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Degeneracy with Three Majorana Neutrinos
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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)ap vLg + h.c.

where vL¢ stand for the left-handed weak eigenstates
and Mo is a 3x3 symmetric complex mass matrix.
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In general, M is diagonalised by a unitary matrix U through:

UoT Mo Uo = diag (mv1,mv2,mv3)

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

Mo =pn So

where p is the common neutrino mass and So = Uo*UpT.
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? 03 , sin” 013, and & the upper (lower) row
corresponds to normal (inverted) neutrino mass hierarchy.

Parameter Best fit 1o range
Am3, [107°eV?] 7.62 7.43 -7.81
Am3, [1073eV?] 2.55 2.46 —2.61
Am3, [1073eV?] 2.43 2.37-2.50
sin? 015 0.320 0.303 — 0.336
sin? 6,3 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® 013 0.0250 0.0223 — 0.0276
o 0.80x 027

o -0.03 0-2m
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Figure 2: sin?@,3 versus |Uj3|% obtained by perturbing tribimaximal mixing with ¢3 = 0. Each curve
corresponds to a fixed o and to ¢; = 0 , therefore ¢, is the only variable. The points drifting away from
each curve were obtained by varying also ¢s.
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Figure 3: Icp versus |Uj3|? obtained by perturbing tribimaximal mixing with ¢3 = 0. Each curve corre-
sponds to a fixed o and to ¢; = 0, therefore ¢, is the only variable. The points drifting away from each
curve were obtained by varying also ¢3.
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