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LFV Higgs decay

- Discovery of 125 GeV Higgs

- Measurement of Higgs couplings to the SM particles

- LF is accidental symmetry in the minimal SM.
Neutrino oscillation experiments show it is broken.
Although LFV Higgs decay is allowed in the SM, this

loop-induced process is highly suppressed by the
neutrino mass.

- Measurement of LFV Higgs decay » New Physics



LFV Higgs decay
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. CMS reports 2.40 excess from the SM, using 19.7fb™ at
Vs =8TeV, CMS cn, arXiv:1502.07400

B(h — pt) = (0.84793)%
- ATLAS result with similar dataset is consistent with CMS

B(h — ut) = (0.77 £0.62)%, ATLAS cn, arXiv:1508.03372

. LHC Run Il can probe down to ~1073



Leptophilic DM

- N(1,1,0,-): Majorana fermion which we assume DM
candidate

- (1,2,-1/2,-), ©<(1,1,-1,7): Scalar doublets, and singlet
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Neutrino masses

- The model has all the ingredients for radiative
neutrino mass generation a la Ma model
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FIG. 5: One-loop scotogenic neutrino mass.

Ma, 0905.0221



Mass spectrum

. Charged scalars
mixing between @,, . after ew symmetry breaking
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- Neutral scalars
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LFV Higgs decay, H->Tu
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Large p can enhance the LFV H

decay both in the decoupling regime # ly
(eg. ¢ < @eand 6 K1)

or in the large mixing regime (6=mn/4)



LFV Higgs decay, H->Tu
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- Maximal mixing
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T MY constraint

- Generally very stringent in models with large H—>tu
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- We can evade the t—uy constraint in the decoupling
regime without fine-tuning




T MY constraint

. B(t—uy)<4.4x10°8

Heﬁ” — CLEO'MV’TRFMV + CR,LL_RO'MV’TLFMU.

€

CL = 3212 M

YruYrrS6Co (Fa(z1) — Fo(12))
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- T—uy is easily suppressed in the decoupling regime,

- Fine-tuning is required in the maximal mixing case



h—yy constraint
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Relic density of DM

- The relic density is achieved by the annihilation of
DM, N, into lepton pair via t-channel slepton
exchange.
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Relic density of DM

- If y =0, a=0. M. Garny, A. Ibarra, S. Vogl, 1503.01500

The annihilation cross section is p-wave suppressed, and
EW scale slepton is required to get the correct relic density.

- In our case, s-wave annihilation is allowed
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and the correct relic density is obtained in the
decoupling regime



Direct DM detection

- DM-nucleon scattering is absent at tree-level.

- At one-loop, DM can interact with nucleon via Higgs
or photon exchange.
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Direct DM detection




Conclusions

Leptophilic dark matter model with coupling to both

SU(2),. doublet and singlet scalars can explain the
large h—tu signal

My, h—Yyy constraints can be evaded easily in
the decoupling regime

The correct relic density can be obtained. Direct
detection cross section is typically two-orders of
magnitude smaller than the current LUX bound



Thank you very much!



