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PART A: SOME SENERAL REMARKS
+ OBSERVED MATTER-ANTIMATTER ASYMMETRY : |BBN: 7= % =(a 6-c3yx”

Yo = 8= 5 = (3.7~8.9) 10" |P§2002[01IVE % PEACOCK]
* BARYOSENESLS VIA LEP TO‘?ENESIS [FUKUSLTA & YANASIDA 1986 )
1y _{Lcm ex +{L+Tv Ve +3 i MeVk + 4.c. (LEPTON NUMBER VIOLATION)

DECAYS OF HEAVY RISHT-HANDED MATORANA NEUTRINOS :
Ni—>{+4" vs Ni—>{+

( Tr:e t One-loop Gelf-energy. / Vertex)

J
ICP ASYMMETRY €; INTERFERENCE
- OUT OF EQUILIBRIUM ISakharoy 14671
LEPTON ASTMMETRY Y. =5 &
0 1+ — (B+L)-VIOLATING SPHALERON PROCESSES

IBARYON ASYMMETRT g """&':.'YL [ Kuzmin et al 19851




* AFTER 5SB, LEPTON MASS MATRICES:
Mi=Yidy |, Mo=Yid> , Mg=Mg , [My=-MyMgM]

DIASONALTZATION: SEESAW [Sell-Manm et af, Yanagida 197
Us My Uy =M; =Diag{me, mu,m } | MISMATCH: LEPTON FLAVOR MIXING
UM =My=Diagfmememy [ V=UilU,

U; My Up =/E\DED:‘43{ D1, Dz,Dz} | MISMATCH:CP VIOLATION FOR LEPTOSENESLS €;
Ur MeUr=Mp=Diag {1, Mz, Mz} | Tm[(moUR) (MoURT = Iml Ug 0, M3 U U2 ]

* In THE BASTS Uy =1 Lie.V=U{, es Fritasch % Xina 961 V AND €; DISCONNECTED
LESS FINE TUNING FOR JODEL BUILDING

* In THE BASTS Ur =1 AND Ur =1, V=Uy AND €; INDIRECTLY CONNECTED

e L@%lﬂ %;l_i._imacher 96, Branco et o ol Ellis 2 Raida) 02)

SEESAW = |V, V'= - Up Mo Up Mr Us MDL{;-I MODEL BUILDING IS NONTRIVIAL !

« |.OW ENER4Y EFFECTS: LMA -MswW
(R) LIGHT NEUTRINO MASSES AND FLAVOR MIXING ANGLES (8aruGsun»8onz)
() NEUTRINOLESS BB DECAY [Xing02] (Pg=21): | |
{MYee :] z;m;Vez.“l = [m; sin"eCHZ 4»-‘.-"‘-coszeCHZ ( fm’3+p4mer+74m;U~ é L fm§ +PAMfy ei'd)
+ 3 [05* 0z - sin* 26,0 (|3 +p AL +9Am% é w-] m3 +Pamiry € ;«) | .
(¢) CP VIOLATION IN NEUTRINO OSCLLLATIONS (Jecsin§ Dirac Phase).

MATTER EFFECTS : f =T (amyz-aMzz-amy )/(amiz - AMaz-8M31) ENoavewno Q2 1




PART B : AN EXPLICTT ANSATZ

# (ONJECTURE: Mp, Mg, My HAVE THE SAME TEXTURE ZEROS (11)=(1.3)=(3.1)=0,
THEN My MUST HAVE THE SAME ZEROS — Seesaw Jnvariance

« (DWEPROPOSE:  ,0 53 o 0 3 0 [Fritzsch £ Xing 00l
meo(Sd 5) L memfE i F).
. + ? A _

WHERE A=)e™ AND X,%~00), AND VE<K$>= |75 eV, A =0.22. NON gO(lO) '

CS0I0) : Mp=Mu , My=My. Buchmiidler X Wyler o[J [ Xing , hep-ph/o206245]

+ () TO GENERATE E1§ MIXING ANGLES IN THE V-V AND Ve-Vu SECTORS,
meene(§ o §) L meE D) e
A NECESSARY CONDITION |ze™-1|=§~0CN) . 2255w .

e (3) AN INTERESTING PARAME TER SPASE (%, 2,w, S, Mo):
X¥=& , 2= 4L, f=-w=% =—b §=EA, @ lnzv=%

* RESULTS:
(@) MIXING ANGLES: SMQZG;UN’J W "30‘9’ S:n’Z@lTM +8’ zo‘ls S.n:zec“z :‘.'o_oz:}

) NEUTRINO MASSES: m.:(;d%.z—mem)m; = (19~30) x5 eV,

A 4 »

= -3

NORMAL sz RARCHY maz (s = wtOgyy) M3 = (s.0~28)x107 €V,

mz = J AMgrpm v,_ V2
» -2

~(40~6.2)X10 teV MIT 2L —— Z(40~42)X10 Y o M, ~2-;"’(4"I~?6)XI0 éev



©) RATIO: R, = jmi"“ = -I%-‘S)E+8" ~1.4x10"°

Matm

(J)NEUTRINOLESS FF DECAY : <MPge = %-m; -t (2.4-*3.3)X|0-4ev T00 SMALL !

z
© CEVIOLATION: J = 4% =2/ [NUTE:Sian: Esin2g - %Si‘n(ﬂw*w)]

= 33’1 gin(25-5sw) - %S:H(Z;'M)

&) HEAVY NEUTRINO MASSES: HIERARCHY !
M = "'l.z—‘Mo <52 x10~ GeV » M2 = 2ZA M, = 1.3 x10'*Gey , M3 XM, x 6.OXlo'46eV_

(9) CE ASYMMETRY €, (0UT-OF-EQUILTBRIUM DECAY OF THE LIGHTEST HEAVY NEUTRIND):

. 3 M, 23 Im(fU-RrM;MDU;]QJ_z_
' lémy2 CU;M;MpU:]u i=2 M3 o
) WHERE (g = A%
_ 38 x*asinzw-2x (1+2%)sinw t5in2 (zw-%)
67 Z(1+2%+ 2%-2xBCoswW) '
,‘,_.__..(... BB a+ £207) z -saxt07¢ . (TYPICAL NUMBER)

L00K AT THE BHASES IN T AND €, ——INDIRECTLY RELATEDTY (5 ,w)

th) WASH-0UT [ Kolb & Twrner 901 :

u PR | X
03 1 -3 _ (UMM URI  Mpr  3-7aa+eh’ _ M
d=z ARG 2 .¥X10 ~ , WHERE K= T l“@;M. T ‘JJT,.Mo ?3.

() BARYON ASYMMETRY: Y, = —<_. ;“e, 47 x10™" | WHERE 9,z100, ¢ = 8/23 .

# CONCLUSION: g00) AGREEMENT WITH EXfERIMENTAL AND OBSERVATIONAL DATA.



