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A Possible Relation between the Neutrino Mass Matrix

Deviations of the lepton mapping matrix from the
Harrison-Perkins-Scott form

and the Neutrino Mapping Matrix

R. Friedberg' T. D. Lee'?
1 (Physics Department, Columbia University, New York, NY 10027, U.S.A.)
2 (China Center of Advanced Science and Technology(CCAST/World Lab.), Beijing 100080, China) R. Friedberg! T. D. Lee!'?
s g o 1515
Abstract W ) ” ¢ . i . first without T-viclati ! Physics Department, Columbia University, New York, New York 10027, USA
ystrac € explore 1€ consequences ol assuming a simple s-parameter form, nrst withou -violation, - . . . P p— o ’ P e v
: : € 3 ! 2 China Center of Advanced Science and Technology (CCAST/World Lab.), P. O. Box 8730, Beijing 100190, China

for the neutrino mass matrix M in the basis v, vy, V. with a new symmetry. This matrix determines the

three neutrino masses m,, my, ms, as well as the mapping matrix U that diagonalizes M. Since U, without

T-violation, yields three measurable parameters sy, s23, s13, our form expresses six measurable quantities in Abstract We propose a simple set of hypotheses governing the deviations of the leptonic mapping matrix from
terms of three parameters, with results in agreement with the experimental data. More precise measurements the Harrison-Perkins-Scott (HPS) form. These deviations are supposed to arise entirely from a perturbation of
can give stringent tests of the model as well as determining the values of its three parameters. An extension the mass matrix in the charged lepton sector. The perturbing matrix is assumed to be purely imaginary (thus

incorporating T-violation is also discussed. maximally T-violating) and to have a strength in energy scale no greater (but perhaps smaller) than the muon

Chinese Physics C (HEP & NP) Vol. 32, No. 12, Dec., 2008

$Ho
n
Model with strong ~4 T-violation"

R. Friedberg!  T. D. Lee'? * q 34? 4? C (% A% %] i?‘“? f? &{"7 %(g) 2 ﬁ] I 35 l’) "’f

1 (Physics Department, Columbia University, New York, NY 10027, U.S.A.)
2 (China Center of Advanced Science and Technology (CCAST/World Lab.), P.O. Box 8730, Beijing 100190, China)

Abstract We extend the T violating model of the paper on “Hidden symmetry of the CKM and neutrino-

9 -
mapping matrices” by assuming its T-violating phases x1 and x| to be large and the same, with x =x1 =x]. }— +
In this case, the model has 9 real parameters: ay, 31, &, n; for the [-quark sector, |, 3|, £, n; for the | ;
sector and a common Y. We examine whether these nine parameters are compatible with ten observables: the

six quark masses and the four real parameters that characterize the CKM matrix (i.e., the Jarlskog invariant >

J and three Eulerian angles). We find that this is possible only if the 7" violating phase y is large, between >0~z }‘f

—120° to —135°. In this strong T violating model, the smallness of the Jarlskog invariant J 2 3x 107° is

mainly accounted for by the large heavy quark masses, with % < # 2 0.02, as well as the near complete
t b

overlap of t and b quark, with (¢|b)=—-0.04.
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