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Introduction

e (Majorana) Leptogenesis: economic way to address:
— the observed baryon asymmetry in the universe
— the neutrino phenomenology (large mixing angles and

tiny non-zero masses)

e Dirac Leptogenesis (or neutrinogeness): less economical,

but can also address succestully both these puzzles.

If every every particle in our theory is charged, Dirac lepto-

genesis becomes an interesting alternative mechanism.

In PRD73, 063512 (B.Thomas, M.T.), we tried to put to-

gether constraints from baryogenesis and neutrino physics.

Here we want continue exploring this scenario and try to

add constraints from Lepton Flavor Violation (LFV) processes.



Dirac Leptogenesis®

We add new fields and a new U(1)y to the MSSM:

Field | L U(l)y SU®2) U(l)y
Nrp | -1 +1 1 0
o | 4+1 -1 2 —3
o | -1 41 2 :
X 0 -1 1 0

New terms in superpotential:

W3\ NgH,®+ h Loy + MysdP

*non-SUSY version— Dick-Lindner-Ratz-Wright [PRL84,4039(2000)]
SUSY version— Murayama-Pierce [PRL89,271601(2002)]



Baryogenesis
e Out-of-equilibrium decays of ® fields
e CP Violation

/ L / L
/ Ty \ \
ol o1 [(¢p1—Lx)—T(¢7—LXC) _ €
- — - - - - > -( F¢1 o
9
\ PN
\ X \ X
\R NR
X - _
1 o3} PAREN r(¢1_>H5NI%L)*F(¢f_>HuNR) -
- - - - > F¢] -
N
H L H

With

B 1 6 Im( a2 Tﬁh%)
Ar1 =0 ([Aq]? + by [?)

€

where 6 = Mg, /Mg,



e Baryogenesis
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L; > Z, er, L, ep, ]/\7;3 all in equilibrium due to:
e gauge interactions

e yukawa interactions

e large trilinear ]/\\f;ng

L; and Ny are NOT in equilibrium (tiny neutrino yukawas)

AND sphalerons only act on L;, (SU(2) doublets)



Improved Boltzman equations

We originally neglected thermalization effects of SM gauge bosons
on the Heavy fields ®.

This is a higher order term in the equations but is now implemented
in our code.

The drift — and — decay limit for the heavy fields is somewhat re-
duced, but it is as small effect.



Dirac Neutrinos from Hierarchical Dirac
Leptogenesis
Integrating-out the heavy ® and ® we get
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After y acquires a vev (), the effective Dirac neutrino Yukawas

are
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If (x) ~ TeV-ish — small Dirac neutrino yukawa



Hierarchical Dirac Leptogenesis

We can reduce the number of new parameters from
W3 A NRHUCI) + h Lgx + Mq)CI)@ + yeHdLeR

and also address neutrino spectrum and mixing angles:

In the basis where the Charged Lepton Yukawa matrix and
(Mg) are diagonal, we ASSUME that the matrices A\ and h
are antisymmetric — Generically one obtains a neutrino mass

matrix corresponding to normal hierarchy scenario:
(6% 5 )
1 1
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For 6 = Mg, /Mg, = 10! — correct neutrino pheno. for

B 1 0.8-1.2 \
A=] —1 0 1.5-4.5
\ —(0.8-1.2) —(1.5-45) 0

[ 0 0.8-1.2  0.81.2 )
h=f| —(0.81.2) 0 1.4-2.8
\ —(08-1.2) —(1428) 0

0

e CP parameter is — € f41 5 SIN Py

()
Mg

e Heaviest Neutrino — m, = .05 eV v

1



Lepton Flavor Violation

The new contributions to slepton masses from the new
terms of the superpotential will come from new F-term con-

tributions giving
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It is also possible to obtain a contribution to sneutrino
masses from SUSY breaking it x acquires a SUSY breaking
F-term. Giving
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The off-diagonal entries will scale as

o OM7, o< f3(x)* o< Mg, (x)

Mg,
(x)
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Conclusions

Dirac Leptogenesis is an interesting alternative to Majo-

rana Leptogenesis-SeeSaw mechanism
Neutrinos are DIRAC (no neutrinoless double beta decay)

We explored a simple scenario in which we could link suc-

cessful Leptogenesis to neutrino data.
We tried also to further constrain the setup with LE'V

It will be interesting to try to constrain it further by con-
sidering the possibility of Sneutrino dark Matter, and the

possibility of invisible higgs decays into sneutrinos.



