
YB =
nB − nB

s
∼ 8.6× 10−11

YB $ 10−2εκ

κ : efficiency factor

mν ∼
√

∆m2
atm ∼ 0.05 eV, mD ∼ mt ∼ 172 GeV

⇒MR ∼ 1015GeV

light neutrino mass: mν ∼
mD

MR
mD

φ1 : one of the Majorana phases

small symmetry breaking parameter η & 1 :

sin θ13 ∼ η ∼ 10−2, ε ∼ 10−6 can be generated

sin θ13 = 0 ⇒ J lep
CP ∝ sin θ13 = 0

CP violation through Majorana phases: α21, α31

Im(yDy†D) = 0

(MDM†
D)11

M1
∝

(
mc

mt

)2

vL < O(10−7) eV

ΓN1

H|T=M1

=
1

0.01 eV
(MDM†

D)11
M1

< 1

ε = 10−2 ×∆ε′ < (10−5 − 10−4)
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