UNIVERSITY OF

Luca Marzola NE>&  Southampton

INIVERSITY OF

Southampton ]19 ‘
University of Susscx

Strong SO(10)-inspired
leptogenesis

— predictions and justification —

Reference papers:
*E. Bertuzzo, P. Di Bari, L.M. - Nucl.Phys.B849:521-548,201 |
*P. Di Bari, L. M. - in preparation

Rencontres de Moriond, E.W. session, 3-10/03/201 2



The model:

*Seesaw type |, 3 RH neutrinos Ng;

L = Lsp + iNri0"7uNri — hailLa Nri® — Z N§;DyiNgi + He.

1=1
I:>I 8 new parameters: hgi, M.
D:=diag(Xi, X2,X3)
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The model:

*Seesaw type |, 3 RH neutrinos Ng;

L=Lgn + ZNRZ(()’LL’)/MNRZ — hmeaNRZ(I) — Z N]% DyriNr; + H.c.

1=1
I:>I 8 new parameters: hgi, M.
Dx:=diag(Xi, X2,X3)
OSeesaW algebra: assuming diagonalised charged leptons
1
mp =vh m,= D m mp  —D, =Utm,U*

mp = VgDmD M~':=D ' V,UD, U"V; D;.} =UgD;; U}
\given by diagonalisation of M~ '(M 1)
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The model:

*Seesaw type |, 3 RH neutrinos Ng;

L = Loy + iNpid" v, Npi — hail Lo NRi® — Z N§; DniNgi + Hee.

1=1
I:>I 8 new parameters: hgi, M.
Dx:=diag(Xi, X2,X3)
OSeesaW algebra: assuming diagonalised charged leptons
1
mp =vh m,= D m mp  —D, =Utm,U*

mp = VgDmD M~':=D ' V,UD, U"V; D;.} =UgD;; U}
\given by diagonalisation of M~ '(M 1)

. , . P.Di Bari,A. Riotto; 2008
*Our choice: I5+3 = 6+3+6+3 no Rk A Rottes TN :
ho“’ M U mI)VL9 MD;i
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The model:

*Seesaw type |, 3 RH neutrinos Ng;

L = Loy + iNpid" v, Npi — hail Lo NRi® — Z N§; DniNgi + Hee.

1=1
I:>I 8 new parameters: hgi, M.
Dx:=diag(Xi, X2,X3)
OSeesaW algebra: assuming diagonalised charged leptons
1
mp =vh m,= D m mp  —D, =Utm,U*

mp = VgDmD M~':=D ' V,UD, U"V; D;.} =UgD;; U}
\given by diagonalisation of M~ '(M 1)

eQur choice: E+3 o 6+3+6+3 P Di Bari,A. Riotto; 2008
hO(i’ Mi — U) miuVL9 MD;
neutrino oscillation f $ SO(10)-inspired

experiments conditions
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SO(10)-inspired leptogenesis:

*SO(10)-inspired conditions:
-VL mixing angles not larger than CKM ones
-light neutrino Dirac masses proportional to the up-type quark
ones:

Dy =

D

al(?)nu 0 8 MD; parametrized b)’ X ~
e O(l)...but only &z matters!

0 0 31y
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SO(10)-inspired leptogenesis:

*SO(10)-inspired conditions:
-VL mixing angles not larger than CKM ones
-light neutrino Dirac masses proportional to the up-type quark
ones:

Dy =

D

0 .0
e O(1)...but only &, matters!

0 0 31y

(Qflmu 0 0 ) MD; parametrized b)’ X ~

I:> Strongly hierarchical RH neutrino mass spectrum:
M3z > 10" GeV > My > 10” GeV > M,
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SO(10)-inspired leptogenesis:

*SO(10)-inspired conditions:

-VL mixing angles not larger than CKM ones
-light neutrino Dirac masses proportional to the up-type quark
ones:

D

aymy 0 0 mpi parametrized by &; ~
D,y = 0 asm. 0
O(l)...but only X2 matters!

0 0 31y

I:> Strongly hierarchical RH neutrino mass spectrum:
M3z > 10" GeV > My > 10” GeV > M,

*eptogenesis process: N2 dominated scenario  PpiariA Rioro2010.
PQOe PQO,u

lepaf ~ —3—7rK e _3_7TK _3_7!‘K
NB—L — po E%QK(K27K7~'2)6 sl + 0 5%2/{(K27K7~'2>6 8 4 527%(K27K27')6 8T
T2 T2

-N3: no active role
-N2: asymmetry production in a 2-flavour regime
-N:asymmetry wash-out (M <10’ GeV) in a 3-flavour regime
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Strong thermal leptogenesis:

e Why 7§MB ~ 1079 2

-10? is the natural order for #:¥ ~ 1072N]
-Neglected possible preexistent contributions!! N7 " ~ O(1)

ng ~ 1072 (Ngf’f + Nga_ezw’f) > 107
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Strong thermal leptogenesis:

e Why 7§MB ~ 1079 2

-10- is the natural order for 7' ~ 1072NP/
-Neglected possible preexistent contributions!! N5 ™ ~ O(1)
np ~ 1072 (NP + NET) 1070
- fo?’o depends on unknown initial conditions (state of the
Universe after inflation era)
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Strong thermal leptogenesis:

e Why 1SME ~ 1079 1

-10? is the natural order for #:¥ ~ 1072N]
-Neglected possible preexistent contributions!! N5 ™ ~ O(1)

ng ~ 1072 (Ngf{ + Nga_ezw’f) > 107
reex,0 - el . .
- N5 % depends on unknown initial conditions (state of the
Universe after inflation era)

*Strong thermal leptogenesis: e Berturzo, i Bar, |

L.M.; 201 |
ng ~ 1072 (Ngﬁ’f + %ﬁf ) ~ 107"

-Easy achievement in Vanilla Leptogenesis
-Flavour effects impose restrictive conditions on the seesaw
parameter space, respected ONLY by the 7-Nz dominated scenario
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Strong thermal leptogenesis:

e Why 1SME ~ 1079 1

-10? is the natural order for #:¥ ~ 1072N]
-Neglected possible preexistent contributions!! N5 ™ ~ O(1)

np ~ 1072 (Ng’{{ + NPreemt ) > 1077
reex,( . e .
- N5 % depends on unknown initial conditions (state of the
Universe after inflation era)

*Strong thermal leptogenesis: e Berturzo, i Bar, |

L.M.;201 |
np ~ 1072 (N;;e’,zj + %ﬁf ) ~ 107"

-Easy achievement in Vanilla Leptogenesis
-Flavour effects impose restrictive conditions on the seesaw
parameter space, respected ONLY by the |[#{N2 dominated| scenario

Asymmetric washout from N1: || N2 dominated leptogenesis +
Kie, Kig>>1; K~ strong washout: Ky>> |
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Strong SO(10)-inspired leptogenesis:

. ,0__
X2 =5, 1<V <CKM, normal ordering. Ng 7 "°=0,107,1072 10"
013 vs mj Mee VS M| 023 vs mj
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P Di Bari, L.M. -Work in progress !
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Epilogue:

SO(10)-inspired model: Strong leptogenesis:

eminimal SM extension *independence of initial

*implement flavour effects conditions

econsistent with current ejustifies value of BAU

experimental results *ensures predictability of
the model

Strong SO(10)-inspired leptogenesis:
ephenomenological test of the Seesaw parameter space
*no inverted ordering
esharp predictions:

-M|=Mee~ 1072 eV

-large 603, non-maximal 63

L. Marzola - Rencontres de Moriond, EW session



