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Main goals of this talk

Ambitious: Prove Yuval wrong

Realistic: answer few basic questions about LFV Higgs
interactions

» What are the interesting/bottom line TH benchmarks?

« How do we probe it directly & indirectly?

For detailed discussion of dedicated search strategies see talk by S. Bressler



Outline

Recapitulation of Higgs (L)FV in EFT
» expectations within flavor models

* Indirect constraints in EFT

Explicit model predictions (SM, MHDM, SUSY,
COMPOSItENESS)

* Impact of constraints beyond EFT



Higgs (UFV in EF]
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Higgs (L)FV in models of flavor
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« almost universal relative shift in Y;;

Froggatt-Nielsen models: A ~ 0 =HE) [H() = 0]

m;

¥ 17 ) . 1] 71 N
U7 ~ (L) = H (L) U | ~ (B HE) Ur UL~

: : B . . _ 1 m;
* hierarchical Y, ST 5 Vie: ~vo ——
e a C Ca 7’:/:] YL<] |UL | v >J |U£J| v



Stability of Yukawa sector

2-gen example: most general Yukawa matrices
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Obtaining hierarchical fermion masses  ma > my
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requiring no Iintricate cancelations in m;
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Constraints on Y3 (in EFT)

leptonic (g-2)

R(Y,)? < 0.05
electron EDM

3(Y.)? <2 x107°

S(Y7)| < 0.02
Higgs data

Y[V, <3x107°
Y| ~ (1£0.3) x 1072
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Indirect constraints on Y;; (in EFT)
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Indirect constraints on Y;; (in EFT)
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Indirect constraints on Y;; (in EFT)
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mu-e LFV already probed beyond Cheng-Sher bound
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1209.1397

End Y
| =3/’
leptonic (g-2)

leptonic & nuclear EDMs

muonium osclllations

Mu-& conversion in nucleil



Indirect constraints on Y;; (in EFT)

1209.1397

End Y
| =3/’
leptonic (g-2)

leptonic & nuclear EDMs

muonium oscillations

Mu-& conversion in nucleil

Br(h—=T1p/e) ~ O(10%) allowed!



Higgs LFV expectations within models
SM: YSM = %d@j (tree level)
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Higgs LFV expectations within models
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Type lll see-saw

tree-level mixing of Majorana triplets T~(1,3,0) with leptons

= deviations in weak gauge & Higgs couplings
(universality & FCNCs)
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Higgs LFV expectations within models

0908.3451

Type lll see-saw

tree-level mixing of Majorana triplets T~(1,3,0) with leptons

= deviations in weak gauge & Higgs couplings
(universality & FCNCs)
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Higgs LFV expectations within models

Partial compositeness:
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Higgs LFV expectations within models

Partial compositeness:

—LPC = MU W +m PRyt U 4 m Bl 0 @qu pAY WVl o+ he.

INn presence of both Y, Y”’

LR RL / LR / RL
)\” ~ m; 1k Y lm]l >\7,j mzk Yk Ymn lmjl
19 g
M, M, A2 M, "M, M, "™ M,

Flavor anarchy: v, Y’ ~0(1)

= flavor hierarchies from hierarchical mixing
= Higgs (L)FV can saturate Cheng-Sher bound




Higgs LFV expectations within models

0906.1542

Pseudo-Goldstone Higgs:

, 919

non-linear realization of a global symmetry group
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flavor alignment of leading Yukawa contributions
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Higgs LFV expectations within models
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Multi Higgs doublet models: — —£}HPM =3 " A7 ol (™)
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Natural flavor conservation: only single Higgs couples to
any combination of fermion gauge reps.
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Higgs LFV expectations within models

1302.3229

Multi Higgs doublet models: - £}HPM =" A o7, ¢

v=> (") h=) Vid} > Vil? =1
m k k

Natural flavor conservation: only single Higgs couples to
any combination of fermion gauge reps.
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Example: NFC THDM Y, = _COSBY;SM (H) _ ( COs & Sina> (M)

h —sina cos« ho

tan 8 = v /11

Higgs data already constrain such effects g - a~ /2



Higgs LFV expectations within models

THDM Il & MSSM:
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non-holomorphic € corrections - non-decoupling

in practice, & from wealk SUSY Loops - small



Higgs LFV expectations within models

THDM Il & MSSM:
after EWSB 2000

H) = (H°,h°, A%,
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in practice, & from wealk SUSY loops - small



Conclusions (on the positive note)

Higgs LFV powerful null-test of SM (and many Bsms)

Intrinsically related to mechanism behind generation of
lepton masses (both charged and neutrinos)

Complimentarily of indirect and direct probes
(e/mu vs tau sectors, CPC vs CPV)

Viable sizes of LFV Higgs couplings can be probed in all
sectors (except Ye?)
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