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Scalar sector:
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J.A. Casas, A. Ibarra

Casas-Ibarra Parametrization:
[hep-ph/0103065]

— Dlag O \/Asoh \/Asol atm

R — 0 cos(w+1£) sin(w + &)
~ \0 —sin(w+1i&) cos(w+ i)

September 27, 2018 Sven Baumholzer, JGU Mainz 4



0.100

0.010

Log[Max[h]]

September 27, 2018

log A5 =-1

Ll [
> g mﬂ‘fnﬁw ‘At
. o

g T

10

20

50 100
Log[M; [GeV]]

200 500

Sven Baumholzer, JGU Mainz




-3/
10 mN1=6 keV
- p=1TeV

10_4§ A==0.1 7% 10_9
£ 3—VY. T L L L L L LY 2 —
105 =05 o 1075 T =0.12
1520.1 *
= 1076, 107°
107 p=10
1078
1077
10-10! L ]
1072 10* 10°

Xx=my/T

Ml U1 2 M1 1TeV
Qwh2 — 2.75 - 108 Vi ~ 0.12 ( )
kil GeV ! 6-10-9 6 keV mo

September 27, 2018 Sven Baumholzer, JGU Mainz 6




Mass

* y,;<<1: Decouple N,

Strong gauge
interactions

+ Decay of Z, odd particles v
into N,

few 100 GeV
* Three-body decay to N,
y2,3 few keV
>
Na 3

Oh? = Qh2 + Qh%
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Goal: CP violation for lepton asymmetry

Akhmedov, Rubinov, Smirnov [hep-ph/9803255] T.Hambye, D.Teresi [1606.00017]

1) ARS: 2) Decays > — N L
+ Oscillations among N * Thermally induced on-
shell particles

* Asymmetry generation in
each flavor
coherent

L. N, oscillations N,

> [ o o o

Y
@

From [1401.2459]
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Decrease splitting between X and N, masses
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Possible to extend parameter region?

Larger degeneracy of N+ N,

— more efficient Leptogenesis

Saturation at OM ~ 107"

Yields an upper bound for
light DM:

~20 keV

36 37 38 39 40 41 42
§
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Summary

* Sub TeV realization of Scotogenic model

* Successful DM density:
- Freeze-In of N,
- N, decay contribution

* Significant baryon asymmetry from Leptogenesis

- Parameter region for combination!

September 27, 2018 Sven Baumholzer, JGU Mainz

13



Backup slides
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T.Toma, A.Vicente [1312.2840]

Process BR bound
U—-ey 4.2 - 1013
— Upper bound on Yukawa
T—-ey 3.3-10%
strength
T—-muy 4.4-10%
u-3e 1.0-10* Particle Data Group +
T 3e 2.7-10°% 1605.05081
T—-3 2.1-10°%
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Backup slides

e Boltzmann equation for N,
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* Decay width N,, — N;:
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['(Na3 — Nilolg) = (\yw| Y2,30]° + [Y1a]*|y2,38])

E. Molinaro et. al. [1405.1259]
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Backup slides

e Boltzmann equation for N,
J. Edsjo, P. Gondolo [hep-ph/9704361]
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Backup slides
 BBN bounds
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Backup slides

* Boltzmann equation for Leptogenesis:
N
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