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stored in left-handed neutrinos get converted into a positive baryon number
by the electroweak anomaly. This negative lepton number ∆LL with re-
duced magnitude eventually equilibrates with the positive lepton number,
∆LR when the temperature of the Universe drops to T ! TEW . Because
the equilibrating processes conserve both the baryon number B and the
lepton number L separately, they result in a Universe with a total positive
baryon number and a total positive lepton number. And hence a net baryon
number can be generated even with B = L = 0 initially.

Such small neutrino Dirac Yukawa couplings required to implement
Dirac leptogensis are realized in a SUSY model proposed in Ref. [32].

1.2.3. Gravitino Problem

For leptogenesis to be effective, as shown in Sec. 1.2.1.3, the mass of the
lightest RH neutrino has to be M1 > 2 × 109 GeV. Fig. 1.13 shows the
lower bound on the lightest RH neutrino mass as a function of the low
energy effective lightest neutrino mass, m̃1 [28, 33]. If RH neutrinos are
produced thermally, the reheating temperature has to be greater than the

Fig. 1.13. Lower bound on the lightest RH neutrino mass, M1 (circles) and the initial
temperature, Ti (dotted line), for m1 = 0 and ηCMB

B = 6×10−10. The red circles (solid
lines) denote the analytical (numerical) results. The vertical dashed lines indicate the
range (
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atm). Figure taken from Ref. [28].


