v mass and (g — 2),

with dark U(1), symmetry
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Scowgenic model

e Radiative seesaw neutrino mass + Dark Matter
(under £, parity)

H o Field || SU3). SU@2). UQ)y | Z,

0 1 2 —1/2 | +
el en || 1 1 -1 |+

"/,” \\\" H 1 2 1/2 | +

/l \\ " 1 2 1/2 | —
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2 Ny V; Pablo Escribano arXiv:2004.05172

(Ernest Ma, hep-ph/0601225)

Ly = fz’j (¢_I/Z- + &Olz)léz + hz'j(Vz'T]O — le]+)Nj + H.c.

»CMajorana — %MzNzN@ + H.c.



Scotogenic model + U(1) N

 Z, parity is promoted to a local U(1),

H' " Ernest Ma, arXiv:1308.5313
(ni,mY) ~1 —
- ==
TSe 0 (n3,m3) ~ =14 under U(1
0 . N 2912 Uﬂ er
", \\'72 Mo
I'/ \\\ N1:2,3 ~ 1 o
DN S
V. N, N, ; §~2 breaks U(l)

L3> Cvﬁnz allows splitting or the real and imaginary part of M2



Scotogenic model + U(1)p+ (g — 2),

(&+111, Arnab Dasgupta, 2tHE)

(X Field |SU(2)z | U(1)y |U(1)p |28
L Y D |25+1
(H) y ! y (H)

DN S 2 1 -1 1

772 ///L_J___A\\\"?Z- 77]_ 2
7/ ‘. o 2 : 1 1
Ve —t > < SR 7% 1 0 1 1

N, ¢

X 1 0 2 1
v, cosfOy sinfy Ny v 1 0 1 2
Urn —sinfy cosfy N, Ur 1 0 -1 2

Lr Dy, LV g + 12, Vi L + Yo, X VU, + Z/\IJRXECR‘I’R + My U+ h.c.

The vev (y) splits N: N, = N, + yp, N| + hp



Scotogenic model + U(1)+ (g — Z)ﬂ

(Z4172, Arnab Dasgupta, 2 E)

y gets a VEV, breaking U(1),, |Field]SU2)r UML)y U()p 25+1
m 2 5 -1 1
X = Uy + hy + 18, me | 2 : 1 1
¢ 1 0 1 1
X 1 0 2 1
(HO) ( cosf sin 9) (hl)
— vy, 1 0 1 92
X —sin 6@ cos6 ho o, | 1 . B :




Scotogenic model + U(1) ,+ (g — Z)ﬂ

(@411, Arnab Dasgupta, 21U E)
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M
with €= jgsln (M’;> & neutral componet of these 7, , can be DM

n2




Scotogenic model + U(1)p+ (g — 2),

(&+111, Arnab Dasgupta, 2tHE)

Field|SU(2).|U(1)y |U(1)p |25+1
m 2 % -1 1
. hoton through A — A, ne | 2 L 1 |1
miXing ] ) . ) :
* by inert-doublet and neutral X 1 0 2 1
fermion v, ; o . ,
Up| 1 0 1| 2

Aa, = Aa,(Z") + Aay(n, N)

lgonore two-loop Barr-Zee contribution and




Stuc[y }ooints

« Mass of lightest iert neutral scalar > ©(500) GeV

« Mass splitting between #p2 and 11py7 ~ O(KeV')
to avoild DM-DD constraints with Z boson mediation.

« Mass of Dark photon ~ 100 MeV

1GeV S m,, S 1000GeV,

01 5 gD 5 1,
My, = 4m,,,
My = OMy, ,

my; = My, .



Stucfy Jooints
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dark photon Dark matter relative contribution
phenomenology yukawa for v to (g — z)ﬂ



m? m2
Y A
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Normal Inverted



_Neutrino Inverted hierarchy
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