Cogenesis of Dark Matter
and
Baryon Asymmetries
In Scotogenic Model

(work in progress)

Saitama University M1

Yuhel Sakal

Collaborator : Kento Asai, Joe Sato, Yasutaka Takanishi



- Motivation

© Scotogenic Model
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* Neutrino masses
- Dark Matter

© Asymmetric Dark Matter (ADM) Model
D. E. Kaplan, M. A. Luty, K. M. Zurek, Phys. Rev. D 79 (2009) 115016

* ‘Q'DM = S.QB

Combine ADM scenario with Scotgenic Model
and explain Neutrino masses , Dark Matter ,
Baryon Asymmetry simultaneously




* Model

Standard Model Scotogenic Model
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* Model
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Fig.1 : One-loop diagram
M, = h*D AT
' 2m2  2M,
(DA)ii = o 52 = A; UL M, U = diag(m, mq,ms3) = D,
8

U : Maki-Nakagawa-Sakata(MNS)matrix
Casas-lbarra parametrization

1 1
heyi = (U D2 RT Di) R : complex orthogonal matrix
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Yukawa matrix depends on Ag, M;
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Cogenesis

© Story of the generation of dark matter

M, m, T, Iy EWTF
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The lightest heavy neutrino N; decaysinto L, and 7

nL_Z = nn_ﬁ

m, >T >T \\\3‘7\' sM//

The inert higgs n annihilates into SM particle )
Pl S_M\\
Ny E=Ny_z » Ny

Fig.3 : The annihilation of n
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* Cogenesis

© Story of the generation of dark matter

M, my, Ty Ty EWTF
| | ——— e R
C Ty, >T>T, A
The inert higgs n decays into Dark Matter ¢ - N .::}f
Ny_n = NpMm S

Fig.4 : The decay of 7
- Ty, >T > 10%GeV

The decay of inert higgs n completes at this era

Ny—z = 0andn;,_; = npy
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* Cogenesis
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nm — HH should be out of equilibrium from M; to T,

If it occurs
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* Cogenesis Lo

"

N;
The Yukawa matrix and the interaction of " hai
nm — HH depend on Ag s
1 1 M, = h*Dy At Fig.2 : The decay of N;
hoi = (U DZ R'D g) 2 o0,
ol (DA)M‘, = A—szv—2 = A\
°© Condition for Ag
TR
Iy~uu < H (Hubble parameter) n H

s Ag < 3.4 X 10_8\/m,7/[GeV] Fig.5: nm — HH

» Calculate Lepton asymmetry under this condition
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Calculation

© Calculate baryon to photon ratio ng in a standard Leptogenesis

~ €1 : asymmetry parameter
B ~ 0.01611'{1 Kk, : efficiency factor
2] 1
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S rjinms) = VT3 | 1+ (1-— 7}1)2 n (1 —2m; + 1y
oy (Ky) ~ 1 This approximation holds in
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* Result

Calculation of baryon-to-photn ratio

Conditions

. & - All components of the
Yukawa matrix are less than 1

- 10 < K; <50

+ Ag = 3.4 x 1072, /m,, /[GeV]

- M; = 1.5M; 4

© My =m, x 10°
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Fig.6 : Result of calculation
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* Summary

© Combine ADM scenario to Scotgenic Model
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- Agisinvolved in the the Yukawa matrix and
the interaction of nn - HH.

- There are parameters that satisfy under these conditions.

© As a future prospect, we will verify whether
there are parameters that satisfy other conditions



Thank you for your attention.
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* Ag = 3.4 x 1078, /m, /[GeV]
Ml - mn X 102

Calculation of baryon-to-photn ratio
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* Ag = 3.4 x107° /m, /[GeV]
M; = m, X 10°

Calculation of baryon-to-photn ratio
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NB

+ 1g = 1.0 x 1078, /m,, /[GeV]
¢ Ml - mn X 102

10-+ Calculation of baryon-to-photn ratio

e

s

107 1a

1p-12

1072 : .
10° 10° 107 10° 10° 10+ 104

+ Ag = 3.4 x 107%/m, /[GeV]
¢ Ml - mn X 103

Calculation of baryon-to-photn ratio
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