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Using Cabibbo type of mixing, theoretical data is presented for

obtaining the probability of neutrino oscillations.

The mass eigenstates of the neutrinos must be mixing in a way
similar to the Cabbibo type of mixing in the quark sector. The
absolute masses of the neutrinos are obtained by them through
their interaction with the Higgs field ,[1].Let the mass matrix of

the electron and its neutrino be given by, M,, where,
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Where m, is the electron mass and m; is the mass of its neutrino.
The mass matrix M, is diagonalized by the orthogonal matrix O,

Where,
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Where tang,= % : (3)

In Ref.[1], we have shown that, m; = 2.12098 eV . (4)
With this value for the mass of electron- neutrino from, Eq.(3) we
find that,

¢; = 0.116729 degrees. (5)

The mass matrix for the muon and its neutrino is given by M, where
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This mass matrix is diagonlized by the orthogonal matrix 0, where

_(coscpz —sing-
ko ‘sing, coso,

). (7)

Again the angle ¢, is given by, tan¢, = 22 (8)

mu
From Ref.[1] we note that the mass of the muon-neutrino is given by,
m, = 2.154 eV . (9)
The angle ¢, = 0.008181 degrees . (10)
Like the quark mixing the electron-neutrino and the muon -neutrino
mix and the mixing angle is given by 9;, REf.[2], where,
Y1 = ¢1 — ¢, =0.10855 degrees. (11)



The neutrino mixed states are given by,

Ve = UoC0SY; — v, Sind,; (12)
Vv, = Uesind; +v,cos9; . (13)

In view of the mixing of v.andv, with the mixing angle 9; the relative
Phase of v,and v, changes because of the mass difference so that a

Neutrino originating as v, has a nonzero probability of being detected

As vP’L.If an electron type neutrino is propagating with momentum,P at
time t=0 ,it will have a probability of oscillation, P,,, where,
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Where 9, is given by Eq.(11) ,and ,
Am? = mi —m? . (15)

The definition of L and other details can be found from Ref.[2].
A similar procedure can be followed to find the electron-neutrino and

the Tau-neutrino mixing. The mass matrix in this case is given by ,

M, = (16)
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Where m, is the mass of the charged Tau-lepton and m5 is the mass
of its neutrino. This mass matrix is diagonalized by the orthogonal
matrix O, that is similar to Eq.(7),and

tang; = i : (17)
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The Tau- neutrino mass is given by,Ref.[1],

my = 12.825 MeV and (18)
m, = 1.777GeV . (19)
The angle ¢; =4.8559 degree . (20)

The electron-neutrino and tau- neutrino mixing angle is given by 9,
Where,

9, = ¢35 — Py = 4.739 degree . (21)
The mixed neutrino states are given by,

Vo = V,C080, — U;SinY, , (22)

QN ~

V; = UpSind, + v;cosv, . (23)

The probability of an electron-neutrino oscillation into a Tau-neutrino
is given by,

2
Petor = Sin?29,sin? [Am L] ) (24)
AE,
Where,
Am? = mé —m? . (25)

And 9, is given by Eq.(20). Another possibility is that a muon-
neutrino may oscillate into a Tau- neutrino through the following

mixing,



Vv, = v, c0593 — v, sind; , (26)
Vr = v, Sind; + vcosdz . (27)

The angle 95 is given by,
U3 = ¢3 — ¢, = 4.8477 degrees. (28)
It should be noted that this mixing angle of muon-neutrino to the Tau-

Neutrino is very nearly equal to the mixing angle of the electron-
neutrino to the Tau- neutrino ,given by ,Eq.(21).In this case the
parameter for the oscillations is given by,

. . Am?L
Pyutor = Sin®209;sin® l ir, ] (29)
Where E, is the initial energy of the muon-neutrino, and ,
Am? =m5 —m35 . (30)

With this data it should be possible to verify the present mixing ,Ref.[2]
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