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right-handed neutrino masses (resonant leptogenesis); (ii) relaxing the rela-
tion between the lepton number asymmetry and the right-handed neutrino
mass (soft leptogenesis); (iii) relaxing the relation between the reheating
temperature and the right-handed neutrino mass (non-thermal leptogene-
sis). These scenarios are discussed below.

1.3.1. Resonant Leptogenesis

Recall that in the standard leptogenesis discussed in Sec. 1.2, contributions
to the CP asymmetry is due to the interference between the tree-level and
the one-loop diagrams, that include the vertex correction and self-energy
diagrams. It was pointed out in Ref. [39] that in the limit MNi − MNj "
MNi , the self-energy diagrams dominate,
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When the lightest two RH neutrinos have near degenerate masses, M2
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Due to this resonant effect, the bound on the RH neutrino mass scale from
the requirement of generating sufficient lepton number asymmetry can be
significantly lower. It has been shown that sufficient baryogenesis can be
obtained even with M1,2 ∼ TeV [40].

1.3.2. Soft Leptogenesis

CP violation in leptogenesis can arise in two ways: it can arise in decays,
which is the case in standard leptogenesis described in the previous section.
It can also arise in mixing. An example of this is the soft leptogenesis.
Recall that in the Kaon system, non-vanishing CP violation exists due to
the mismatch between CP eigenstates and mass eigenstates (for a review,
see for example, Ref. [41]). The CP eigenstates of the K0 system are
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. The time evolution of the (K0, K
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) system is described

by the following Schrödinger equation,
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