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Due to the experimental errors on the parame-
ters and nuclear matrix elements uncertainties,
determining that CP is violated in the lepton
sector due to Majorana CPV phases is very dif-

ficult. (Barger et al.; S.P., Petcov, Rodejohann)

However it is possible if: (s.p., Petcov, Rodejohann)
i) an experimental error on |<m>| < 15%,;

i) a large value of tan?6g 2 0.55;

iii) in the QD spectrum, a high value of neu-
trino masses: mj;_ < 0.70 eV or X 2 1.5 eV
and an experimental error smaller than (10 +
15)%:;

V) agy (32) ~ (m/2—-37/4) or azy (32) ~ (57 /4—
3w /2);

v) an uncertainty in the nuclear matrix ele-
ments which accounts to a factor ¢ in |[<m>|,

¢ <2,



Sulbbose
that we hawe weasured
the 1L'-':m.1 Mr%xﬁ f.P-H-.'cihﬂfg
A‘-_,hhus.* &, A, Oy y

whak can we infec on
the -Fh%-s.ics. oeyond
Ehe SM,

LEPTOGENESS 7



THE SeEe-Saw Mechaniam

Ne assume the existence o(, 1“‘3“35
r‘f&h':.- handed Hﬂcr&na rneuwbrinos, Ve,
:’;fnﬂleta uwnder SUE) « SV « LD . with
Majorana mass Me

ALy = - Y6 VL' H '-]i—:, Ma Vs +h.c

The ey -:}{'_ H‘wF T, '{‘xmrinlﬂﬁ a-bird-{. macs tecm:
mn= Yﬂ- W,

0 Mo
mass I'ﬁhlt.ﬁx: JG"' T
o Me

which s df&anna\itcl : Qmm' N rG:‘UT

£ e.nstalees: o8F A\
3 . AN
. = UT"C’L + "'.}:-U M&@
dm - U™ Yo Ma Yo U ¢*
T

+ N3 Ot %
BH;‘-“l_



m&jh‘ Md.i

L EPTOGENESIS o ok N
The ouk-of - r_qu;\l‘ntil.l.m ‘é“""‘_‘j o Ne
a it.;:’cnn &Sk_.l.}mmdt:n_q' whwcda

can %th:rhlcﬁ.
‘s then convected inko %5.

The r:l-e.:.aﬁ asa_:_.,‘mmt'crn_a‘, s  aiven 55 the
inkec bevence of kree-leyel and mt-lanl:n

d{acéfam's,:
- “1 Hl F ui
T . & : ~_ 7
: . . M
N Sa o Ny % Nj ¢

M(viee RR) = T(Ni— £°4°)
+ T (Ni= e°H°)

MNe—= W)
s 7 TGN (M) . q(E
T 7w OGYHy, ’*Jlm Hff(“') 3 H')]

f6= & [0 W] ad qoye
The [:btnn ai_ljrnme.’tr_ii 'S
= M-fe g
%‘*— T 5
(_'_:.hm.ﬁr

"\-\itﬂf.. oo~ d:\'} i tSsh )



“J:I;Miw
Hal, Kesle leck,
Wsano eral
(asas, Looare,
Tanimets etel.

LFV £-DECAYS: £c>€y

IThn the M L—lr V masses  and rni'rn'ha_-.l')
H"‘j dre  veru A TP su_l‘:.bcesud

The  subec summekcizakion q.[. o minimal
see- saw ™odel  conkains

newi  Sourtes
-:'.;'[_ L.; -m'ﬂ".a-hfﬂn .

u‘-.l" "'ul.]a “Ii O;rfﬁo;: T ‘-.'}: \'l’\; L lr'l:.

N*M P o
~oLagge QD) L L+, ex: &g -
+ (A'g Ha e Ei r... +he)

Tven asmmins u.n:_mga\;]g at Mx scole:
U"ﬁﬁ = L“‘:L)ﬁ = (.“‘h;)?j = 3y ™Mo
= Yﬁ-ﬁ.ﬁ‘l'ﬂb

the RG  indwee n{{.- dl'ac&::m'l solt teems
ak  low Eh#.r%lﬁ (l'h.. lhdma-laﬁ -I::‘rmx)

(nd)y = -2 (B3rma+ AS) Qf:\f} &5““
The n,-_su_H:mj %E-. ‘G?K' Qi- E_‘;E\ reads:

8R (&= &) ~ Sy |- om A gl banth (CX), I



PARAMETRIZATIONS o Yo

BIUNITARY PARAHETRIZATION Davidson, Tkarra.
Els ek al
'8 5P, Pebeoy, Redejohahu
Yo= Ve Dy Vo
nm.l oot —
( 1) vﬂ- -D‘( ( ;EJ 1l"l'-.ll-,
e
- | =7 Pumes
AF —atas 5 Tearrs,
ORTHOLONAL PARRAHETRIZATIO e h
- - T Browo erak
-0'dmU = Yo Dn X, o2 S2., Rekeov, Xagma

; \ N .
S0t dR @R 0N = Y OF R Bk You®
=1

—*;Y=:is_“ﬁhb+

VA
R is an complex orthogona matcx: R=0e

o ab ly {_Pw}
j‘e\ a i iA Coshr-I tue
with A (‘f__g;. T L= A+.A“r" !
ﬁfﬁw“g
TRIANGULAR  PARAMETRI(ZATION: Bearco ekal,

a L
G =Yaly (Y"“ L, n‘;‘)



In the wse o 3o and I3 W

& hi :::;n ene r‘;}j pafﬁmﬂ.{&r&“

Om 5 real
Xu 9 real 9-3 =0 ’phw.s.
12 real 6 phews

@ W,
*  paremebers auwessible ab low energay
Om Sreadd : Bl Ak, m,

it 5 angles: o, Oa, O
3 Phasts: 3, ®y,, Ay

? Paramaters.

CJ’ param:,tars are r'f'-.-:s.si.n_ﬂ c-i: '-.u"l’\{ch

5 Phases.



©) _ EPTOGENESIS
1t Pk
YH:.- Yw = ‘;I:’ Ve D ¢> "
+
= -DH R .D: DH

i R=R(pg)
i Upe does nobt enter Enp\m'\as ’
n leptogenesis

@ LFV £-Decavys

\"w:_\(u x HLD VL
Ul}f* R"I".“:-HRDJ" U \

u}

s < DV DIV B
_ U b Ut

Dad @ => UFHHE. (@Rn (‘PI_ [ (Pm) '
'k &
\e s
'y ptogene
) There s no direct connechon bebween
lIE'P]CGSQT\E..EfS and low enerqy PV
BUT Fnany models allow focik.




THE CASE OF A HIERARCHICAL SYECTRUM
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LEPTOGENESIS
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\C ON CLUSIONS

« CPV IN THE LEPTON SECTOR IS
PARAMETRIZED BY THE O PHASE
AND Z MAIORANA PHASES.

THEY ARE MEASURABLE IN PRINCIPLE,
IN ©-O0c\WLATIONS (&) AND
A=2 PROCESSES (oa,, oa,).

¢ IN THE CONTEXT OF THE MINIMAL
SER-Shw MECHANMISHM EFTOCEMESE X LFY 4-DECAYC
MAY PROVIDE ADDITIONAL (INFORWMATION
ON THE  SEE-ShW PARAMETERS.

= Upups DOES NOT ENTER ESPLICITLY N
LEPTOGENESIS.

= U(fr, @, Qu) (Do= or, Pr,Sn, che
leptocenesis Pneses)

- THERE (& NO DIRECT CONNECTION BETWEEN

@ AND & oh, 0, BUT MANY
MODELS AUow  FORT.



