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Open Questions

- What is the mechanism that gives small neutrinos masses?
- What is its particle nature: Dirac or Majorana?
- What is the origin of the flavor mixing structures?

Dark Matter

- What is its nature?

e Few properties known, but many candidates

How to make a model linking these questions?

What are its experimental tests/constraints?
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® Dark Matter

Basically 2HDM DM candidate
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1. Higgs portal (resonance): ~60 GeV
2. Coannihilation with Ac (gives too small m,)

3. HOHO -> WW threshold effect: ~70 GeV
(gives striking gamma-ray lines)
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Inert triplet Model “&” Singlets
| AT V2ATT +-+
A_E(AOHAO _AY )v 9, P
Z> - - +
The Lagrangian
( 2
L O|Tr[(D, A DHA] + 0,0 00 4 (Dup)t D*p — mATr[ATA] — %02

A [ HIP T [ATA] = Ao |HI? 62 = AuaHIAATH — ko Tr[AA]p~

N oH'AH — Cop 0 L, p" +h.c.
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e EWPT

All Z, add fields p™ T ATT A, 51,2 Contribuye to S,T, U parameters

ima++ —ma+| S 100GeV for Mg 5 1

\mA++ — mA-{-‘ S 200 GeV for )\6 § 47

® Dark Matter

DM is mainly singlet -> the model resemble Higgs
portal singlet scenario

L5 g, S (2\/§vh + hQ)



UV Completions Class 2a

H H
v

H H
/

SU(2)r, Singlet X and S

Jin, Li-Gang et al. Phys.Lett. B741 (2015) 163-167
Chao-Qiang Geng et al. Phys.Lett. B745 (2015) 56-57


https://inspirehep.net/author/profile/Jin%2C%20Li-Gang?recid=1338092&ln=es
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Singlets Triplet
1
LA,
XiENRm S—l_? AZ( \/i_

Lo — — =

The Lagrangian

4 )
| . .
L= Tr (D,A) (D*A)| + (D,S)" (D*S) + iNg,ONpg,
| N
— —mn,Nr, N% — giaNr {% ST+ h.c.
L 2 7 a )
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Singlets Triplet
1
LA, AT
__ + _
Xi:NRZ‘7 S 9 A_< \/2— _%A())

y4) - - =

The Lagrangian

4 )
1 . o
L|= 5T (D,A) (D*A)| + (D,S)* (D*S) + iNg,ONg,
1
— —mn,Nr,N§. — ¢iaNg, L% ST+ h.c.
1\ 2 J
+V (S, H,A) L miy, mymysin °(28) (m3

m2 )2 3 n
H
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SU(2)r Singlet X and S

Phenomenology
® EWPT
-== T> —0.04
57— M=12
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® Dark Matter
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Summary

® We made a dissection of the Derivative D9 LFV effective Operator
(including Gauge Bosons) in 2 + "1” Classes

® We have showed the main differences between Classes
(Theoreticaly as well as from phenomenological point of view)

® We have showed specific UV completions for Class 1 and the main
differences between them -> DM candidate!

® We have not shown here 2 new UV completions we build for class
2. Please see in the paper very soon

Challenges

® To create a systematic exploration inside the classes , in order to
build all UV completions
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SU(2)r Singlet X and S
Phenomenology o

e LFVP

3
Br(lo — lg7y) = ——

647TG%~

| Y 9529iG (B, my e mp s )|PBr (L — LgvaTp)
i=1,2

Excluded
by LFV
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