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Introduction /Motivation

Radiative
Neutrino Mass
via Fermion
Kinetic Mixing

Introduction

m Generate neutrino masses
m Naturealy accomodate DM

m Connect the existance of DM to non-zero neutrino masses
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Breef reveiw

Radiative

Neutrino Mass
via Fermion
Kinetic Mixing

m See-saw-1, Add SM singlet fermion, m, =

m See-saw-2, add SM triplet scalar, m, = —%
B e m See-saw-3, add SM triplet fermion
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Breef review

Breef reveiw
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Breef reveiw

Radiative
NE.Ut;_i“O Mass e Insert a Dirac fermion singlet N which does not transform under S, then break S softly
via Fermion
Kinetic Mixing by the dimension-three 7Ny, term.
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o Insert a Dirac fermion triplet (X%, 3% 37) which does not transform under S, then
break S and SU(2);, x U(1) together spontaneously to obtain the dimension-three 7z %%

term.
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Breef reveiw

Radiative
Neutrino Mass o Insert a Dirac fermion doublet (E°, E~) which transforms as vp under S, then break

via Fermion

Ripetigbline S softly by the dimension-three (E%v; + E+e™) term.
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o Insert a scalar doublet (n*,7°) which transforms as vg under S, then break S softly

by the dimension-two (n~¢" + 7°¢°) term.
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Breef review
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Model particle content

Radiative
Neutrino Mass

K\i/;aet'itcerl(;ilz?ug Field SUB)c | SU@), | U(M)y | U()p | Flavors | copies

Q~ (u,d)’ 3 2 1 0 3 1

u’ 3 1 -2 0 3 1

d¢ 3 1 1 0 3 1

L~ (v,e) 1 2 -1 0 3 1

e 1 1 1 0 3 1

H~ (H*, Ho) 1 2 i 0 1 1
AL 1 1 0 3 3 T

C, 1 1 0 1 3 5

N 1 1 0 4 3 1

NS 1 1 0 4 3 1

Far 1 1 0 2 3 P

v, 1 1 0 3 3 1

vE 1 1 0 -3 3 1

n o~ (no,n‘l)T 1 2 -1 3 1 1
1D 1 1 0 -1 1 1

) 1 1 0 2 1 1

57 1 1 0 ? 1 1

s11 1 1 0 -d 1 1
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Lagrangian

Radiative
Neutrino Mass
via Fermion

B 5 = 0,V Quui el + dre V3P QuarH! + LY esH + h.c.
ff,,ly:"" = \TJLamfj’,b\IJRb + Nl_am;"’\,bNRb + h.c.
— P = LY An] + VLY ALbsiy + V1. Y Cloas)
+ AL YR Nismp + Craa YZ2P Cropd™ + Ara YR Farballn
+ Cloa YU Farbgny + Faran YE2“ Nrp + h.c.
b= 5 (Commnte F) X A KT
e "ol
Vs = upnpd + pzdsiisy + h.c.
Vi = Ao Himunp ™€’ + Aeynpsy sy + h.c.
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Triangle Anomalies

Radiative
Neutrino Mass
via Fermion
Kinetic Mixing

Y Qoi=1x@3)+5x(1)+4x(-2)+1x(-4)+1x(4)

(B one (-

D@ =1x(3)P+5x (1> +4x (=2)* + 1 x (—4)* + 1 x (4)®

3 3
5 5
1 = 1 _Z) =0
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Masses

Radiative neutrino mass generation
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meF2 YLQF(ms,-a mg,, 977L777D)
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Masses

Radiative Kinetic Mixing of Fermions
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Radiative Kinetic Mixing of Fermions

Radiative
Neutrino Mass
via Fermion
Kinetic Mixing

_ 1 _iA
€= WYA*’Y(mSn mWaeﬁ,sll)Yce !

AL — fie
<CL) = U(7T/4a A)Jr":ereslcaleU(Oé)T (F;L> B

I — A= (F1L>
0 vV 16—62 Far

tan(2a) = =¥A=¢€

€

Masses
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Hiden Sector Fermion Masses

— 2
Radiative 2 g 2
Neutrino Mass L mAD = ?d (2V¢)

via Fermion

Kinetic Mixing m 5 x 5 C, mass matrix generated by Cja, Yor™” Cippod*
0 my 0 0
a|™ O M O |'in the (v, N, NS, Far)
0 mpy 0 YNFV¢ ’ PR !
0 0 V/hJF'ng 0
Masses bases_
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X
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Masses

Mass of A dark fermion
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Scalar Masses

Radiative
Neutrino Mass
via Fermion
Kinetic Mixing

o )\Hljz /\H¢V1/¢
" MHeR = /\H¢I/V¢ )\451/5

® MyLD[R/1) =
Masses m%L + AHTLIE + A¢éu(2b q:%
A
g mlp + 2L 0% 4 /oy
W MR/ =
2 2 2 H3v,
+ \/; mgq + AH11V° + )\¢111/¢
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Dark matter candidates

Radiative
Neutrino Mass
via Fermion
Kinetic Mixing

m 2 dark separeted sectors

m Qp odd charged particles: A, C,n;,np (equivalent to

canonical Scotogenic case)
Dark Matter . . .
Candidates m Particles with frational Qp charges: W, s7, s11 (Needed for

kinetic mixing), like dark sector within dark sector
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Conclusions

Radiative
Neutrino Mass
via Fermion
Kinetic Mixing

m generate naturaly small neutrino masses

m naturally accomodate multilayer DM

Conclusions

Thank you!
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