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Figure 24.1: The primordial abundances of *He, D, 3He, and 7Li as predicted by the standard

model of Big-Bang nucleosynthesis — the bands show the 95% CL range [44]. Boxes indicate the
observed light element abundances. The narrow vertical band indicates the CMB measure of the

cosmic baryon density, while the wider band indicates the BBN D+*He concordance range (both -I 3
at 95% CL).
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Figure 1: One of the 12-fermion processes which are in thermal equi-
librium 1n the high-temperature phase of the Standard Model.
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Analysis
Minimize M, on the (m/s" m;];f ) plane under... M,
Successful Leptogenesis BE
based on Density Matrix Equation.
Bolt Equati ? —=
oltzmann Equation - - : .
(standard method) Density Matrix Equation
Flavor Effects . BE x2 [ DME
[i%rgézrgitaﬁl'(é%%%?,)’ o ] 10[GeV

Nardi et al. (2006)]

known BE x 3

Cf. Davidson-lbarra bound

[Davidson & Ibarra (2002),
Buchmuller et al. (2004)]

(Semi-)
Analytical solution

not known

=] I‘{lv > hep-ph > arXiv:2007.09150

High Energy Physics - Phenomeno lo
. gh Energy Fay 9y Access Paper:
We numerically solved DME by Ulysses
. ULYSSES: Universal LeptogeneSiS Equation Solver . ge;( Source
¢ Other Format
Alessandro Granelli, Kristian Moffat, Yuber Perez-Gonzalez, Holger Schulz, Jessica Turner view license
C nt brow:
.I 6 ULYSSES is a python package that calculates the baryon asymmetry produced from leptogenesis in hep-ph
the context of a type-I seesaw mechanism. The code solves the semi-classical Boltzmann <prev | next>
equations for points in the model parameter space as specified by the user. We provide a selection I | 2020-0
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Analysis

Minimize M, on the (mﬁ"g””es’ el ) plane under...
Other conditions:
[1] Perturbative: |A| </4x. N

[2] Hierarchy: M, < M, < M,

l

[3] Zero initial conditions: N\(T=T,) =0, Ng_;(T=T,)=0
[4] Avoid the fine-tuning in the seesaw relation.

,/,c,l(k); N,’s contribution to m,

17

.=» N,, N; contribution = Future work

T.= 10M, (for N, Iep'togenesis).

A severe cancellation among them makes M"" smaller and smaller.

In this talk, we concentrate on the mild cancellation case (6(10%)).

3 .
2 Img?

3
— J=
YA, A= -

a

Here, we show the results for
10% cancellation (A = 10).

" We define a fine-tuning measure:

~N

%nchet & Bari (2009), Moffat, et al. (2018)]
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- 167 <H>2 T effective CP phase

Higgs VEV = 174 GeV [cf. KH, Murayama,Yanagida, 01, Davidson, Ibarra, 02]
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"*Leptogenesis in inflaton decay” OZ&

[cf. Asaka, KH, Kawasaki, Yanagida, 99]
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‘Leptogenesis in inflaton decay” DZ&

[cf. Asaka, KH, Kawasaki, Yanagida, 99]
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