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Inflation Kination ¢2
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ty to time or scale factor
A particles decay at a = @, to radiation with the decay rate I', =am,.

The Universe became radiation dominant at a = a,, : reheating time.
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Hashiba & JY 1905.12423
* We consider 3 hierarchical right-handed neutrinos

N3 : M3 ~ 1013 GeV T Reheating
M 1011 .
Ny - Mz ~ 107 GeV Baryogenesis

N; : M; ~ 10 keV > Dark matter v, © 10 kev
. Ly = M;NEN; + hyoN;L HT

1013 GeV

1011 GeVv
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» Decay of N,
N; decays into SM particles with decay rate I;
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Since N5 Is much heavier than any SM particles,
resultant SM particles are relativistic
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~ Yukawa coupling of electron
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N, #5%—9<343—[Z, (split seesaw scenario)
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* RS brane-world scenario

We identify the zero mode of a 5D bulk field ¥;
with the 4D right-handed neutrino N;
S = [ d*xdy{M(iP;y*0,¥; + m;'P;¥;)

+5(y)( vp_LPFY; + 4;, YL, HT + h.c. )}

M : 5D fundamental scale ~ 5 x 1017 GeV
m; : bulk mass

| : size of extra dimension ~ (101° GeV) ™1
K; : numerical constant of order unity

. B 1016
vg_1, : VEV of B — L gauge boson ~ 10-° GeV ours hidden




* RS brane-world scenario
RS brane-world scenario can explain

i Large mass hierarchy

4D parameters
M;~1013 GeV hz, <3 x107°
M;~1011 GeV hyy 53~1072 »
M;~10keV  h,, < 10713

. Extremely small coupling 7

4D 5D
Zmi
Mi = KiVp-L M(ezmil _ 1)
A Zm,;

la
\/MV e2mil _ 1

4 oD parameters N
Mma~2.3071 A3q <3 x107*

m,~3.6171 Az2,23~1
my~241"1 A1q <1072
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