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Introduction
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Inverse seesaw

_»ngss = % ( VLC NR §R ) M, .‘g +He

Sk
O3x3 M1 Mg
M/ 033 My
M Mg
ML = 03x3, pjj << (Mp); << (M2);

M, =

QUM — o;’,jlh _ 7Qz}5m —1
~ -1 _
M, = M; (M]) " uM; 1M

MY =~ (Mp +M]) + 3

M = § (Ma + M]) + 3

Antonio Enrique Carcamo Hernandez (UTFSI Radiative inverse and linear seesaw models

One loop Ma radiative seesaw model
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An extended left-right symmetric model.

Model based on SU(3)¢ x SU(2), x SU(2)g x U(1)g_, x U(1)y with:

@ Tree level masses for t, b, ¢, T from Universal Seesaw.
@ 1-loop masses for u, d, s, e, .
(3]

3-loop v masses from inverse seesaw, with 1-loop Dirac and Majorana
submatrices.

@ Global U (1), broken to preserved Zp, with (—1)**2¢ being the Z>
charges.

@ No tree level FCNCs.
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Left (right) handed SM fermions are in SU(2); (SU(2)g) doublets.
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Extended IDM with radiative linear seesaw mechanism
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Table: Fields and their quantum numbers. Here i = 1,2,3. The global U (1),
group breaks down to preserved Z», with (—1)3B+2£+25 € 2.
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Conclusions

@ Both tree-level and radiative seesaw mechanisms can be implemented
for explaining the SM fermion mass hierarchy.

@ Neutrino masses can be generated via radiative inverse or linear
seesaw.

o Fermion masses and mixings, DM, CLFV and (g — 2) , anomalies
can be accounted for.
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Q, [ Qu | @ [ Ly [Lr | 76, | Tr | Tre | B | Br | 74| Tk | BL | Be | EL | Er | B, | Bk | Nr | Or,
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Table: Fermion charge assignments under the
SU@B)exSU(2); xSU(2)g x U(1)g_; x U(1)x symmetry.

XL|XR | QL |Pr | 0 | p | @

SUB)c |1 |1 |1 |1 1|11
SUR), |21 ]2 [1[1]1]1
SUQ), | 1] 2 2 1|11
Ul , |1 |1 |11 ]0]0]0
Ul)y | 0] 0| —-1]-1]—-2|-6]-1

Table: Scalar boson charge assignments under the
SU@B)exSU((2) xSU(2)g x U(1)g_; x U(1)x symmetry.

The scalar dark matter candidate is the lightest among the Reg, Img,
Re¢?, Re¢? fields.
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The 95 GeV diphoton excess has a signal strength given by:

(exp) _ UOexp (PP — OR — ’)f’)/) _
Yy = p =0.35+0.12, (1)
osm (pp — h = 77)
For the sake of simplicity, we set:
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The one-loop contributions to the oblique parameters T, S and U are
defined as:

; _ s (¢?) —TTh1 (¢?) 5 _ 2sin20y dllg (4%
lXEM(MZ)Ma/ q2:0, DCE/\//(Mz) dq2 q2:0,
U = 4sin29W dH33 (q2) _ dHll (q2)
agm(Mz) dq? dq? #=0

where ITy; (0), IT33 (0), and I3 (g?) are the vacuum polarization
amplitudes with {W;, Wy}, {W}, W2} and {W}}, B} external gauge
bosons, respectively, and g is their momentum. The experimental values
of T, S and U are:

T = —0.01+0.10, 5$=0.03£0.12, U=0.02+£0.11. (2)

The scalar sector yields the prediction myo = myo (i = 1,2) and

0y = —04. In our numerical analysis we have varied My . My, Oy, 0 in
the ranges 1 TeV < mppe< 3 TeV (i =1,2), 0.9 x 1072 rad

< 0y<1.1x 1072 rad and 0.9 x 103 rad < 6<1.1 x 10~ rad,
respectively.
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The sterile neutrinos have the following decay modes N — l,-jE W+,
Na:‘E — v;Z and Na:‘E — S, Nai — /I-Jr/jivk, Na:‘E — /l-iu_,'C?k, Nai — b[)l/k
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Parameters

\7

Yj = yd;

MmF,

My = Myd;

mDLDz,DAl,DA E

0p

a, b c

Range

i
10710, 47]

(10716, 477]

[200, 5000] GeV

[200, 5000] GeV

[200, 5000] GeV

0.01

[20,20]

Table: The sampling region used in generating the plots of Br(y — e7) in the
extended IDM theory.
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Figure: Annihilation of a pair of fermionic dark matter candidates into a pair of

active neutrinos (left figure). Allowed parameter space in the mp, — Yl(;]) plane
that reproduces the correct DM relic density in the case of the fermionic dark

matter (right figure).
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Figure: Dominant Feynman diagrams contributing to dark-matter annihilation
into a pair of SM particles and the charged and the neutral components of the

triplet scalar & for the benchmark considered.
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