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Flavor Violation in LHC

o FHEEKRZLY (Br(h—T1T) ~ 6%)

o Tree level?

e Br(t—hq) < 10~ in the future @ LHC
o DULVTIZtop FVEFETEHENLLY
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Type lll 2HDM

e 2HDMULYALVA

o Type |, Type ll, Type X and Type Y
o Type lli

o %%%%r@ F 12HDMMD L E ?
c~9 ‘iﬂ%ll-:
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X FtEEType 1l 2HDM
o XFiEIZmotivateS T2HDZFE A
o [ HFITxt R4 TRV Z il 1]

Peccei-Quinn
Symmetry

(cont. flavor sym.)

Discrete Flavor

Symmetry
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Variant Axion Model

e 1 quark® #PQ charged’ZZDFS

e 2HDM + PQ

e IZE|\SB scale

o



Variant Axion Model

o {RDAcharged’ZPQ sym. 2HDM

[Peccei, Wu and Yanagida, 1986] [Krauss and Wilczek, 1986]
[Chen, Frampton, Takahashi and Yanagida, 2010]

o BAFZRIZESEHiggsIZLBAFCTI M

e — —@1173(1 [Y;d]aiQi — (I)QERB [YUJZ]ZQZ + h.c.
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EROBEEDFEAEELD

o EI(I,
o helicityz XK=< S
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Yukawa structure
LY = —D1URy |Yu1]ai®i — Potps|YuoliQ: + h.c.
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HiggsDEELVALYA

e PQ basis
o 1, P2 _
o PQchargediE PO

e Higgs basis
o ¢ﬁM’¢y )
o PMDHMVEVEHED oGl

e Physical basis (for neutral scalar)
o h H
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Yukawa in Higgs basis

L = - MugR [V, M]5Q; — OUri[Y,)i;Q5 + hee.

YoM = cos BY,; + sin BY.s

Uu

— tan 3
Y/ = —sin 8Y,; + cos Yy = — tan f3 Y;LSJ\J .
cot 3

o 21741 RN AD
o [rank2é&rank14T8M 6 IErank31T5(F VU EDTZ(T]
o BE{ZRLTLVS

o ['YukawaldIEi1E1t ]
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Yukawa® %1t

SM,diag _ y-diag __ 7:.
Y;L S = Yu ® = dldg(yua Ye, yt):

— tan (3
Y, 8 = ( —tan ) Y428 1 (tan B + cot B)H, Y, 28,

cot (3

0 0
H, = Vg 0 Vi — 0 .
1 1

o H&ZFunitary[BIEED AmixinglZ A%
e mixing{TA!(IHermitian
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FCNC structure

Lrcne = —a Z (Hu.)ff'yf'hf}zfi +h.c.,
f?f,:/ll'?cﬁt
a = (tan B + cot 8) cos(B — a) .

htc coupling —a(Hy)tcye
hct coupling —a(H})icy:

o leptontVA—THREHk
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HYSBFCNCL T F L

e {ree

o top t— hc
o Higgs A — mu

e |oop

o t1decay T — vy, 7 — 3y - - -
o meson oscillations  Dy-Dy
© muon g-2 elc.
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ree signal

a=(tan B + cot p)«cos(B-q)
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loop signal

o THuylEEFYEY
o g-2[FERBATESHME

[Omura, Senaha and Tobe, arXiv:1502.07824]

e D oscillations|Z=H{XNE

18/20



helicityz R 73 1Tondh
e helicitylXZ MDA MDsmoking gun

e Spin correlationZZ 2 5&ER LN

o j(12|§1309V9nt—GJL.i%)
o HL-LHCThHH 5B (M) Lkl
BR(t = ch) ~ 1074
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Summary

o FlavorikfF D PQ>IFr%E D o bR 7%E
FCAYukawalZTTK5%
o XFME+Type Il 2HDM. EHLAZS

® LHC—GJL,ié/JL.i—CL\és 75\:&)
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INTAZDEREA

1 0 0 0
H,=-10 1—cosp sin o
2 :
0 sin o cosp—1

BR(t — ch) ~ 3.24 x 107 %a*sin? p
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DMULYALVA

o DM{EfH. LNALVAHYE
o WIMP
o axion

o A&z
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2 Types of Invisible Axion Model

KSVZ type ZDFS type

o E/MMDEL quark e 2HDM w/ PQ sym.
o axionLISEERELY | |e SB scalehELY

e axion DMAYH[ EE e axion DMIZ. ?
o Npw=1hH A]EE o Npw=3

THIHOBHE AR ...
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P FEELEIRIILX—HE
o EAMIZIIEIRILFTF—TOYHE

o fa suppressed

Main
Motivation
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