only new physics contribute to the processes.

v/ QCD contamination is suppressed.
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Lepton Flavor Violation (LFV) 6

Vi Vi
H - © 2 2 |?
g x 1Ty, —53
Br ~ (MPZV%IG%%/ ~ O(10753)
e 1
VA . Negligibly small in the SM

The number of silicon atom in the earth ~ 0(1053)

v/ Only new physics contribute to the processes.

v/ QCD contamination is suppressed.

It difficult to study detail structure of models.
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Asymmetry /

T — Vir Vip™ pt
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W/ T polarization is easily measured.
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Asymmetry

T — Vir Vip™ pt
Vie Vig—Vis
Voe  Voi—Vaos
VSE VS,u VS’T

W/ T polarization is easily measured.




Work Done up to Now

Neutral meson mixings '05 J.Hubisz. S.J.lee. G.Paz

Various FCNC processes '06°09 M.Blanke, A.J.Buras, C.Tarantino et al.

K—= mTvyvy '08 T.Goto, Y.Okada, Y.Y.

w-LFV '08,10 F.del Aguila, J.l.lllana, M.D.Jenkins

\/ Lepton flavor violating decays of polarized T and w.

vV Nuclide dependence of w- e conversion.

“z and u lepton flavor violation in the littlest Higgs model with T-parity”,
arXiv: 1012.4385, T. Goto, Y. Okada, Y.Y.



Contents

v The Littlest Higgs Model with T-parity

Symmetry, particle contents and new flavor mixing.

vV Lepton Flavor Violation and Asymmetry
Current status and asymmetries of LFV.

v/ Numerical Results
Correlations among branching ratios and asymmetries.

v Conclusion



Contents

Vv The Littlest Higgs Model with T-parity

Symmetry, particle contents and new flavor mixing.

vV Lepton Flavor Violation and Asymmetry
Current status and asymmetries of LFV.

v/ Numerical Results
Correlations among branching ratios and asymmetries.

v/ Conclusion



Global Symmetry of the LHT

(SU(5)] © [SU(2) x U(T)]1 x [SU(2) x U(1)]
V v
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SU(5) = SO(5): 14 NG bosons

\ / Low energy limit
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Gauge Symmetry of the LHT 10

SU(5) > ([SU(2) x U(1)]1 x [SU(2) x U(T)] 2
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Gauge Symmetry of the LHT 10
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Fermions in the LHT 11
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Summary of the LHT 12
SU(5) D [SU(2) x U(N)]1 x [SU(2) x U(1)]2
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w-LFV

VBr(pt = ety) <1.2x 1071 by MEGA
MEG(@PSI) is in progress: 1.5 x 10711 — 10713

VBr(pt = eTete™) < 1.0 x 107'? by SINDRUM

4.3 x 10712 (Ti)

VR(pTA—= e A) << 0.7x107 (Au) by SINDRUM Il
4.6 x 107" (Ph)
COMET(@J-PARC) and mu2e(@FNAL) are planned:
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M = e C O n Ve rS i O n Atomic number dependence of conversion rate in the LHT 1 4
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T-LFV

VT =0Ty < 0(1077%)

15

VTt = ptptpT rt = ptete mt = ptptes S O(1079)

V=07 pory, T =07 p° worgp < O(107°)

by Belle @ KEK and BaBar @ SLAC

Belle I|(@KEK) and SuperB(@INFN) are planned . 10~9
T—=>3u andt — ¢ can be tested in LHC
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Asymmetries for 3 Body Decays 17
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Asymmetries for 3 Body Decays 17

- —
:cosf ~ s pg,

:sinfcosp ~ 5 ((Pa X Pb) X Pa)
g :sinfsing ~ 5 (P, X pp)
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Asymmetries for 3 Body Decays 17
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Chirality Structure
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Only the left handed SM leptons interact with the T-odd leptons
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Parameters 19

There are 19 relevant parameters.

vV Decay Constant (1): f = 500 GeV

vV Masses of T-odd Ieptons and quarks (6): migg-,. m%q
100 GeV < mfp, <1 TeV, qu = 500 GeV

v New mixing angles and phases (12):

0 < 03, ¢y; <2

W ¢W ij’ J

m Scatter plots on 7 parameters.

Br(u—ev)<10""*<Br(u—ev)<107"2<Br(u—ev)<1.2x107""



Branching Ratios of u LFV 20
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w-e Conversion

R(w Au—e Au)
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Branching Ratios of T LFV 22
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WV Dipole dominant signals are not favored.



Parity Asymmetry 23
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W/ Large parity asymmetries are allowed.



Time Reversal Asymmetry 24
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Proportional Relation
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Consistency of the Model 27
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Consistency of the Model 27
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