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having the size of the natural SUSY breaking scale
√

m̃2 ∼ O(1) TeV, a
small value for B required by the resonance condition B ∼ Γ1 ∼ O(0.1)
GeV can be obtained.

1.3.3. Non-thermal Leptogenesis

The conflict between generating sufficient leptogenesis and not overly pro-
ducing gravitinos in thermal leptogenesis arises due to strong dependence
of the reheating temperature TR on the lightest RH mass, MR1 , in thermal
leptogenesis. This problem may be avoided if the relation between the re-
heating temperature and the lightest RH neutrino mass is loosened. This is
the case if the primordial RH neutrinos are produced non-thermally. One
possible way to have non-thermal leptogenesis is to generate the primordial
right-handed neutrinos through the inflaton decay [48].

Inflation solves the horizon and flatness problem, and it accounts for the
origin of density fluctuations. Assume that the inflaton decays dominantly
into a pair of lightest RH neutrinos, Φ → N1 +N1. For this decay to occur,
the inflaton mass mΦ has to be greater than 2M1. For simplicity, let us
also assume that the decay modes into N2,3 are energetically forbidden.
The produced N1 in inflaton decay then subsequently decays into H + !L

and H† + !†L. The out-of-equilibrium condition is automatically satisfied, if
TR < M1. The CP asymmetry is generated by the interference of tree level
and one-loop diagrams,
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where δeff is given in terms of the neutrino Yukawa matrix elements and
light neutrino masses as,

δeff =

Im

{
h2

13 + m2

m3
h2

12 + m1

m3
h2

11

}

∣∣h13

∣∣2 +
∣∣h12

∣∣2 +
∣∣h11

∣∣2
. (1.150)

Numerically, the asymmetry is given by [48],
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The chain decays Φ → N1 +N1 and N1 → H + !L or H† + !†L reheat the
Universe producing not only the lepton number asymmetry but also the
entropy for the thermal bath. Taking such effects into account, the ratio of


