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Anomalous Magnetic Moment
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Neutrino mass

Dark matter

. I/iL(—)VjLﬁl\/Iy;éO
¢ Seesaw mechanism

o Radiative corrections
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¢ Relic abundance

o Stable particle
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Neutrino
mass

Dark matter
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Neutrino mass Dark matter Aay,

Scotogenic Model*

1-loop radiative neutrino mass
Heavy Ny Requires mass enhancement

Fermionic and Scalar DM candidates

1E. Ma (Jan, 2006)
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Motivation

Neutrino mass Dark matter YAV

Scotogenic Model' + Charged Singlet

1-loop radiative neutrino mass

Heavy Ng Right handed neutrino mass

enhancement

Fermionic and Scalar DM candidates

1E. Ma (Jan, 2006)
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The ScotoZee Model
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Neutrino mass

o Physical fields:
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Neutrino mass: Scotogenic model
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Parameter Space: Scalar DM in Scotogenic Model
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A Massive V
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Consequence of W mass shift

T T L] T T
04fF FixedU =0 4
N
¢
0.3F ‘\’\\ -
02F 4
e
0.1F . 1
. .\\\.\/\
o
0.0F P 9M -
) L 1 L L L
0-1 —0.1 0.0 0.1 0.2 0.3
S

C. Lu, L. Wu,Y. Wu, B. Zhu (April, 2022)

Ritu D’cruz 17[hep-ph] 8/ 14



S

CDF 2022 U =10

3007 §
[ _ -
f myp =1 TeN R
2001 A
_’[J[]: sing = 0=sm(ff — «f /\\}},
& 0f
£
ofF
S
I [
- —100F
= 208 & T
—00fp
: -/‘/’ L L L 1 1
LT T —T 0 100 200 300

M — Mgy [GeV]

CDF result = mass splitting; scalar dark matter in Scotogenic model is disfavored

8/ 14

Ritu D’cruz



ST in ScotoZee model

S* — nt mixing

e (g —2),: Nr mass enhancement

e Scalar dark matter: mp ~ my ~ my+ is possible
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Integrating Scalar DM, (g — 2),, and CDF W
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Integrating Fermionic DM, (g — 2),, and CDF W
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Neutrino Fit/ LFV

1 -
Casas-Ibarra parametrization: Y = vVA R v diag U;MNS

J. A. Casas, A. Ibarra (March, 2001)
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Theoretical Predictions

Ferminic DM
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Conclusions

o ScotoZee model: direct correlation between Aa,, W mass shift, neutrino mass
and dark matter

o Parameters are tightly linked

e Bosonic and fermionic dark matter candidates

o Highly constraining LFV due to right-handed neutrino mass enhancement
entering through mixing of charged scalars

o Scalar DM survives CDF measurement in contrast to simple Scotogenic
model /IDM

o Predicts LF'V radiative 7 decays that can be tested in the future and probe
the entire parameter space of the model
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Scalar Sector

Potential:
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Scalar fields in the physical basis:
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Radiative Neutrino Mass
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Dark Matter
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