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The Limit of Exact Degeneracy

Without loss of generality, one can choose to work
in a Weak Basis where the charged lepton mass
matrix is diagonal, real.

Assume three left-handed neutrinos and consider a
Majorana mass term with the form:

Lmass = - (vLa)T C-1 (Mo)ag vLp + h.c.

where v[ ¢ stand for the left-handed weak eigenstates
and Mo is a 3x3 symmetric complex mass matrix.



In general, M is diagonalised by a unitary matrix U through:

UoT Mo Ug = diag (mvy1,mvy2,my3)

it follows that in the limit of exact neutrino mass degeneracy,
Mo can be written:

Mo = n So

where p is the common neutrino mass and So = Uo*UoT.
In the limit of exact degeneracy, a novel feature arises,
namely Mo is proportional to the symmetric unitary
matrix So.
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Experimental Data

Table 1: Neutrino oscillation parameter summary. For Am%l, sin” 053 , sin” 0,3, and & the upper (lower) row
corresponds to normal (inverted) neutrino mass hierarchy.

Parameter Best fit lo range
Am3, [107°eV?] 7.62 7.43 -7.81
Am3, [1073eV?] 2.55 2.46 —2.61
Am3, [1072eV?] 2.43 2.37-2.50
sin” 017 0.320 0.303 - 0.336
sin” 03 0.613 (0.427) 0.400 —0. 461 and 0.573 — 0.635
sin” 03 0.600 0.569 — 0.626
sin” 03 0.0246 0.0218 —0.0275
sin” 03 0.0250 0.0223 - 0.0276
) 0.80 T 0-2m

) 003« 022m




/7

Nifling the Dagersrocy

-FO'Y JJ«’«&@CW ok wiw,&wo/j-ywra-
L% , L Wk dn M weak Baets whert
Jie OL\OJ’LglOL ,ﬁ%ﬁm mars mdbrix A aua?e—mj
ond rral.

. Siceral Toduvss .Pwﬂq»tonic muwg hart
i%ﬁOM-IN ot schenmes, ﬁL ]
bollivn «f Aptonic mixing 4> fradichd,
Iva Fha Sscwelrids.




‘WY& b/mq-mmmi’fwd

war He Trilbimaximal Ansal? .

- Th decorery of G0 mitivalid a
O3 70 Pk o crall firflin bhativn o7
j:r,(;L,(Mx/iwmi AWJEL



2
T Ej )
Nt -
: LJ
mal |
: ai}:é‘zxrxcm
ﬂm:/mm
& Ma:j;;m
auatt - :
he 5 -
T Sj; 'j
WA -
Mm
A

)
e

c/

9. (1,

Lia

k-

K /

€2),

Us

a.dal.«?
yr
v
oV~
a.g O

o
LA
i)

<50+ EZQo)
= p
M

i
‘i}
€ =




nw%jmzc% Cr uzreaﬂem Wﬁkﬂww

NLWA O 4 an wﬂa}.ﬁ.ﬂl rolls o /’Mw
O:0, (?’) (ﬂ,) q,, (;Jz)






I A '

e scrains o regpid o packiclen

s«,...f& K, ‘en . o~ can raach MM9

u‘.ﬁ M)uwiwt,éj dwu-umg o er;z 0,
/

':am-vﬁ 4, . In H cant
scn (9/3) = :""e(’d’)}

. . 3
50&26 = 1 9"‘3# .
2 = A== P 3= Ui
3- 5 = L
BI

5‘."(623) 4 - WX
2

S~ Jc'nzé




Weth te Skadord Parvanilic tation ont hgy:

ICP = Im Q/(ftu'cz E‘-I:fm(ee,z)_f('n(zaha.

. SN (? 623 Co 6’34&\{/



08 ; :
0.7 LTI L
% é - e i '-"-' o
E' rrrrrrnrtnl |.| 1 |i | | ] |.- 1 |-|I|.|.| 1 |.|...|| 1 |=| 11 HI |.| |.| |.| 1 |..| 1 ||.| 11 |..|| 1w 5 rtrrrrrrrrrnrnetnl |
0.6’ .nl -.EI " ..l .g ..l. Tt "
’||||||||||| |||||*||-i|I||i|!|||||-F|||||||.F|||||EI|||.|||I l';“"-"}l—l—llllllllll 5 |||||||||||k||||||||A|||||||||||||||||||||||||‘||||||||||
g ’ A A g ‘ ’ ‘ A [A ¢3#0 O(——f]A A A ;
: . 3 3
jlllllllllllll;l‘llll |||||||| |+||||||||||||||||||A||||||~|||||||||||||||||||A|||||||‘|
=, u
0.4 Hirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnnn 1 ; 11 |*|A|A|| 11 |§| 11 IAIAI*I?I |A| rrrrrrnrntnl IAI |A 1 |A| 1 |A| rtrrrrrrnnl |A| |4| 1 |A| 11 |A| 1 |A| rtrrrrrrrrrrrrrrrrll H
03 .
0.2 \ \ \ \ | \ \ \ \ | :\ \ \ - | \ \ \ \ | \ \ \ \ | \ \ \ \
0.00 0.01 0.02 0.03 0.04 0.05 0.06

U3

Figure 2: sin®6)3 versus |U13]? obtained by perturbing tribimaximal mixing with ¢3 = 0. Each curve
corresponds to a fixed o and to ¢; = O, therefore ¢, 1s the only variable. The points drifting away from
each curve were obtained by varying also (3.
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Figure 3: Icp versus |U;3|? obtained by perturbing tribimaximal mixing with ¢3 = 0. Each curve corre-
sponds to a fixed o and to ¢; = O, therefore ¢, 1s the only variable. The points drifting away from each
curve were obtained by varying also 3.
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